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Semiautomatic Manufacturing Miller 


SYNOPSIS—This is an intermittent-feeding manufac- 
turing miller built on the unit system. The plain ma- 
chine, by the addition of an extra unit head, becomes a 
duplex miller, or by the elimination of the tailstock unit, 
becomes a face miller. Automatic, variable-speed feed, 
controlled by dogs on the table, causes the work to be ad- 
vanced quickly to cutting position, slow down to the cor- 
rect cutting feed, and finally to reverse at high speed to 
loading position. 

The machine which forms the subject of this article is 
the latest product of The Cincinnati Milling Machine Co., 
Cincinnati, Ohio, and is designed to do the class of work 
for which Lincoln millers have been used almost ex- 
clusively. While if adheres broadly to the general form 


by adding another unit, consisting of work centers having 
an automatic indexing device for gear cutting and all 
kinds of indexed work that is done in large quantities. 


RIGIDITY AND CONVENIENCE 


The underlying principle in the design was to produce 
a machine which would combine the greatest possible 
rigidity, and convenience of operation. In order to ob- 
tain the required rigidity, all superimposed joints were 
avoided. The table rests directly on the bed, and the 
spindle head is clamped rigidly to the bed. There are, 
therefore, no other joints than those which are absolutely 
required. There is no saddle, and in order to get the 
proper relation between cutters and work, the heads are 
adjusted laterally and then clamped rigidly to the bed. 
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Fie. 1. THe PLarn MACHINE 
of the older machines, it is entirely new in all particulars 
and contains many novel features. 

The one shown is the 28-in. size, that is, with 28-in. 
table travel. The illustration will show at once that it 
is built on the unit principle and by making different 
combinations of units, three different machines, each 
especially adapted for a special class of work, are obtained. 
Fig. 1 shows the plain machine. This is the fundamental 
design. By replacing the tailstock with another head, 
the duplex machine, Fig. 2 is formed, and by using a 
shortened bed and only one head and no tailstock, the 
face miller, Fig. 3, is produced. The rear view, Fig. 2, 
shows the construction of the drive. 

As suggested in the title, these machines are semiauto- 
matic, that is, the movements of the table are entirely 
automatic. The chucking of the work and the starting 
and stopping of the machine are normally controlled by 
the operator. Some of the cycles of movement shown 
graphically in Fig. 4 indicate that these machines can 
also be equipped for entirely automatic operation. This 
suggests a further variation in the style of the machine 


Fie, 2. DupLex MAcHINE 

To get the proper vertical adjustment, the spindle car- 
rier, which is a heavy casting, is raised or lowered and 
then clamped rigidly to the headstock. 

When set to do a given piece of work there are only 
two movable parts, the table and the spindles. All other 
parts are rigidly clamped together. The drive is shown in 
the rear view, Fig. 2, from which it is seen that there 
are no driving cones, but instead, a pair of tight and loose 
pulleys for each spindle. This, therefore, constitutes a 
constant-speed belt drive which may be direct from the 
line shaft. The belt shifter is attached to the headstock 
and is arranged to be operated from the front. 

The tight pulley drives the first driving shaft and 
from there on, by means of reducing gears, to the spin- 
dle. The spindle gear is very large, much larger than 
any cutter which would normally be employed on a ma- 
chine of this size. Provision is made in this gear train 
for change of gears which will normally provide for 
speeds ranging from 34 to 212 r.p.m. There are 32 
speeds possible, but the equipment of each machine con- 
sists of three sets of change gears to be selected by the 
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purchaser to give the three speeds required for his work, 
and other change gears for additional speeds can be had 
on special order. This large number of possible speeds 
within the range of 34 to 212 r.p.m. makes the steps 
between the adjoining speeds very small, and makes it 
possible to get practically any speed required for the 
work. 

All the driving gears are carried in the gear guard, 
entirely inclosed, and the gears are so linked together 
that the shafts preserve their correct center distance. 
The gears are held in proper mesh during the process of 
adjusting the spindle vertically. The gear guard is held 
in position by two bolts as shown at A and B, Fig. 2. 
There is also provision for reversing the direction of ro- 
tation of the spindles when the nature of the work makes 
it desirable. 

The spindle is carried in a heavy casting C which fits 
in the headstock and is clamped by means of a square 




















Fie, 3. Fack MILuEr 

washer, similar to that shown at D, Fig. 1, for clamping 
the tail spindle carrier. A large nut, 2, clamps this wash- 
er and the spindle carrier together. The headstock is pro- 
vided, front and rear, with the V’s F, Fig. 2. The opera- 
tion of clamping draws the spindle carrier and washer 
together and at the same time clamps the spindle carrier 
sidewise against the V’s and the V’s against the flat 
portion of the spindle carrier, making the spindle carrier 
and headstock for practical purposes one solid casting. 

The principle underlying the design of the headstock 
was to so construct the clamping arrangement as to bind 
the spindle carrier and the body of the headstock together 
as one piece. The detail construction will be clear from 
Fig. 5, which applies also to the tailstock. The spindle 
is shown at A, B is the spindle carrier, C is the clamp- 
ing washer for the carrier, and DP is the nut for clamp- 
ing. The body of the headstock, in which the spindle 
carrier B slides up and down, is shown at £. 

To better explain the clamping action of this construc- 
tion, lines have been drawn, which cut off the ribbing of 
the headstock leaving us to consider the central por- 
tion alone in its relation to the spindle carrier. It will 
be noticed, that without these ribs, the headstock is quite 
flexible. If now the nut D is tightened up, the spindle 
carrier B has a tendency to slide to the right, which 
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brings it up against the V of the headstock. As the spin- 
dle carrier itself is much more rigid there than this V, 
it bends the V inward until the flat portion bears against 
the flat portion of the spindle carrier. The clamping 
washer C acts the same way, finding its abutment against 
the nut D, sliding along the V’s of the headstock and 
bending this portion of the headstock toward the spindle 
carrier, clamping it at the rear end. 

It is understood, of course, that the amount of move- 
ment is exceedingly small. The amount the headstock 
has to bend inward, is only half of the necessary clear- 
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ance which is allowed to permit the carrier to slide in 
the headstock. If this clearance is, for instance, 0.0005 
in., then the amount the slide of the headstock has to 
bend inward is only 0.00025 in. To make this still more 
clear, let us assume that the headstock consists of only 
that part which is inside the lines X. If this were the 
case, then the carrier would be solidly clamped to the 
head and would become as one solid casting with the 
head, but the head itself would not be entirely rigid in 
regard to its position on the frame of the machine, and 
for this reason the head is very heavily ribbed. Part of 
this ribbing is shown in the engravings. 

From these it will be seen that the entire headframe 
is a single piece, including even the casing in which the 
driving pulley shaft is mounted. As a result of this con- 
struction, the clamping action is just as rigid and 
efficient as if the headstock really consisted of only those 
parts inside of the lines XY; the rigid construction of 
the complete structure having been designed in such a 
manner as to not, in any way, affect the efficiency of the 


clamping. On the other hand, the clamping arrangement 
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does not in any way affect the stability of the headstock 
as a whole. 

This construction not only makes the connection be- 
tween the spindle carrier and headstock rigid, in fact, 
practically equal to a solid casting, but it also brings the 
spindle carer in perfect alignment when it is clamped 
tight. The spindle runs in a babbitted front box and 
has the usual taper front bearing. Sight-feed lubri- 
cators are used for both front and rear spindle bearings. 


Tue TAILsTocK 


Fig. 5 shows the mode of clamping the adjustable ar- 
bor bearing support in the tailstock. This is a 3-in. 
cylindrical bar with lateral adjustment in the carrier, 
and this is milled out in two places, one forward and one 
back, as shown at A. The clamps are placed in these re- 
cesses. The inside of the clamp fits on the support and 
the outside slides in the recess and wedges between the 
recess and the support. The clamps are operated by 
means of a screw with a beveled point B. To prevent the 
clamps from dropping out when the arbor support is re- 
moved an annular spring C is laid in a recess turned in 
the carrier. 

For heavy arbors, the adjustable bearing support may 
be removed and the outer arbor bearing inserted in its 
stead, directly in the bearing carrier of the tailstock. 

The table rests directly on the bed and is provided with 
a taper gib. The bed is of square box section, completely 
inclosed, except for such small holes as are necessary to 
remove the cores, and two 244-in. holes at the top for 
drainage of oil and chips. From this it will be seen that 
the usual saddle has been entirely eliminated, thus omit- 
ting one pair of sliding surfaces and contributing greatly 
to the stability of the machine. 

It will be seen that the table is not provided with the 
usual oil channels, the reason for this being that this 
machine is supplied with such a large stream of oil that 
oil channels of any practical size in the table would not 
be sufficient to carry it off. The bed is placed on an oi! 
pan base of heavy construction and the bottom of this 
oil-pan casting is arranged as an oil reservoir. 

A centrifugal pump shown at G, Fig. 2, supplies the 
cutting lubricant through a 34-in. pipe. It delivers 12 
gal. of lubricant per min. This stream of oil is suffi- 
ciently large and strong to wash the jigs and work clear 
of all steel chips, which is of great importance on a manu- 
facturing miller because, as a rule, a number of these 
machines are run by one man whose chief work is to 
return the table to the loading position, to clean the jig 
and to chuck the new piece of work. Often the cleaning 
of the jig takes more time than the other two operations 
together. The table is provided with four feed rates, and 
in addition, a fast forward motion and a fast return 
motion. The four different feeds are obtained by shift- 
ing a lever H, Fig. 1. The feeds can be changed while 
the machine is running. 


THe INTERMITTENT FEED 


The intermittent feeding action of the machine is best 
illustrated by referring to Fig. 3, where a piece of work 
is seen on the table presenting three faces to the cutter. 
These faces are some distance apart. The dogs seen in the 
two T-slots of the table are so arranged that the table will 
make the following cycle of movements: 

On bringing the lever J to the right, the table goes 
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quickly forward at the rate of 100 in. per min. When 
the work comes up to the cutter, the motion automatic- 
ally slows down to whatver feed has been selected, and 
this continues until one of the faces is milled. As soon as 
the cutter has passed this first face, the table automat- 
ically speeds up again to 100 in. per min., until the 
second face of the work reaches the cutter. Again the 
work proceeds at the feed selected and passing the second 
face, speeds up again, slows down again when the third 
face is reached and feeds along the third face which this 
is completed, the table automatically returns at a rate 
of 100 in. per min. to the starting point. 

As many dogs as may be necessary for the work may 
be placed on the table. All the dogs in the upper slot 
serve to slow down from quick forward motion, bringing 
the table movement to the proper feed rate. The left- 
hand dog in the lower T-slot serves to trip for the table 
return, and the right-hand dog in the lower T-slot to 
trip for the stopping of the table, while the other dogs 
in the lower T-slot are so arranged as to speed the table 
up from the feed rate to the quick traverse rate. ‘ 

A number of combinations or cycles of movement are 
obtainable as shown graphically in Fig. 4. The simplest 
cycles are those applying to the milling of a single con- 
tinuous surface. Such a cycle is shown at A. Beginning 
with quick forward movement to bring the work to the 
cutter, automatically slow down to feed rate, and after 
the cutter has traversed the work, automatically quick re- 
turn to starting point. A similar case is shown at B 
except that after the cut has been finished the quick for- 
ward movement is again automatically engaged for a 
short space and then automatically returned to the 
starting point. 

At C we have the condition of work of such a nature 
that it is not advisable to have it pass under the cutter 
on the return stroke. In that case, the dogs are so ar- 
ranged that after the work has been passed by the cut- 
ter, the quick forward motion is once more automatically 
thrown in, which runs for a short distance to bring the 
work safely clear of the cutter when the table is brought 
to a stop. The operator then removes the work and by 
using the lever K, Fig. 3, the table is automatically re- 
turned to the starting point. 

At D a piece of work, having three surfaces, similar 
to that shown in Fig. 3 is assumed to be milled. We now 
have the condition of quick forward movement to bring 
the work to the cutter, automatically slowing down to 
feed rate, feed across the first surface, automatically 
quick forward movement across the gap to bring the 
cutter to the next surface, then automatically slow down 
for the feed rate again, and so on till the cutter has 
passed the last surface, then the machine is automatically 
reversed and by means of the quick return the table 
comes back to the starting point. 

At E we have the same cycle as at D except that the 
machine does not reverse immediately but first speeds up 
to the quick forward movement for a short space, the 
same as in case B, after the last surface has been milled 
and then automatically reverses, and the quick return is 
thrown in to bring the table back to the starting point. 

At F we have a case of intermittent milling with au- 
tomatic quick traverse at the end of the last cut, to bring 
the work safely clear of the cutters and then stop. When 
the work has been removed the operator throws in the 
quick-return lever, the same as in case C, to bring the 
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table back to the starting point ready for reloading. At 
G we have still another cycle. Here the quick forward 
movement is used as a feed rate, and the machine auto- 
matically reverses and returns at the quick return rate 
to the starting point. In addition to the above, the ma- 
chine can be arranged, on special order, to operate in ac- 
cordance with cycles H, I, J, K and L. 

Briefly these are all continuous milling cycles, with 
automatic reverse at both ends of the table movement. 
At H is the continuous operation of the cycle A; I the 
continuous operation of the cycle B; K the continuous 
operation of the cycle Z;'J the continuous operation of 
the cycle D, and LZ the continuous operation of the 
cycle G. 

Each one of these cycles has its advantages on certain 
classes of work, which will not be described at this time. 
It is in order to state, however, that several years’ ex- 
perience with these machines in the maker’s shop, has al- 
ready developed some important advances in milling. 

Although the movements of the table might give one 
the impression that a complicated mechanism is required 
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for the feed, this is not the case, as the entire feed box 
which provides the four changes in feed, as well as the 
fast movement forward and the fast movement backward, 
and the automatic reverse, contains only seven gears. 
There are, of course, more gears in the machine, but 
they simply bring the power up to the first driving shaft 
of the feed box. 

In all these combinations of movements, all parts of 
the feeding mechanism run in the same direction, and 
no parts are reversed when the movement of the table is 
reversed. The principle upon which the operation of the 
feed box rests is that both a revolving nut and a revolv- 
ing screw are used for the table movements. When the 
nut alone revolves the quick forward movement results, 
and when the screw alone revolves the quick return move- 
ment results, and if both screw and nut revolve at the 
same time, a slow forward, or feeding movement, is pro- 
duced, because both screw and nut revolve in the same 
direction, and the speed of the nut is always slightly 
faster than the speed of the screw. Varying the difference 
between their speeds gives the different feed rates. 
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Gin-Rib and Other Molding Work 


By ETHAN VIALL 


SYNOPSIS—Details of an unusual method of making 
the drags for casting small parts. Patterns for hanger 
screws. Pulley-pattern storage cabinets. Ribbed tumb- 
ling mills and protected cupolas. 

The foundry of Goldens’ Foundry and Machine Co., 
Columbus, Ga., is a pleasant surprise to one used to 
seeing so many that look as if they “just happened.” 
Employing close to 300 men and with a product con- 
sisting largely of pulley, hanger, sugar and cotton ma- 
chinery castings, the layout of the buildings and the ma- 
terial transportation facilities are unusual in their com- 
pleteness and convenience. 

The methods too, are in many instances unusual. An- 
other article will describe the simple system used for 








keeping track of the cost of the output, so that the su- 
perintendent can tell at a glance just how much per 
hundred certain runs cost him. 

One of the foundry divisions is devoted to the produc- 
tion of gin-ribs, used in cotton gins, and between which 
the cotton is drawn by the saws as it is separated from 
the seed. Thousands of these ribs are cast every month 
and the system has been reduced to a fine point. 

The pattern and molds for these gin-ribs are arranged 
to cast eight ribs per single flask at each pouring. The 
pattern impression or mold, is entirely in the cope. Fig. 
| shows a cope just ready to be rammed. In using this 
machine, the cope flask A is placed over the pattern and 
the runner plug B is put in place. Sand is then filled 
in and struck off level with the top of the flask. The 
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pressure board C is then put in place, the air ram 
brought over, and the board pressed down as far as the 
crosspiece will allow. The ram is next swung back out of 
the way, the runner plug taken out and the pattern is 
drawn by pulling slowly on the lever D. The cope is 
now ready for removal. 

In Fig. 2, the cope is shown taken off the pattern 
plate and set up on end, where it is held to show how 
it looks. A closer view of the pattern is given in Fig. 3. 
At A is a small hole used for locating a pin in the end 
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placed. No bottom board is used for the flask to rest on, 
as. the space between the rails is filled with sand and 
struck off level with the tops. 

A rammed-up drag, ready to be turned over onto the 
struck-off bottom sand, is shown in Fig. 5, and in Fig. 
6, it is shown turned over, ready to receive the copes. 
The mold board is also shown ready to be dropped back 
and pulled along the rails in position for the next 
drag flask to be rammed. By using this method, very 
rapid work can be done with little skill, for as soon as 
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Fic. 7.. HANGER ScREW PATTERN 

of the runner plug. The method of leading the metal 
from the runner to the individual ribs, is also plainly in- 
dicated. 


WorkK ON THE DRAG 


The work on the cope is the same as can be found in 
many other foundries, but the making of the drag is 
different. A properly shaped mold board is used, having 
flanged truck wheels on one end and a loop handle and 
“legs” on the other, as shown in Fig. 4. A double flask 
is used, and chills are placed at A and B. These are for 
the purpose of hardening the gin-ribs at the places where 
the gin saws draw the cotton through, and consequently 
where the greatest wear comes. The same ball and socket 
method as that on the molding machine is used to locate 
the drag fiask on the mold board. 

The floor of the foundry devoted to this work, is laid 
with iron rails on which the wheeled mold boards are 


Fie. 8. Screw Patrrern TurNED OVER 

one length of track has been covered with drags, the 
mold board is placed on another track and the process 
repeated. 

At the right in this last engraving, are shown the 
double drags with the two copes in place all ready for 
pouring, while in the left foreground are two drags 
ready for the reception of the copes. In these drags, the 
chills are shown at A and B. 


HANGER-SCREW PATTERNS 


A pattern used for molding hanger screws, four to a 
flask, is shown in Fig. 7. In using a pattern of this 
kind, difficulty is often experienced in making the 
threads match properly in the two parts of the mold. 
This trouble has been guarded against, by making the 
ends of the “nuts” extend slightly above the board. 
These ends cause depressions in the sand into which 
projections on the sand of the other part fit. This will 
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be better understood by reference to the other side of the 
pattern shown in Fig. 8, the ends of the nut being cut 
away at A to form the sand projections to match the 
other parts. 

The pulley patterns are not any different from the 
regular molding-machine patterns generally used for pul- 
leys, the rims being wide enough for a large range of 
widths, and the spokes ground and polished all over, so as 
to fit accurately and give a smooth finish. However, the 
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Type or Tumpiine Mitts Usep 


Fig. 10. 


method of storing these patterns shown in Fig. 9 is un- 
usual and worth noting. 

The size of the pulley is indicated by the 33, and the 
various weights of arms by L, for light; M for medium; 
H for heavy; EXH for extra heavy and DXH for 
double extra heavy. On the vertical support of the 
cabinet, are the letters SB, single belt; DB, double belt 
and DA, double arm. Just below are the rims for single 
and double belt. The crosspieces that support the heavy 
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rims are rollers, so that the rims are easily pulled out 
by the molder’s helper. These racks are placed in con- 
venient places, and save a large amount of time and 
trouble, besides preserving the parts from injury. 


TUMBLING MILLS 


One type of tumbling barrels or mills used is shown 
in Fig. 10. This type of mill is easily made and any 
worn or broken parts quickly replaced. As can be seen, 
the individual ribs or “staves,” are of shallow-V cross- 
section, giving the interior a corrugated surface very de- 
sirable for mills of this kind. These ribs have two slots 


cast in each end for the locking bolts, and also have a 
handle in each end so that they may be picked up by 
hand, or hooks like A inserted and two at a time lifted 
by a hoist. 





Fic. 11. A Prorectrp CupoLa 


Owing principally to the fact that a great many 
colored laborers are employed as helpers, many coming 
in with no shop experience of any kind, having been 
brought up in the cotton fields, accidents are likely to 
happen around the cupolas, so that they must be safe- 
guarded as much as possible. With this in mind, the 
cupolas are all surrounded by brick work as shown in 
Fig. 11, so that any accidental dropping of the bottom 
will not kill a whole gang of workmen, as was nearly the 
case a few years ago. 
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In 1889 there were 27 establishments enaged in the in- 
dustry, which gave employment to an average of 1979 wage 
earners and reported products valued at $2,568,326. At the 
census of 1899, after the industry had begun to decline, the 
average number of wage earners was nearly ten times and 
the value of products more than twelve times as great as in 
1889. A considerable recovery of the industry as a whole is 
indicated by the statistics for 1909. Whole the number of es- 
tablishments in that year shows a decrease from the num- 
ber in 1904, the average number of wage earners increased 
1118, or 33.7 per cent., and the value of products, $5,545,320 
or 107.6 per cent. The most important factor in the renewal 
of activity in the industry has been the growing demand fo: 


motorcycles. 
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The Connecticut Trade School * 
By F. J. Trrnper 


In discussing the subject of trade education, engineers 
should be governed by the true spirit of analysis, and 
analysis of this subject will show that while it goes be- 
yond the elastic limit or the ultimate strength of the 
physical bodies with which we are accustomed to deal, 
it nevertheless has a vital bearing on the successful work 
of the engineer, in that training in trade education gives 
to the manufacturing world constructive werkers of pro- 
nounced ability, able to interpret correctly the design, 
and to construct loyally according to the principle laid 
down by the engineer, thus assuring a synchronizing of 
effort as against the work of men who simply grew up in 
the work of a mechanic without the quality of a sys- 
tematic training. 

The machine departments of the State Trade Schools 
of New Britain and Bridgeport have contracted to build 
a complete line of drilling machines, tool grinders and 
small engine lathes. We secure from the factories what 
boys’ work they can give us, such as bolts. These pro- 
vide experience in rough and finish turning and thread- 
ing. The same boys, having drawing and academic work 
in keeping with all shop work, learn to construct the 
various types of threads, also to calculate the dimensions 
of U. S. standard bolts from diameter. Lectures are 
given in classrooms on planing tools, jigs and fixtures. 

The pattern department includes both wood and metal 
work, and orders are secured from the outside on new 
work and on repairs. Each apprentice must put his pat- 
tern in the sand, ram up his own molds and make a 
casting. The carpentry-department boys are now build- 
ing a $4800 three-family house. It has progressed to 
the stage where the shingling and siding are completed, 
window frames set and porches finished. The plumbing-de- 
partment boys have erected all soil pipe, pipes, traps, 
vents and lavatory connections and are now waiting Tor 
the plastering to be done when they will proceed with 
the final fitting up of tubs, bowls, ete. 

The house is scheduled to be completed in ten weeks, 
provided the plastering and painting to be done by out- 
side firms are not delayed. It is important and necessary 
to state that the plan of the house and drawings are also 
the work of the boys. One noticeable fact about this 
house building is that no one has been privileged to see 
greater energy and interest manifested by apprentices on 
any line of work. 

Shop time is from 9 to 12, 12:30 to 5:30 every work- 
ing day of the year except Saturday, when it is from 8 
to 12. Class hours for academic work are arranged to 
suit the needs of the apprentices. 


SysTeEM AND SHop Metuops 


Regarding the system and shop methods: All work is 
built on a customer’s order and to his or our specifica- 
The ‘apprentices make the drawings, tracing 
and blueprint. Job tickets are furnished through the 
office, on which must be first, the estimate 
hours of journeyman’s labor and cost of material, then 
the actual hours of labor are recorded by the apprentice 
on his daily time card, to be approved by the foreman. 


tions. 


recorded, 


*Presented at the New Haven meeting of the American 


Society of Mechanical Engineers. 


‘never trained the boy and never will. 
‘some superintendents will tell you that just as good work 
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The efficiency of the apprentice is the result of the esti- 
mate in journeyman’s hours divided by the actual hours 
consumed on the job. This gives the boys their per- 
centage of efficiency in terms of journeyman’s hours. 

One very important requirement of both the instructor 
and apprentice is the training for speed as well as qual- 
ity in the work. Often I am asked: “Do you believe in 
sacrificing quality for speed?” My answer is: “Give 
the work the quality it demands, no more, no less, but 
give it also the speed it demands in keeping with the 
best you can drill the boy to do.” It is not fair to the 
young man you may have graduated from your indus- 
trial school if you have trained him with a view to qual- 
ity of work only, and left out the speed training. If he 
is trained in both, his work will stand out and indorse 
your effort as well as his. 

My advice is to get away from practice work. It has 
Instructors and 


can be done on practice work as on commercial work. 
Many instructors indorse it because they think there is 
no way to prove that it is not true. But I have tried it 
and I have proved my case. Many instructors indorse 
practice work because in this there is no customer to be 
disappointed, or work to be turned back on account of 
defects. Was there ever a factory so successful that er- 
rors and defects never occurred ? 

A very important factor in the training of the boy, 
and one that is difficult to meet, is in securing the right 
kind of instructors. Several qualifications are necessary : 
He must be a clean, good-timbered man; a good me- 
chanic in his line; a man who can win the love and re- 
spect of the boy; a man who will not tire in the day’s 
work, but will keep moving. He must have “eyes in the 
back of his head,” so to speak, and be gifted with a sense 
of the fitness of things by which to determine correctly 
if the boy is in the very best place suited to him. He 
must be a man with an analytical mind, strong in the 
principles of coéperation and a determination to obtain 
results. 

I ask engineers to lend assistance in this work of trade 
education; to become associated with such educators as 
A. L. Rohrer, electrical superintendent of the General 
Electric Co., and Charles D. Hine, of the Connecticut 
State Board of Education, in promoting the efficiency 
of the work. The State of Connecticut 1s a manufactur- 
ing state; the people look to the manufacturer for em- 
ployment ; manufacturers are looking for trained mechan- 
ics and it is for us to find the shortest distance between 
the two points, the need and the supply. 

The question of supplying trained workers is of vital 
interest to the United States, and if we hope to hold 
our own in manufacturing against Germany and other 
European countries, we must first be prepared to meet 
the demands for trained workers in all trades. This is no 
idle statement. It is a condition to be met now, and we, 
as engineers, having to do with manufacturing, will be 
confronted with a serious problem unless we give atten- 
tion to this question of trade education. 

In the girls’ department of the trade shop is taught 
dressmaking, designing and millinery. The training of 
these girls has a vital bearing upon the home, that it be- 
come provident instead of improvident, happy instead of 
sorrowful, encouraging in place of discouraging, to the 
trained mechanic who may be chosen for a husband. 
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Ford Camshaft Machining Methods 


By Frep H. CoLvin 


SYNOPSIS—This is a forged camshaft which is fin- 
ished all over. The methods include multiple tooling of 
the lathe and the milling of cams with simple formed cut- 
ters in a plain miller. The camshaft bearing is simple, 
made of cast iron, grooved with inside and outside 
broaches and split so as to be put over the shaft. A spe- 
cial milling fixture for a hand miller cuts the seats for 
the commutator contacts. 

The method used in making the Ford camshaft follows 
along the crankshaft line, being varied according to the 
requirements of the case. After centering, the first oper- 
ation is to turn the center bearing, which is shown in pro- 
cess on a plain engine lathe, Fig. 1. A special chuck is 
bolted to a small faceplate, the camshaft projecting 
through this and allowing the chuck jaws to hold the 
shaft very close to the point where it is to be turned. 


down the sides of each of the two central cams, the tool 
D being in position to work on cam #. At the same time 
a third tool block F turns the end of the shaft, which 
is afterward to be threaded in the thread miller. 


SIMPLE CaM MILLING 


The method of milling the cam is extremely simple and 
in keeping with the simplicity of method which has been 
mentioned before. Three gangs of cutters, each having 
the form of the toe or lifting portion of the cam, are 
mounted on the arbor at B and mill the cams C at one 
setting as shown in Fig. 3. The camshaft is then in- 


dexed and the next set of cams milled in the same way. 
The camshafts are all supported by their center bearing 
in the fixture A, the clamp having been removed in order 
to show the camshaft clearly. 

rT’ : 

These cutters are substantially supported from the 
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Fie. 1. Turnrna CENTER BEARING 


Substantial chuck jaws are provided on the end of the 
chuck, these being controlled by the right- and left-hand 
screw.A, and gripping the camshaft just outside the first 
cam from the center. With the camshaft supported sub- 
stantially in this manner, the two tools B, which are 
practically modified side tools, as in the case of the crank- 
shaft turning, are brought into play and divide the length 
of cut into two parts, so that the time of table traverse 
is cut in half. 

The remajning portions of the camshaft are finished 
in the Lo-swing lathe, one of the operations being shown 
in Fig. 2. Here the camshaft is being supported by a 
roller steady-rest on the center bearing, the work being 
driven by the chuck A. This consists simply of a piece 
of flat steel, so bent that it reaches the first cam on the 
shaft, and having an egg-shaped hole, so that the first 
cam slips inside and is driven by it. Then the two tool 
posts, B and C, each carrying three tools, come into play 
and face down the sides of the cam and turn the cam- 
shaft between them. It will be noted that the central tool 
in each of these tool blocks is double pointed, so as to face 
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Mvc.ttipLe Toouine or A Lo-Swine LATHE 


overarm, the support having two bearings, which practic- 
ally fill -the space between the cutters, so as to avoid all 
vibration. 

The backs of the cams are milled with a half-round, 
hollow cutter, the two milling operations leaving the cams 
ready to be hardened and ground. The end of the crank- 
shaft is left soft, however, for the threading, which is 
done after the bearings are ground, as can be seen in 
Fig. 4. Special slip jaws go around the center bearings 
at A, and are inserted into the chuck B, which can then 
be easily tightened, so as to hold it securely for the 
threading on the Pratt & Whitney thread miller. A 
multiple-tooth threading cutter is used, as at C, the op- 
eration being easily and quickly done in the usual man- 
ner. 


THe CAMSHAFT BEARING 


Another example of simple lathe work is shown in Fig. 
5, where the camshaft bearings are being turned on the 
outside. Realizing that cast iron makes one of the best 
-bearings in the world when it is thoroughly lubricated, 
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this metal is used for the camshaft bearings, as the 
flooded lubrication from the crank case insures a constant 
flow of oil. Two different types of these bearings are 
shown at B and C, the only difference being in the shape 
of the outside. These bushings are first bored and 
reamed to the correct size and then come to the lathe to 
be turned to fit the holes in the crank case. The lathe is 
fitted with a mandrel, which has two projections, as at A, 
these projections engaging with the lugs cast on the end 
of the bearing B, and drives the bearing while it is be- 
ing turned. The tool pressure against the bearing, as it 
feeds toward the head of the lathe, is sufficient to keep 
it engaged so as to give a positive drive during the turn- 
ing. A little different plan has been followed in the bush- 

C, but the same results are secured. Here, instead 


Fie. 3. 
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of travel allowed for each carriage. This is simply a 
case of adapting a regular machine to special work, the 
arrangement saving considerable space in the shop, which 
is one of the important items when a large output is be- 
ing secured. 

It has probably been noted that the bearings on the 
camshaft are smaller than the cams themselves, so that 
the bushings will not slip over the shaft, as in some de- 
signs where they have been enlarged for this purpose. 
So, after the bushings are bored, reamed and turned on 
the outside, they are split by a very ingenious method, 
as will be seen. A broach having small cutters on two 
opposite sides is forced through the inside, which cuts V- 
grooves opposite each other through the bore. Using 
these grooves to locate the position of the bushing in the 








Fie. 5. TURNING THE CaMsHAFT BEARING 

of casting two distinct lugs on the bushing, a depression 

is cast across one end, as shown, the projection on the 

| mandrel engaging this and driving it as in the other case. 
It will also be noted that two lathe heads and carriages 

have been mounted on one bed, with only a short amount 





Fic. 6. Ourstpr Broacu ror Spiittinc BEARING 
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punch press, as shown at A in Fig. 6, the outside is cut 
in a similar way by the outside broaches shown at B, 
so that it is an easy matter to split the bushing apart 
by the simple but ingenious device of inserting a split 


shell and forcing a taper mandrel through it. This 
avoids all injury to the inside bearing surface, as might 
be the case if a wedge were forced directly against the 
bearing surface itself. But, being protected by the shell, 
nothing of the kind happens, and the bearings simply 
part along the broach line, leaving it so as to be easily 
and accurately fitted together for assembly in the engine 
case. These halves are, of course, wired together before 
assembly, and they not only fit into each other, but ef- 
fectually prevent them being fitted together except in the 
position in which they were originally bored, reamed and 
turned. Although a very clean break is secured, it is im- 
possible to fit the two halves together excepting in their 


MILLING THE COMMUTATOR CASE 


As the commutator goes on the end of the camshaft, 
it may not be out of place to describe its manufacture 
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ture are moved to the right, the hole on the side away 
from the milling cutter is drilled through at the same 
time the other depression is being milled out of the insu- 
lating fiber. 

This operation being repeated in the opposite direc- 
tion, the case is ready to be indexed through an arc of 
90 deg. This is done by loosening the clamping handle 
G, pulling out the index pin H, and moving the whole 
fixture by means of the handle F, the milling and drill- 
ing of the other two sides being accomplished in this 
position. 

The stop Z locates and holds the table in its central 
position, while the stop screws J, limit its motion in 
either direction, so that the hole and the depression will 
both be properly drilled. This is an extremely interest- 
ing fixture and enables the rapid and accurate produc- 
tion of these commutator cases. 

Another and somewhat similar job is shown in Fig. 8, 
where the fiber insulation for the magneto terminal is 
being drilled. These bars come in double length, so as to 
be handled and drilled at one operation, as can be seen. 
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Fie. 7. 


at this point. It is of very simple design, consisting of 
an aluminum case, into which a heavy fiber ring has been 
pressed for insulation purposes, as seen at B, Fig. 7. This 
is a small cam-milling machine which has been equipped 
with a special fixture for holding the commutator case 
and also with two drilling heads D, so that the holes for 
the commutator connections are drilled at the same set- 
ting. 

The milling cutter C cuts out four small circular 
slots in the insulation, as can be seen at J, inside the 
right-hand commutator case. This is done by moving 
the table first to the left, and then to the right, at the 
same setting, the two opposite depressions being milled in 
this way. As the drilling spindles are stationary, it will 
readily be seen that when the carriage and the work fix- 





MILLING AND DRILLING THE CoMMUTATOR CASE 


Fic. 8. Dritirxne InsvLation STRIPs 
This is done by the use of the four-spindle special drill- 
ing head A, and the simple indexing wheel at B. This 
wheel simply has V-shaped depressions, into which the 
spring plunger underneath fits and holds it while the 
drilling is in operation. In the meantime the next slot 
has been filled with a blank piece of fiber, and the spindle 
is turned by the handle C, so as to bring the next block 
into the proper position for drilling. In this way it be- 
comes practically a continuous operation, as a new piece 
can be placed in position, done while the holes are be- 
ing drilled. It will also be noticed that there is a handle 
for depressing the spring plunger before turning, making 
it as easy as possible for the operator to handle the fix- 
tures rapidly. 

After these are drilled, they are sawed in two by a 
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diagonal cut, as can be seen at G. These pieces then go 
between two of the spools on the field of the magneto and 
form the terminal of the coils, a contact piece in this in- 
sulated fiber connecting with the spark coils on the dash- 


board above. 


The Designer’s Progress 
By Z. P. CANDEE 


A poor lone draftsman (How their tribes increase!), 
Awoke one night to fear, from dreams of peace— 
To thoughts of trouble strewn along his path. 

In youth he went to school to study “math.,” 
Spending his time and money on a course 

Of theory planned to give him mental force, 

But when he earned a postscript for his name, 
And felt “M. E.” a passport sure to fame, 

Out in the busy world this cheerful slob 

Thought, “I can hold down any sort of job.” 

He nathiess found that every berth was full 
Except for applicants who had a pull, 

That inexperience blocked the gulden stairs 
Unless one’s father owned a bunch of shares 


HE GETS A JOB 


At last the anticlimax passed its crest; 

He found a job, though not the very best, 

But when an M. E. condescends to trace, 

He vows promotion stares him in the face, 

And though the wage is nii ety cents a day, 

Tales of ten thousand nerve him on to stay. 

An endless line of tracings then he made; 

Two dollars was the limit that they paid; 

And when for better work he made demand 

They told him shop work he must understand. 

To shop work then, he turned to try his luck 

And six months long he pushed a four-wheeled truck. 
HE “RESIGNS” 

But somewhere latent in his dormant brain 

One spark of gumption all this time had lain. 

When said the boss, “You've got a show to land 

As first-class helper to the drill-press hand,” 

He made reply “I know your purpose well; 

Your helper’s job may straightway go to hell.” 

So out he fared and, answering an “ad,” 

Was hired to redesign a product bad, 

Plunged in beyond his depth and tried to bluff, 

Fell down and “got the ax” in manner rough. 

The super voiced opinions frank and fair: 

“Your head's a lovely place for raising hair, 

But when I pay a salary for brains, 

I want a man who comes in when it rains 

And does not stay out getting wet and cold 

Just for the reason that he wasn’t (31d.” 


THE SECRET OF LEADERSHIP 


At last the secret was as plain as day, 
To be successful he must point the way 
To others, who were only fit to hold 
The jobs where things are done as they are told. 
So in his next he made himself the rule 
“Keep my mouth shut and never play the fool; 
Of every question raised, essay to see 
The explanation. When it’s up to me 
To make decisions for the other man; 
I'll have a reason for my every plan.” 

APPLIED EXPERIENCE 
Thus cultivation of a fallow brain 
Soon gave results; working with might and main, 
He gained an interest in his work each day 
And found the boss inclined to raise his pay. 
At last he learned that there were methods two 
For solving problems which he had to do; 
And that a lever, given to design, 
To work by hand, could be proportioned fine 
From fond remembrance of an old pinch bar 
That he as helper used to start a car; 
Or could be figured out by aid of “math.” 
Although the latter was a slower path. 
But taking now an interest in his work, 
The longer method he was prone to shirk, 
Tis true he often fell and made mistakes. 
He framed a rule to minimize his breaks 
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‘Twas only this: “Wherever stung I get, 
I'll note the cause. "Twon’t happen twice, you bet.” 
HIS FUTURE 


The history now’s brought strictly up to date 

And future steps as prophet I'll relate. 

If this lone draftsman follows well the way 

He started. which he’s kept to day by day, 

He’ll distance each parental father’s boy 

Who got the jobs at which he sought employ 

And see behind him papa’s precious pet 

Far in the rear, on papa living yet. 

And, to his mind there’ll come a sense of peace, 

That from his worries will afford surcease, 

For now he knows his pay is earned in full 

And thus no more will have to “sling the bull.” 
HIS REWARD 


So when he’s called before the Golden Uate, 
He'll have no fear of Hades for his fate, 

Saint Peter will with pity look him o’er 

And say “I see through hell you've been before. 
So come aloft and see if I can find 

A harp and crown just suited to your mind. 
Should you grow homesick in this restful peace, 
T’'ll show you regions on the fast increase, 
Replete with men who on the earth were prone 
To dodge their work and leave to you alone 
The labor every new design to seek 

But when ‘twas finished, had the nervy cheek 
To croak through all the shop from roof to sink, 
The old-time tale “We know a better kink, 

As anyone must know with half a head.” 
But—would you learn their place now they are dead? 
'Tis way behind the cloud in yonder dell. 

Just ask to see the hottest nook in hell.” 


of 
ry 


Thickness of Blanks for Hammered 
Forgings 
By D. A. CARPENTER 


The formula given herewith is for finding the 
thickness of blanks to be cut off from bar stock, for mak- 
ing hammered forgings, the diameters of which are larger 
than the largest bar of steel in stock. 

Let 

A = Diameter of blank required ; 

B = Allowance for finishing the outside diameter 

(44 in.); 

C = Thickness of blank ; 

D = Allowance for finishing thickness (14 in.) ; 

E = Diameter of largest bar of steel in stock; 

F = Required thickness. 

Then 
(4+ 5)? x(C+D)_p 

EE sy 

It will be noticed that ample stock is allowed on the 
diameter and sides for finishing. This dimension can, 
however, be changed at the option of the maker, as this 
may depend on the truth of the blank after it is ham- 
mered. 

Example—A blank to finish 12 in. outside diameter 
2 in. thick, after it is hammered, and cut from a bar, 
say 914 in. in diameter, should be approximately 4 in. 
thick. 

Thus 


12 1 2 . 1 e yee © 
(12 + a) x +4) _ 5 946 jn, — 150-0625 X 24 
Ys 85.5625 


= 3.946 in. 


approximately 4 in. 
The above formula is used mostly for figuring stock for 
gears, cutters and other tools of large diameter. 
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The Design of Stator Punchings 


By 


SYNOPSIS—Various conditions governing the design 
of motor punchings are discussed. As vt is necessary to 
locate dovetail slots in order to build up the armature 
core, the method here outlined will assist in designing 
segments. Formulas are given and cases cited for using 
them. Special cases are shown in which other formulas 
are required. These are given, together with the method 
of using them. The manner of drawing a punching tn 
free hand in order to simplify calculations and eliminate 
mistakes. 


33 


When units are so large that it is necessary to use seg- 
ments to build up the armature core, the segments are 
held in place by dovetail keys. Electrical conditions of 
the machine determine the number of winding slots, 
diameter of punchings, both inside and outside, and the 
length of core. As it is necessary to locate dovetail slots 
in order to build up the core, the following method 
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S = Number of slots in segment S = ——, 
360 

K =Chord at diameter D = D sins, 
K, = Chord at diameter d = d sin=, 
N =Number of dovetail slots in segment (deter- 

mined by formula), 
G = Angle measured from line OO to dovetail slots, 

‘ 36 
Q = Number of segments - y " 

360 

H = Number of dovetail keys TF” 


P = Angle adopted. 

It is obvious that the dovetail slot should not be placed 
on the center line of the segment in order that the second 
layer will break joints, thereby satisfying condition No. 
6. When slot No. 1, Fig. 4, is located relative to the 
center line of the segment, then slot No. 2 may be put 
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DreTAILs OF VARIoUs TypEs oF PUNCHINGS 


will assist in designing segments under different condi- 
tions. 

(1) Referring to Fig. 1, the maximum chord length 
must not exceed 24 in., and the minimum chord between 
the dovetail slots must not be less than 214 in. (fixed by 
mechanical conditions. 

(2) The minimum angle X of the segment will not 
be less than the angle A between the center line of the 
armature spider arms (segment should be held by at 
least one key). 

(3) The angle X is a divisor of 360, otherwise the 
punched segment, in completing the circle will overlap. 

(4) The angle B between the slots should either be a 
divisor of X, which will give us a half slot at each end of 
the segment, Fig. 2, or of 2X, which will give a half 
slot at one end and a half tooth at the other end, Fig. 3. 

(5) That the segment will contain sufficient dovetail 
slots in order that each segment may have at least one 
holding dovetail. 

(6) That at least one dovetail slot shail be located on 
the center line of a slot or on the center line of a tooth 
in order that the segment may be reversed when building 
up the second layer and thereby breaking joints. 

Let 


V = Angle between dovetail slots in punching, 
X =Angle of segment (Find L. C. D. of Sa and 
select X from the expression), 


A = Angle between dovetail keys in armature spider, 
B = Angle between winding slots, 

D = Outside diameter, ; 

d = Inside diameter, 


Sq = Number of slots in armature (for winding), 


in equidistant from the center line. Although not nec- 
essary, this will avoid turning over the segment when as- 
sembling, thereby saving time and expense. 


WHEN OnE Dovetar, Key Hotps SeqmMent 
Locate the dovetail slot to satisfy condition No. 6. 
Then slot No. 2, Fig. 5, should be placed so that G, + @G 
= X or G=>= X —G,. It is apparent that slot No. 2 is 
necessary in order to assemble, although only one key is 
engaged. The dotted lines show joint of alternate layers, 
which satisfies the condition demanded. 

Wuen Two Dovetar Keys Are REQUIRED 
When X, Fig. 6, is fixed so that K will not exceed 24 
in., and that B is a multiple of X. Locate the first dove- 


tail slot to satisfy condition No. 6; then Y = A + F +- 
F and A=EH-+ F. In many cases when A = WY, 


and S is a multiple of X. It is easy to see where to lo- 
cate the dovetail slots that will satisfy condition No. 6; 
the dotted lines show the joints broken. 
SPECIAL CASES 

Very often we have an existing pattern or casting hav- 
ing a certain number of dovetail ribs, not a multiple of a 
desired number of winding slots. With the number of 
slots given and, according to conditions Nos. 1 to 6, in- 
clusive, satisfied, our next and final step will be to lo- 
cate the dovetail slots by the use of the following form- 


ula. This can be done without making an elaborate 
layout. 
G,=P+0—C,X 
G,=P+A—CX 
G,=P+24—C,X 
G,=P+34—C,X 
¢.= P+ 4A —CO,X 
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In general 


= P+(n—1)A—OX 


P is determined by condition No. 6, 

X is determined by condition Nos. i and 3. 

A is the angle between arms in spider, 

G» = Angle measured from line OC and not to exceed 
XO (if all dovetails are to be put in one segment) and 
not less than O. 

C = Any whole number, as: 0, 1, 2, 3........ n 80 
that Gu will not exceed X, but will be greater than O. 


Tue ABovE ForMULA GIVES: 


(1) The least number of dovetail slots that can be 
put in one segment to build up the core. By assign- 
ing numbers to C in the series given in the formula and 
when Gn = G,, then the nth dovetail slot will coincide 
with the first, and by continuing the operations, the 
values already found for G,, G,, G;........ Gn will be 


repeated. 
(2) The location of the dovetail keys engaged to 
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(4) That G, has the same value as G,; therefore G, 
coincided with G,, and by continuing the operations 
G,, G,, Gs........Gy will be repeated. 


Wuen Two Dovetait Keys ARE REQUIRED 


Example No. 2, Fig. 8. 

Given 60 slots, B = 6 deg. 

A = 2214 deg. P = 6 deg. 

X=45 deg. X, = 90 deg. 

It should be noticed here that B is not a multiple of X, 
but if we take 2X and call it X,, now B is a multiple of 
X,, treating this in the same manner as we treated X 
in example No. 1. 

Thus: P has been taken equal to 6. 

G,=P+ O—C,X, 6dee.+ 0 —OX90=— 6 deg. HereC,=0 
G, =P + A—C,X, 6 deg. + 22} deg. — 0 X 90 = 28} deg. Here C, = 0 
G, =P +2A—C,X, 6deg. +45 deg. —0O X90 =51 deg. Here C,=0 
G. =P +3A—C,X, 6deg. + 67} deg. —0 X90 = 73} deg. Here C,=0 
G,=P+4A—C,X, 6deg. +90 deg.—1 X90 = 6 deg. Here C, = 1 

Since G, = G, it follows that the dovetail slots lo- 
cated at G, to G,, inclusive, would be sufficient to hold a 
segment of X, in place, but X, = 2X, and it is desired 
to put all the dovetail slots in one segment in order that 
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DIMENSIONS 
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DetTAIts oF OTHER TyYPEs OF PUNCHINGS 


hold it in place. When C is used the same number of 
times to obtain different angles, say G, and G,, then 
the dovetail slots located at G, and G, are engaged at the 
same time. 
Wuen Two Dovetart Keys Arg REQUIRED 

Example No. 1, Fig. 7 

Given 96 slots, B = 334 deg. 

Outside diameter 72 in. Inside diameter 45 in. 

A =18 deg. (from armature spider). 

Take X = 30 deg. This satisfies all the above condi- 
tions. 

; oe ; 
P=1% deg. If D sin- is less than 214 in. a differ- 


ent value of P may be taken. 


G,=P+ O—C,X lj + 0 — O= If deg. Here C, = 0 
G,=P+ A—CX li + 18— 0 = 19} deg. Here C, = 0 
Gz, = P+2A—C,X 1j + 36— 30 = 7j deg. Here C, = 1 
G, = P+3A—C,X lj + 54— 30 = 25; deg. Here C, = 1 
G, = P+4A—C,X 1i + 72— 60 = 13] deg. Here C, = 2 
G, = P+5A4 CX if + 90—90 = 1j deg. Here C, = 3 
G, = P+6A—C,X 1j + 108— 90 = 19} deg. Here C, = 3 


In the example just taken it should be noticed: 

(1) That P+ A is less than X; therefore to satisfy 
the above statement C, should equal O. 

(2) That P + 2A is greater than X; here a number 
must be assigned to C, to make P+ 2A less than X 
and > O. 

(3) That for G, and G,, C, and C, has the same 
value; therefore the dovetails located at G, and G, will 
hold the segment in place, and so on for any other set 
of angles, such as G, and G,. Here (, and C, have the 
same value; therefore the dovetails located at G, and 
G, will be engaged at the same time; but at G,, C, has 
a single value by itself. This will be the only dovetail 
that will be engaged to hold this segment in place. 


only one die is necessary. It is obvious that if we fold 
segment No. 2 on segment No. 1, this will locate all the 
dovetail slots in segment No. 1; or by making use of 
the following formula we will get the same results. 
Ga=X, 
Let us transfer the slots located at G, and G, to the 
first segment. Fig. 9. 
Then Gs, = X, -G, Then G;, = 90 deg. — 51 deg. = 39 deg. 
andG, = X, -G, Then G,, = 90 deg. — 73) deg. = 16) deg. 
We have (, = 6 deg. 
G, = 28} deg. 
G,, = 39 deg. 


= = 


G,, = 163 deg. 
If in checking results we find that D. sin — is less 


2 

than 214 in. (or any other dimension established by me- 
chanical conditions) it might be advisable to make two 
different segments. This, of course, will necessitate 
making two dies. In such cases make X,=2X and 
treat as in example No. 1. 

Example No. 3. 

Sa = 84, B = 423 deg. A = 15 deg. D = 103 inches. 
d = 45 inches. In this case 30 is a multiple of A, also a 
multiple of B, but K is found to exceed 24 inches; there- 
fore a new X must be taken. 

Find the L. C. M. of Sa, and from the expression se- 
lect X. 
2 |84 From the above 7 X 4% = 30, a value too high 
2/42 to satisfy condition No. 1. We may, therefore, 
3 21 try the next smaller which is (3 & 2) X 44 = 


‘ 


P ass . 5 
258 = X and K = D sin 5 38 equal to 22.919. 


In all cases it is good practice to make a freehand 
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sketch, Fig. 10, of the segment showing the armature 
slots before applying values to the series. By checking 
from both ends we can see (by turning the segment over 
or by measuring the angle from the end opposite the 
origin) if we have a value that will satisfy the angle 
required from either end. 





G, =P 43 it 
G,=P+ A—O 43 + 15 = 19 
a> bt 4—ak ye ee 
2 =fT?4-93-S18-3 = 
Go =P+4A—C,X — 43 + 60— 513 = 
G, = P+5A—C,X — 43 + 75—77} 

G, =P +6A—C,X — 43 + 90— rt = 174 


Since we have a half slot (or half tooth) at both ends, 
we find that G, measured from the end opposite the 
origin falls on G,. It is apparent that five dovetail slots 
will be sufficient. 


3 


The Cost System 
By Hi Sreiey 


The Cost System, or Costly System, as it is more famil- 
iarly known, is a comparatively recent institution. That 
is, it was not generally accepted as a necessary evil until 
a few years ago. Our fathers and our grandfathers 
managed to wiggle along without it, and make money, 
too. They could have kept track of all their costs on 
their cuffs. Only most of them didn’t wear cuffs. 

But it is quite different nowadays. You must have a 
cost system. You can’t retain the respect of the manu- 
facturing public if you don’t have one. A cost system 
is as necessary to your industrial prestige as a pair of 
pants is to your personal dignity. Let it once be known 
among your business connections that you do not main- 
tain, I should say support, a cost system, and your status 
is not worth a fig. And figs, this season, are of a par- 
ticularly poor quality. 

Now before I dilate on the ins and outs of cost systems, 
I want it understood that I do not pose as an authority 
on the subject, but I have buzzed around on the outside 
of enough perfectly good cost systems to acquire a nod- 
ding acquaintance with them. For several years I bumped 
into one every now and then, and although each time I 
bounced off without serious injury to myself or to the cost 
system, nevertheless this frequent contact has enabled me 
to spot a cost system at a great distance. I can tell ’em 
every time. I know all the breeds and dispositions and 
complexions. 

When young, they all resemble one another, being ac- 
companied by staccato noises caused by profits dropping 
off long before they are ripe. As the cost system grows 
older, it assumes a scarred and battered appearance, due 
to innumerable gory conflicts with Brother Overhead. 
At no time is a cost system pretty to look at. Once I 
determined to go to the very bottom of the matter and 
learn the cost system inside out and wrong side up, but 
upon mature reflection I concluded I didn’t have the 
time. Anyway, when I was 92 that particular cost sys- 
tem would probably be out of date. Hence at this writing 
I can only discuss the cost system from the outside look- 
ing in. 

It was about six years ago that I was first inoculated 
with the cost-system microbe. Kind friends constantly 
urged me to put in a cost system. There were others at 
our place, of course, to consider, but when anything like 
that came up, outsiders always picked on me. Perhaps 
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it was because I had such large, receptive ears. Said 
they: “You don’t know where you’re at. Look at that 


gazinkus over there; how much does that cost you to 
make? Don’t know? Of course you don’t know! You 
can only guess. No doubt you sink more into that ma- 
chine that you get for it, not counting overhead. And 
then, take this thingamumjig here—very likely you are 
selling it for too much”—I doubted that las‘, statement— 
“T tell you, you’re groping in the dark; you want to 
balance up !” 

Well, all that sounded reasonable. After several other 
well meaning friends had pecked away at me along the 
same lines, I began to get interested, and resolved to 












































make the acquaintance of this here Cost System. Thanks 
Aw, you wouton'r 
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to mental telepathy, or maybe it was only chance, about 
that time we received a letter from a New York firm of 
efficiency engineers, who made a specialty of putting in 
cost systems—or anything that there was any money in— 
and as their representative was in the West, they had 
instructed him to call on us. He would be glad to ad- 
vise us on anything along their line, they wrote, and, if 
we desired, systematize our entire plant. 


Erriclency Expert To THE RESCUE 

We expectantly awaited the expert. In our mind’s eye 
we pictured him a shrewd old codger, backed up with 
years of practical experience in the big plants of the 
country; one who could reorganize the Steel Trust or 
design a battleship, as the occasion demanded. In due 
time he arrived, and we got a jolt. Our expert was a 
slender, blonde male person with a slender, blond mus- 
tache, a blond voice and a blond personality. He had the 
most beautiful hands. He was prepared, at a word from us, 
he said, to go into the shop and point out all the silly 


mistakes our grizzled foremen had been making for years. 
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If we desired, he would go through the plant, clean house 
and incidentally cut down costs on such a grand scale 
that inside of two years we could retire to an English es- 
tate or dabble in art treasures. He was horror-struck 
with our methods. A casual glance showed him that he 
had arrived in the nick of time. Our place was a fright- 
ful mess. Every machine was running at such a loss 
that by stopping them we could have piled up a fortune. 

For the trifling expense of $25 a day, together with his 
railroad fare and hotel expenses, inside of about six 
months he would put us on our feet. The outlook was 
discouraging. We sadly informed him that things were 
in such hopeless condition that it was simply no use. 
Then we opened the door and gently told him when 
the first train left for the East. Well, that effectually 
squelched the subject of cost systems for a time. But 
the microbe had done its work, and we were not im- 
mune. Only by heroic effort did we manage to keep 
clear for a while. But we couldn’t hold out forever, and 
in a short time, when another “expert” descended upon 
us, we fell again. 

This one was a more plausible specimen, and although 
his specialty was accounting, he wouldn’t hesitate to 
work out a bang-up cost system for us. We let him go 
ahead and his system proved to be very bang-up. He 
installed a set of books that would have taken care of a 
mail-order house. There was a comprehensive index for 
the books, and then an index for the index. Those books 
were designed to keep us informed on everything that 
happened in that plant. If we wished to learn what it 
cost us to grind Part No. 47,298,341, by consulting index 
No. 1 we were referred to page 197 in Index No. 3, 
which in turn directed us to Parts List No. 113, where 
on page 7117 we found figures which, if properly manipu- 
lated, would give us the desired result. And by going 
through the process again and doing some more mathe- 
matics we could learn what the outlay for drilling that 
same part was. Still another intricate set of books kept 
us informed on the amount of stock on hand. 


Tuer FounprRY SYsteM 


The foundry system, however, took the prize. I re- 
member when I took our expert out to the foundry to 
look it over, as soon as he got inside the door he inhaled 
a large breath of carbon dioxide and graphite and core 
dust, and said: “My, my, I certainly do feel at home 
here! -You know, I followed this trade for a long time.” 
Then he pointed to a core machine and asked: “‘What’s 
that thing?” Well, as far as his cost system went, he 
put the foundry on its feet all right, and had it tied up 
so that the grass was pretty sure to grow around them. 
Nothing was allowed to happen there unless it went down 
on a card. There were green cards and yellow cards and 
red cards; cards of all sizes and shapes—one for every 
purpose. A molder couldn’t scratch his head or borrow a 
chew without putting it down on a card. And when a 
day’s supply of cards went into the office, to be assimi- 
lated by a corps of trained accountants, it looked like an 
explosion in a paint factory. 

With that system it took three men a couple of days 
to dig up the simple information that two lathe-bed cast- 
ings had blowholes in them, whereas formerly, our small- 
est office boy, whose mind runs to Ty Cobb when he 
isn’t busy, and bites his nails when he is—our smallest 
office boy could trot out to the foundry and come back 
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in ten minutes with the whole history of the previous 
day’s heat scribbled on the back of an envelope. Well, 
that elaborate cost system eventually died of apoplexy. 
We went back to our own system, which had always 
worked out satisfactorily, but we still had on hand a 
lovely assortment of stationery and a ton or two of 
morocco-bound books, which we would have been glad to 
trade for a water cooler, or a cuspidor, or anything orna- 
mental. 

I don’t pretend to say that all cost systems are useless ; 
in fact, 1 don’t know enough about them to make such a 
statement, but it seems to me that before anyone tackles 
a new one, he ought to be assured that it is gentle and 
well disciplined, and will come when it is called, or eat 
cut of your hand, or roll over and play dead when you 
want it to. Otherwise you are taking an awful chance. 


Repairing a Punch Press 


By E. A. THANTON 


The method of repairing a cracked head on a punch 
press used in the shop of H. M. Quackenbush, Herkimer, 
N. Y., maker of air rifles, is shown in the engraving. A 
heavy cast-iron yoke is placed at A. Steel bolts B are 
fastened to the sides of the ram slides as shown, so that 
the cracked parts can be easily drawn together. 

















REPAIRING A PuncH PrREss 


The bolts are not merely held to the slide sides by 
capscrews, as might appear at first glance, but steel pins 
are sunk half way into both slide and bolt shank, as 
shown at C. These take the strain and shearing stress 
that would otherwise come on the capscrews, and make 
a repair that is as solid as new. 
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An Adding-Typewriter Stock-Keeping System 


By Rosert Mawson 


SYNOPSIS—Some of the methods and appliances used 
for keeping the various parts during the machining 
operations. A well designed soldering device for type 
setting. A card system, simple yet complete, giving 
good results. 

3 

The methods of keeping the various parts used by the 
Ellis Adding-Typewriter Co., Newark, N. J., is one of 
interest ; some of them are here described. 

The racks shown in Fig. 1 are used for carrying the 
parts to the various machines during the machining 
operations. Three different styles of trucks are shown. 
It is the practice of this concern never to place any 
part on the floor after it has once started to be operated 
upon. These trucks furnish a convenient way for hand- 
ling the parts, with this idea in mind. 

Fig. 2 shows the racks used for holding the bar stock 
in a vertical position, the shelves between the racks be- 
ing convenient for holding the flat stock. The rack on 
the left, fitted with troughs, is used for holding the vari- 
ous sizes of wire. Each rack and shelf is marked with 
the size and grade of stock kept there, thus forming a 
convenient means for taking stock at any time. 


LIGHTING SysTEM FOR GANG DRILLING MACHINES 


The method used for lighting three, four-spindle drill- 
ing machines is shown in Fig. 3. The wire is carried 
from the ceiling and conveyed by piping to the various 





Fic. 1. Castine Conveyine Racks 
positions on the machines. The piping on the front of 
the machines is fitted with T-connections into which the 
flexible lamp connections are fitted. With this method 
of lighting the light is always handy and yet not in the 
operator’s way when not in use. 

One of the cabinets used for keeping the small finished 
parts is shown in Fig. 4. These cabinets are made 


double; the drawer, when pulled out on one side, has two 
of the sheet-iron boxes shown. When pulled out from 
the opposite side the result is the same. A perpetual 
inventory keeps track of the number of parts in each box. 
Each day the number of pieces added or taken from the 
box is noted on a card index. In this way it is known 


how many are in stock or how many have been used in 
any certain day. 
The parts are marked by means of the letter on the 








Fig. 2. Frat Stock anp Wire Racks 


end of the cabinet, the drawer set and number: for 
example, the parts kept in the second drawer in the 
first set would be A-82. Two of the boxes are shown 
resting on drawers, illustrating the convenience with 
which they may be carried to any part of the factory. 
A view of some of the cabinets used for the larger fin- 
ished parts is shown in Fig. 5. These drawers hold the 
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larger screw-machine parts and punchings, and a record 
is kept of the part numbers, and the number of parts 
used and in stock in a manner similar to that already de- 


ecribed. 


CABINET roR AUTOMATICS 


Fig. 6 shows the cabinet for the special parts used 
In the upper lockers the drawings 
The various forming 


on the automatics. 
are kept in alphabetical order. 





Fie. 4. Smatt-Parts CABINET 








Fic. 7. 


tools are kept in the smaller drawers. Spring chucks 
are shown at the right and in the shelves below are the 
forming cams. The drawers and shelves are marked 
on the labels so that the finding of any desired tools is 
an easy operation. 

A special tool used for setting the type in the fingers 
of the adding-typewriter is shown in Fig. 7%. The set of 
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fingers is placed on the revolving stand A, with the index 
disk B set in the correct position. The plate on the 
disk is marked with certain type to fit into the finger. 

On the right side of the stand, convenient for the 
operator, is an electric button switch, connected to the 
disk. This makes contact with the current through 
a magnetic button under the disk. This magnetic con- 
tact holds the type to a desired depth, during the solder- 
ing operation, so that all the type will give the same 





FINISHED-Parts CABINET 


ee 


4 


Fie. 5. 





Typr-SoLDERING MACHINE AND GAGF 


depth of impression when striking the typewriter ribbon. 
The flame used for soldering is intensified by compressed 
air in the tank D, which mixes with the gas at £. 

The position of the flame F# can be controlled by the 
operator with his foot. The board C carries the various 
kinds of type, and is marked as shown. When it is 
desired to solder any type, it is placed in the bar of the 
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disk, the finger placed over it, and the current turned 
on. 


Tue SHor Carp System 


Fig. 8 shows one of the cards used for tabulating the 
shop operations on any certain piece. 


The card illus- 
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which operation, and by whom, how many parts are 
finished and when placed in stock. 

The card shown in Fig. 9 illustrates the system used 
for screw-machine work. By comparing Figs. 6 and 9, 
we can easily follow the system. The symbol A-30 is 
the number of the drawing, which is found in column 
A of the cabinet. The cams A-30, B-32 and D-1F are 
found in the shelves at the lower part of the cabinet, 
under their distinctive letter. The circular tools A-30 
and R-22 are also found by letter and number in their 
respective drawers. The number of the machine, 0, 
designates the size of the machine where this certain 
part is made. The special tools, drills, reamers, etc., are 
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trated shows the operations on an adding-typewriter case. 
The card is self-explanatory. It will be noticed that by 
using this system all necessary information is contained 
on one card. For example, the date when any certain 
operation is started or finished, the number rejected, in 


8. Prece OpERATION CARD 


also given on the card, so that the screw-machine opera- 
tor furnished with all desired information when 


is 


starting a job, and time lost by waits in order to secure 
information on certain necessary points is reduced to a 
minimum, 
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The Schoop Metal-Spraying Process 


By H. WINKELMANN 


The Schoop metal-spraying process recently made 
known through a paper of Dr. Lach of Berlin, is a pro- 
cess for depositing a metal coat upon solid objects of any 
form or thickness. With the ordinary galvanic process 
this is only partly possible. Like many other inventions, 
due to some accidental observation, Schoop noticed that 
when shooting at a mark lead bullets flattened, and to a 
certain extent welded where they struck. This led him 
to think of mechanically producing a similar deposit of 
lead for practical purposes. Experiments resulted in the 
development of a metal-spraying process whereby it is 
possible to form a plating of any sort or thickness 
through the medium of finely pulverized metals. 

The possibility of a coat of any desired thickness and 
of a solidity that can be worked is valuable, since it is 
known that galvanic coatings are generally only 0.0004 
to 0.0008 in. thick, thus permitting only a very small 
amount of manipulation or polishing. Furthermore, the 
spraying process does not require that the objects plated 
shall be conductors of electricity, or specially prepared 
for the process. As the work does not come in contact 
with liquids it is possible to plate paper, fabrics, laces, 
etc., the surfaces of which must, however, be well 
cleaned. The rougher these are the better will the plat- 
ing adhere. 

Through the use of templates, the spraying system can 
also be used in the application of decorations, names, 
numbers, etc., to castings, and also for coating cast iron 
with wrought iron or vice versa. It can further be ap- 
plied to the formation of detachable coatings. Thus orig- 
inal castings possessing perhaps an art character can be 
multiplied in counterpart, and, inversely, high reliefs 
can be made by filling hollow forms. Bodies which 
cannot well be cast around with fluid metal, such as 
wood, cardboard or celluloid, can be plated with cast or 
wrought iron by spraying, or independent bodies may be 
formed on cores which may be removed if desired, as in 
making thin seamless tubes by spraying a paper tube 
used as a core. 


DESCRIPTION OF THE PROCESS 


The Schoop spraying process is worked by gas under 
pressure and heated by a suitable device or sometimes 
gas which burns as it emerges, such as hydrogen and 
oxygen. Compressed air is also employed in sOme cases. 
All these gases are of commercial quality contained in 
steel cylinders at a pressure of two or three atmospheres. 
The apparatus further comprises a container for the 
metal dust, in the lower part of which a valve with an 
irregularly shaped seat is set. The metal powder is 
carried out of this valve under gas pressure and through 
a nozzle, whence the whirling gas blows it through a 
metal hose and the spraying mouthpiece upon the object 
to be coated. 

In another method the gas enters a double valve on 
the metal-dust container, one gas passage of which 
leads to the outlet nozzle, while the other passage with 
a tubular extension conveys the gas almost to the bot- 
tom of the dust container, thus subjecting it to pressure. 
From a third passage in the valve body and opening into 
the container, the metal dust under pressure reaches 
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the nozzle and is applied by means of a metal hose and 
mouthpiece. As it issues from the latter the powder en- 
counters a special gas current brought to this point and 
is thus sprayed under high pressure upon the surface of 
the object. 

For finer work there is a third method, which is pri- 
marily intended for coating metals of high melting 
point and also glass, and which for this reason is handier 
than the two processes already described. In this system 
the outlet consists of three concentric tubes, through the 
innermost of which a metal wire is positively fed and 
melted to supply the spraying material, while from the 
other tubes hydrogen and oxygen flow under pressure. 
As these gases issue from the tubes combustion occurs, 
resulting in an oxyhydrogen flame. The wire is thereby 
continuously melted and sprayed upon the object to be 
coated. 

Materials which melt at unusually high temperatures 
can be fused by an electric arc. The material, a glass 
bar, for instance, is fed through a hollow positive elec- 
trode and melted by the arcs of two or more negative 
electrodes placed sidewise. The molten drops are taken 
up by a highly heated or burning gas current and dusted 
on in the usual manner. In most cases, however, the two 
methods first outlined are used exclusively. 


ee 
ee 


Cutting a Cam Plate with Two Lathes 


By J. H. Ropeers 


. 


Having a cam plate to make with two eccentric slots, 
we used the method shown in the engraving. The cam 
plate A, laid out with the two circles B and C con- 
centric with their respective slots D and #, was mounted 
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Currineg A Cam PLATE witH Two LATHES 


in the chuck of the lathe F (after rough drilling and re- 
moving the stock where the slots were to be). The sur- 
face of the faceplates on the lathes being in line, the 
bar @ was placed on the two studs, as shown. The lathe H 
being started caused the chuck and work in the lathe F 
to oscillate through the required angle. With careful 
handling of the cutting tool, a fairly satisfactory job 
was accomplished. 
64 

The production of steel by the electric process in ‘1912, 
amounted to 18,309 tons, as compared with 29,105 tons in 
1911, a decrease of 10,796 tons. In 1910 the output was 52.141 
tons, in 1909 it was 13,762 tons, and in 1908 it was 55 tons. 
In the latter year the production was included with that of 
openhearth steel. Of the total output in 1912 about 14,147 
tons were ingots and about 4162 tons were castings, while in 
1911 about 27,227 tons were ingots and about 1878 tons were 
castings. In 1910 the output of ingots amounted to 50,821 
tons and the output of castings to 1320 tons, while in 1909 the 
ingots produced amounted to 13,456 tons and the castings to 
306 tons. In 1908 ingots only were made. The total produc- 
tion of electric steel in 1912 includes about 9609 tons of steel 
ingots and castings which were treated with ferro-vanadium, 
ferro-titanium, ferro-chrome, etc. 
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The Grinder in Gas Engine Work 


SpeciIAL CORRESPONDENCE* 


SYNOPSIS—A pplication of grinding machines to a 
large number of gas-engine parts. The equipment used 
and the attachments which save time and secure accurate 
results. Tote pan and other methods of handling ma- 
terial. 

% 


The machine shop of the Root & Van Dervoort Engi- 
neering Co. East Moline, Hl., is subdivided into depart- 
ments known and named in accordance with the work 
carried on therein; such as the milling department, 
lathe department, vise department, etc. Each of these 
subdepartments is under the immediate supervision of a 
gang boss, who supervises all work done in that depart- 
ment. With his other duties, he procures all necessary 
tools, instruction sheets and drawings pertaining to the 
work under his supervision. He sees to the condition of 
the tools used, the proper setting up of the macliines, and 
keeps track of and checks all orders passing through his 
department. 

The arrangement of machine departments is such that 
material can be moved from the foundry and through the 


For handling parts that must go to places or machines 
beyond the range of the traveling crane, four-wheeled 
trucks, barrels and small tote pans are used. The barrels 
are of metal, and are about 18 in. in diameter by 30 in. 
high. They are provided with trunnions so that they 
can be easily transported by a truck especially designed 
for the purpose, or by using a suitable sling they can be 
carried by the traveling crane. 

For screw-machine work or other small parts, three 
sizes of tote pans are used, depending upon the size of 
the work and quantity handled. The largest tote pan is 
made to contain three middle-sized pans, which in turn 
will hold three of the smallest pans. This is a good ar- 
rangement, as there is considerable space saved. These 
are used for removing finished parts to the finished 
storeroom, and from there to the assembly department or 
elsewhere, according to demand. 


SHop DEPARTMENTS BY OPERATION 


As far as practicable, the character of work done in 
any department consists of but one class. Exceptions to 
this rule are made when a strict following of the plan 
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Fic. 1. Grinpina CYLINDER Fig. 2. 


HEADs 


various departments of the shop with a minimum of 
handling. The transportation of parts, both rough and 
finished, is by the use of tote boxes, barrels and pans, 
wherever their use is possible or of advantage. The type 
of receptacle used Cepends somewhat upon the form, 
weight and quantity of pieces to be handled. The tote 
boxes are approximately 60 in. long by 36 in. wide and 
16 in. deep, with sloping sides and ends. They are 
strongly banded, the principal bands terminating in 
hooks for the use of crane slings. The size and weight 
of these boxes limit their use to the crane bay. Being 
of uniform size, they can be stacked or stored to occupy 
the minimum of space. 





*This is the fifth of a series of articles covering the meth- 
ods of the Root & Van Dervoort Engineenns Co., and pre- 
ared by Messrs. Houston, Strombeck, Miller and Steen of 
ts organization. 
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GRINDING CONNECT- 
1nG-Rop ENpbs 


Fie. 3. Grinpine SIDES 
or CAMS 


would require a too minute subdivision with a corres- 
pondingly high cost of supervision. As an instance of 
this, the disk grinding is done under the supervision of 
the miller gang boss. Disk grinding, for a large class of 
work, is an efficient substitute for the miller or engine 
lathe. It is of value particularly where surfacing is to 
be done without the necessity of working down to a close 
dimension. 

The machines used are a 27-in. double-disk Ransom 
grinder and a Gardner 53-in. horizontal-disk machine. 
Both of these machines have metal disks, the abrasive 
material being in sheet form and cemented to the disks. 
The material used is amalgite. The large abrasive disks 
are cemented on under air pressure. The machine is 
provided with a hood, which, when clamped in place, 
forms an airtight chamber, into which compressed air is 
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admitted, thus holding the abrasive sheets in place until 
they become set. 

The type of grinder used for each specific job, whether 
vertical or horizontal, depends upon the nature of the 
work as to weight, shape and convenience of holding and 
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the face of the angle plate being parallel to the surface 
of the disk. A pin upon the plate serves to locate and 
hold the work in position, while the free end of the rod 
rests against another pin near the opposite corner of the 
plate. The amount of metal removed is determined by 








Fic. 4. Hanptine A Heavy Castine 
handling. Pieces that can be easily held by the hand, 
and that have relatively small surfaces to be machined, 
are best suited to the grinder with a vertical disk, while 
heavier parts can be more conveniently handled upon a 
horizontal surface. 

Fig. 1 shows the application of a grinding operation 
to a small cylinder head, finishing the surface that pro- 
jects into the cylinder. In this instance, the work rests 
upon the table and is held easily by the hand against the 
grinding disk. The work, of course, is kept moving 
slowly across the face of the disk while grinding, this 
motion being necessary to keep the abrasive surface in 
good shape, as well as to produce a true surface on the 
work. No expensive tools or fixtures are necessary for 
work of this character, and the operation is quickly per- 
formed, the rough castings being taken from one re- 
ceptacle, and the machined pieces put into another for 
transportation to the next operations. 


GRINDING CONNECTING-Rop ENpDs 


The method of grinding the side of the crank end of a 
connecting-rod is shown in Fig. 2. For this work an 
angle plate is bolted to the swinging table of the grinder, 
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GRINDING A Top FLANGE 


Fig. 5. 














Fie. 8. Hanpitine Heavy Cast- 
INGS ON A GRINDER 














Fic. 6. Usine tHe Horizontat Disk 


Fia. 7%. 


GRINDING A SMALL ENGINE BASE 
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measurement with a gage. When a number of such 
pieces have been finished on one side they are reversed 
on the pin and the opposite side ground until the piece 
is brought down to finished size. With this job, as well 
as with others of like character, the work is kept mov- 
ing as uniformly as possible across the face of the disk. 

Another example of the use of the angle plate for 
facing work is shown in Fig. 3, where one side of a drop- 
forged cam is being ground. The rim and hub of this 
are flush on one side, while the hub on the opposite side 
projects beyond the rim face. In this case it is only 
necessary to barely smooth the face of the rim and hub. 
Recesses are bored into the face of the angle plate into 
which the projecting hub is placed. Such a recess can 
be seen just above the cam which is being ground. 











Fic. 9. ANoTHER BAse GRINDING JoB 
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further bolted rigidly to the disk grinder frame. The 


top part of the post is a casting B, which is free to ro- 
tate and which carries a parallel motion supporting the 
arbor for holding the cylinders. The cylinders are lo- 
cated on the mandrel by two cones,-one of which is made 
like a slip washer. A nut is used to tighten the cylinders 
on the arbor by means of a short wrench. A stop is 
shown bearing on the hopper surfaces of the cylinders. 
Proper counterbalances are used to take care of the dif- 
ferent-sized cylinders. 

Fig. 5 illustrates another method of handling a cyl- 
inder. In this case, the face of a projecting rim about 
the hopper opening on the cylinder is to be ground 
smooth for a cover, but it is not essential that it he ex- 
actly true with the body of the casting. The cylinder is 
laid directly upon the table, against a suitable strip or 
holder, which is bolted thereto to prevent movement or 
working away from the disk. It is otherwise held in po- 
sition by hand, and moved against and across the face 
of the disk until ground sufficiently true for the pur- 


pose. 
The machine upon which this work is done has a 
double-end spindle so arranged that either abrasive- 


covered metal disks or ring wheels may be used. It is 
arranged with tables on each side having compound 
movement. The spindle is motor driven, the motor being 
connected to an overhead shaft from which the machine 
is driven. 


Usine THE Horizontat Disk 
An entirely different class of work from that pr?- 
viously described can best be done upon a horizontal disk. 


—_—— 











Fies. 10 AND 11. GRINDING 
THE HorizontaL Disk 


In operation the cam is placed against the angle plate 
with the hub projecting into the proper recess, and is 
held in position by the operator until it is swung far 
enough inward for the disk to catch it and hold it in 
place. Then by keeping enough pressure against the disk 
to the center and back, the rim and hub faces are ground 
true. When grinding is completed, the plate is swung 
far enough out to allow the work to drop into a conveni- 
ently placed tote box, and another piece is placed in po- 
sition in the same manner and the operation repeated. 

GRINDING Tops OF CYLINDERS 

A good illustration of an attachment for grinding the 
top edge of the hopper opening on a line of medium- 
sized gasoline-engine cylinders is given in Fig. 4. These 
cylinders each weigh from 150 to 300 Ib., and are con- 
sequently rather awkward to handle without special 
equipment. 

The work is done on the 53-in. Gardner disk grinder. 
A three-inch post A, made of cold-rolled steel, with a 
heavy flange on the bottom, is imbedded 18 in. deep in 
the concrete alongside the disk grinder. This post is 


A NuMBER OF PIECES ON 








UsinG THE Cross-Bars 


Fig. 12. 
To Hotp WorxK 
For this work a grinding disk of 53-in. diameter is used. 
It is so arranged that the entire surface can be utilized, 
or divided by either single or double cross-bars as re- 
quired for the work. A hopper casting, made separate 
from the cylinder and bolted in place, is a good example 
of this class of work and is shown in Fig. 6. For this 
it is only necessary to lay the work upon the face of the 
disk, and, by using the single bar to hold the work ip 
place, move the work across the face of the disk. 

In this class of work the finished faces should be true 
enough for making a good joint, and the process is car- 
ried only far enough to produce this result. Surfacing 
the bottom of the bedplate of an engine as in Fig. 7, is 
another example of this class of grinding. The work is 
placed upon the grinder either by hand or by means of a 
crane, if necessary. The operator keeps the work moving 
slowly across the face of the disk, the work in the mean- 
time resting against the horizontal bar. 

Fig. 8 shows the sub-base being located for grinding on 
the upper side where the bed plate is bolted. The casting 
is placed upon the grinder by means of the crane, and, 
where the weight of the casting makes it necessary, a por- 
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tion of the weight is held by the crane so that the entire 
weight of the casting does not rest on the disk surface. 
This work can be done either with or without the bar by 
moving the trolley along the crane beam, or by swinging 
the crane itself, to keep the work moving across the face 
of the disk until grinding is completed. Fig. 9 shows 
another instance of work of this character where the 
hands are used to move the work upon the disk. 

Figs. 10, 11 and 12, serve to illustrate the method of 
handling a large number of pieces that can be ground 
at the same time. As will be seen it is only necessary to 
place a number of these pieces in between the cross-bars 
in order that they may be ground at the same time. 
Where the pieces are light, it is sometimes necessary to 
use hand pressure in addition to the weight of the piece. 
The grinder here described is operated by a motor and 
has a suction fan which removes all dust and dirt, thus 
eliminating what otherwise is an objectionable feature in 
work of this character. 

3% 


Piercing Thick Stock—Drawing 
Curved Shell 


By E. A. 


The halftone shows two interesting press jobs. At A 
and B are shown two brass watch plates. The original 
blank was 0.095 in. thick; all the holes in it were pierced 
in a subpress die at one stroke. The smallest holes are 
approximately 0.037 in. in diameter, so that the stock 
is almost three diameters in thickness. Carbon-steel 
punches were at first used, but these would not stand up 
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Fic. 1. Two INTERESTING PREss JOBS 


for many pieces. High-speed steel drill rod was then 
tried and no further trouble was encountered. 

The watch plates as originally blanked out were not 
flat, and several methods were tried without any reason- 
able degree of success. It was eventually decided to try 
shaving them. A die with guides was made so that 0.003 
in. could be shaved off each side, the pierced plate being 
pushed edgewise through it. The plates thus treated 
came out within 0.0003 in. of flat and were very satisfac- 
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tory. Beyond throwing up a slight burr on the holes, 
which had to be burred in any case, there was no distor- 
tion. One of the shavings is shown at C curled up just 
as it came from the shaving die. 

The bending of tubes, especially if they are thin, is 
always a bothersome job. At 7 is shown a brass tube or 
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Fig. 2. Toots ror Drawine Curvep TUBE 


shell about 14 in. outside diameter with a very thin wall 
and closed end. A few of these wete wanted for an 
experimental job, Instead of making a special set of 
drawing tools, to draw up the shells, and a set of bending 
tools to curve them, the whole job of drawing and bend- 
ing was done in two operations with very simple make- 
shift tools. 

There were on hand plenty of shallow cup-shaped 
blanks which were suitable. An angle plate A, Fig. 2, 
was bolted to the press table B. Attached to A was the 
die holder C with the wide-mouthed die D. Mounted on 
a pivot #.in A was an arm F, which carried a curved 
drawing punch G. A link H connected F to the press 
ram J. A cup-shaped blank K was inserted as shown, 
the press tripped and a curved shell was drawn as shown 
at D, Fig. 1. The second drawing with a smaller punch 
and die brought it to size as shown at EZ, Fig. 1. The 
punch was made as follows: 

A piece of drill rod of the correct diameter but con- 
siderably longer than required was heated, wound around 
a mandrel of suitable size, a piece cut from it, one end 
rounded off and the other fitted to the lever F. 


3 
It is reported that a compressor which has been running 
at the power house of the Nevada Consolidated Copper Co., 
24 hr. per day for the last five years is compressing 16,000,000 
cu.ft. of free air per gallon of lubricating oil and without bad 
effects on the machine. This is an excellent record and is 
worth looking into a little. A compressor with an intake 
cylinder 24 in. in diameter, which is quite a common size, and 
a piston speed of 400 ft. per min., will compress, say, 1200 cu.ft. 
of free air per minute, or 1,728,000 cu.ft. per 24 hr. Then the 
oil used per day, at the rate of consumption given above, 
would be only 0.108 gal. or less than a pint for the 24 hr. 

— ‘Compressed Air Magazine.” 
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The Link-Belt Co., ."hiladelphia, Penn., has inaugurated a 
good system of supplying workmen with drinking water. The 
water after being received from the city supply is filtered and 
sterilized to further purify it. It is then conducted by block- 
tin piping to various points im the factory. At the places 
where it is drawn off through the faucet the water passes 
through a coil of pipe upon which rests a cake of ice. This 
method thoroughly cools the drinking water without con- 
tact with the ice. A boy is also employed to supply water in 
individual glasses to the workmen so that they can receive 
it in a clean condition and without leaving their machines 
or work. 
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Operations in an Oil Well Tool Shop 


By F. A. STANLEY 


SYNOPSIS—One of the products of this shop is an un- 
der-reamer used in otl-well drilling. Some of the opera- 
tions on this tool eonsist in chucking out the body with a 
flat drill, turning and threading it in a lathe, squaring 
the end for a wrench and machining a chamber at the 
other end to receive a pair of cutters, the latter operation 
being accomplished by milling in a horizontal boring 
machine. Boring a series of pump liners in a four-spindle 
machine, which has two carriages for holding four liners 
at once. Cutting slots in a 30-ft. shaft on an 8-ft. 


planer with four endwise settings of the work. 
% 
There are a number of concerns on thé Pacific Coast 
engaged in the production of oil-well tools and equipment. 
The methods in this line are of considerable interest. The 


In the construction shown, the two cutters have shanks 
of T-section, which slide in the opening milled in the end 
of the reamer body. When the reamer is being run in 
or out of the casing, the cutters collapse so that their 
cutting edges cannot catch in the joints of the casing. 
The method of machining the opening in the body to re- 
ceive the cutters is represented in Fig. 2, and will be 
referred to later. 


HoupIne tHe CUuTTers 


Fig. 3 shows clearly the means by which the two cut- 
ters are supported and retammed in the head. It wil? be 
seen from this engraving that the T-bar A has two pro- 
jections engaging in pockets milled near the upper ends 
of the inner faces of the cutters B. A compression spring 





Fie. 1. Unper-ReaMers ror O11-WELL 
Work 


illustrations here presented show tools and work in the 
shop of the Wilson & Willard Manufacturing Co., Los 
Angeles, Calif., which makes under-reamers, pumps and 
other apparatus, and handles special jobs and repairs 
connected with oil-well operations. 

The under-reamer manufactured by this company 
ranges in size from 414 to 18 in. diameter, and is of the 
form illustrated in Fig. 1, which shows a number of the 
assembled tools standing upright and one in the fore- 
ground taken apart. The under-reamer is used in oil- 
well drilling for enlarging the hole under the casing 
to allow the latter to follow freely. 


Fic. 2. Mitutiwe Reamer Bopy rw Horrzontat Borrne 
MILL 


acting against a nut at the top of the T-bar and against 
a cross-key C in the reamer body, tends always to draw 
the cutters upward into the position represented. 

When the cutters are forced down until their shoulders 
at D pass over the beveled end of the body, the sloping 
surfaces F at the upper ends of the cutters allow the 
lower ends to rock inward under the lifting action of the 
spring on the bar A, and in this collapsed condition the 
reamer passes freely through the casing. When its cut- 
ters strike the rock or other material below the end of 
the casing, they open out and the spring T-bar lifts them 
into the position indicated, in which position they are 
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expanded sufficiently to ream the hole below the casing 
to the desired size. When the reamer is drawn upward 
its cutters are forced into collapsed position and the 
tool passes up freely through the casing. 
MACHINING THE REAMER Bopy 

The body of the under-reamer is of nickel steel and is 
chucked out with a high-speed flat drill, the work being 
done in a lathe. The drills run in sizes up to 51% in., 
which is the diameter of the hole in the largest reamer 


body. This body is about 6 ft. long and weighs 2200 
lb. The hole in this instance is drilled to a depth of 47 


in. Only one drill is used for the operation. A number 
of drills ranging all the way up to 514 in. are shown in 
resting against the wall. 


Fig. 4, 


























DETAILS OF CUTTER 
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The body has to be turned to the right size, the upper 
end tapered and threaded, a square milled for a wrench 
near the end and the working end milled out to receive 
the two cutters. The latter operation is accomplished 
in the Lucas horizontal boring machine, Fig. 2, with the 
work held in suitable V-blocks. The slot clear across the 
reamer body, in which fit the two cutters, is milled first 
to the desired length from the end of the body, this dis- 
tance ranging up to say 15 in. or so for the largest size 
of reamer. The slot is milled with the long spiral-tooth 
cutter, shown on the end of the table. Then a second 
cutter is used to mill the enlarged rectangular opening 
in the center of the work. This milling cutter is shown 
in Fig. 2, just starting in at the end of the reamer body. 


WorK ON THE Two REAMER CUTTERS 


The cutters B, Fig. 3, used in the under-reamer, are 
also of nickel steel. Owing to the peculiar form they 
are an interesting problem to deal with in the shop. They 
are forged as near to outline and size as practicable and 
then finished in simple fixtures used on the lathe, shaper 
and miller. An important feature in connection with 
these cutters is the safety bolt shown at G, Fig. 3. 
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Fic. 6. Deerp-WeL_L Pump 




















Fig. 4. Frat Dritis ror Reamer Bopres 














Fig. 5. ASSEMBLING THE REAMER 
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This passes through the under-reamer body across the 
mouth, and in the event of the T-bar becoming broken, 
it would prevent the loss of the cutters, as the T and cut- 
ters are so interlocked that they could not get past the 
bolt. 

Still another interesting feature which may be referred 
to briefly, is the facility with which the reamer may be 
taken apart or assembled. Fig. 5 shows an assembled 
reamer ready for the driving in of the key. The latter 
is seen in place at C, Fig. 3. A pilot key is first inserted 
which is in the form of a triangle. This lifts the T-bar 
and spring sufficiently for the key C to enter well into 
the slot through the reamer body and T-bar, and a few 
blows of the hammer put the key in place and at the 
same time eject the pilot. The key has a shoulder which 
enters the bore of the reamer body to prevent displace- 
ment, and in removing the key a thin drift is driven un- 
der the beveled bottom of the key, lifting it from its seat 
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to clear the shoulder and allowing it to be driven out 
easily. 


Bortnac Pump LINERS 


A deep-well oil pump made by this concern has a cylin- 
der made up as shown in Fig. 6. The outer shell, which 
is threaded for the couplings, carries a series of four 
cast-iron liners, which are about 15 in. in length and 
which are held in the cylinder by providing flats on the 
sides and pouring a babbitt mixture into the channel 
between the liners and cylinder shell. The liner sections 
are held on an arbor during the pouring process. This 
construction gives a smooth bore without taper or deflec- 
tion. 

There are three sizes of pumps, with bores 2, 214% and 
3 ins The boring operation is performed on the four- 
spindle machine, Fig. 7. There is a carriage at each end 
of the machine and each carriage holds two liners for 





Fic. 7. Borine Pump Liners 





Fig. 8. 


Fic. 9. Pranine Grooves in a Lone Stem ror A WEtL-Dritiine Ovrrir 
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boring. The two bars for each end of the machine are 
lriven by floating connections from the geared spindles 
located at the middle of the length of the bed, and the 
bars are guided entirely by bushings in the carriage fix- 
tures, which hold the work. The main drive is by the 
single belt and pulley at the rear, and by gears which 
connect the drive shaft with the spindles. The feed is 
through a central screw located under the carriages. 


ConTROL OF SPINDLES AND WorK 


The operation of the spindles and bars for either end of 
the machine is independent of the movement of the other 
two spindles, and similarly, the feed for either carriage 
may be operated or disengaged independently of the other 
carriage. Double-end cutters are used and two cuts taken 
in each liner. The bore produced with the cutters is 
very smooth and the diameters are held quite close to 
standard size. It is not attempted, however, to keep them 
exactly to size as it is considered a more practical under- 
taking to select for each cylinder four liners with bores 
precisely alike. To facilitate this process, three sets of 
testing plugs or mandrels, one set for each nominal size 
of bore, are secured to the wall at the end of the machine 
within convenient reach of the operator, and each liner 
when bored is gaged by these for diameter. 

Fig. 8 illustrates the testing set. The mandrels for 
each nominal size are placed in a row and their diameters 
vary one from another by a part of a thousand, so that the 
lines tested can be classified very accurately. The align- 
ing arbors on which the four liners are placed for fixing 
in their cylinder by babbitting, are ground accurately to 
the same diameters as the testing mandrels, so that for 
each bore of liner a corresponding aligning arbor is avail- 
able. 


Lone WorK ON THE PLANER 


One of the special jobs coming to the shop occasionally 
-is shown in Fig. 9, which represents the putting of, four 
grooves in a 6-in. shaft 30 ft. in length, on a Whitcomb- 
Blaisdell 30-in. planer, having a table travel of about 8 
ft. The shaft is for a rotary stem used in an oil-well 
drilling process, and after the grooves have been planed 
the ends are turned taper and threaded so that the lower 
end of the stem may be attached to the pipe carrying the 
bit, and the upper end connected to a swivel which takes 
the weight of the whole drilling apparatus. Of the four 
grooves in the stem, two are to receive driving keys in 
the rotary head, by which the stem and pipe are revolved, 
and the other two wre for piping which carries water down 
to the bit to clear the latter and act as a washout for 
the drillings. 

The water-pipe grooves are 144 in. wide by 144 in. 
deep; the driving grooves are 1;% in. wide and 1% in. 
deep. Holes are drilled within 8 in. of each end and 
the grooves extend from one hole to the other. The work 
is, of course, done in sections. That is, four settings 
are required for the length of the stem. 

At the outset, pockets for the tool to start in and run 
into are formed at the middle of the length of the work 
and midway between the middle and the ends, by drilling 
three shallow holes close together and chipping out the 
metal between. The planing is done each way from the 
middle clearance pocket, the grooves being cut first from 
the middle pocket to the one between the middle and the 
end, then from this pocket to the end hole; then the 
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stem is reversed end for end and the grooves cut the 
other way from the center. At each resetting endwise, 
the work is indexed around for the planing of all four 
cuts. The end thrust of the work is taken by a heavy 
collar fastened to the stem and bearing against the rear 
end of the platen. The rear portion of this collar is seen 
just behind the upright, in Fig. 9. The overhanging 
portion of the work is supported upon the movable roller 
rest shown at some distance from the end of the planer. 


Metal Mold for Casting Automobile 
Bearings 


By L. P. Prossen 


The engraving illustrates a die for casting regular 
automobile bearings, and was designed to overcome an 
enormous amount of trouble which we were having with 
sand castings. A hole was drilled in the base plate A 
for the hinge bolt B, thus allowing C and D, right- and 
left-hand dies, to swivel upon it. These dies were bored 
in a lathe yy in. off center, allowing the same for finish. 
By boring the die off center it can be seen that the ends 
X were a little smaller than the bore and had to be filed 
a little so that the bearings would come off easily. 

The two core pins # were turned on a lathe and pressed 
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Diz ror AUTOMOBILE BEARING 


in the bedplate and riveted at the bottom. The bedplate 
was then placed on a miller and the two core pins Z 
slotted all the way down to the bottom, a separator F 
being inserted in the slot and riveted to the core pins by 
two ;‘;-in. rivets. The two holes G were drilled and 
tapped, and two rods with wooden handles screwed in for 
operating the die; a slip ring was used for locking the 
two half dies together. 

After the metal was poured into the die, it was allowed 
to harden enough to handle. The die was then opened 
and the bearings pushed away with a screwdriver. The 
big advantage in casting the bearings in a metal die is 
that they are free from dirt, sand and blowholes, and al- 
most as close grain as the regular die castings. We also 
discovered that we could allow a much smaller finish than 
with the regular sand castings. 
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LETTERS FROM PRACTICAL MEN 





Planing Crankshafts 


The engraving illustrates a method of reducing the cost 
of crankshafts by planing the chamfered surfaces X. 
These are usually turned in the lathe, which means that 
four-fifths of the time is taken in cutting wind. By 
planing these there is a great saving in the cost of pro- 
duction and it is possible to operate on a quantity avcord- 
ing to the travel of the machine on which the work is 
best performed. 
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The engraving shows the method of operating on two- 
throw crankshafts. There are three cast-iron pieces 
A, Band C. These are machined on the faces D, # and 
F, and are held to the planer table by the bolts G. The 
shafts are put on the faces F and are afterwards pushed 
together by the screws H operating against the sides /. 
They are then held securely to the table by the clamps J. 
The location is by the center piece B. After the chamfers 
have been planed, it is only necessary to remove every 
other shaft so that the other side may be machined. If 
every other one is removed the one remaining may be 
swung round in position. 

C. F. Grorce. 

Cleveland, Ohio. 


# 
Machine-Tool Operations 


No doubt many of us engaged with machine tools use 
a great deal of energy in attempting to produce in one 
operation as much work as possible. We have combina- 
tion dies and punches for the stamping and drawing 
presses; multiple tools for the automatic and the drill- 
ing machine, and all along the line we endeavor to curtail 
the number of operations upon a given piece of work. 

I had always looked upon this as a progressive policy. 
Quite recently, however, I received a shock, and I am 
now convinced that there is not very much in the mini- 
mum of operations if it is at all possible to scatter them 
somewhfit. A short time ago I spent a day in one of 
our largest manufacturing concerns producing a specialty 
at the rate of 25,000 per week, and each containing about 
100 different pieces. Its organization, brains, and ideas 
are gathered from all parts of the world, and production 
times are reckoned in seconds. 


In every department, I found many items which many 
of us would, offhand, attempt in one operation. Ex- 
perience, however, shows that they are better and cheaper 
made in two, three or four operations. Especially does 
this apply to the stamping-press department. One in- 
stance is presented. 

The illustration shows a semicircular clip, which to 
many of us, will appear a simple one-operation job. How- 
ever, in producing some 30,000 per week, this firm em- 
ploys three operations. With the various machine-tool 
operations I found similar conditions everywhere. Mul- 
tiple drills were strongly in evidence, but I did not ob- 
serve a single instance where the drilling, reaming or 
tapping of holes did not require at least three distinct 
operations, on different machines. In the weekly produc- 
tion of some 15,000 high quality, small hexagon nuts 
from hexagon bar, some of us might attempt the auto- 
matic and one operation. This firm employs three dis- 
tinct operations, not including the plating. 
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ILLUSTRATION OF A THREE-OPERATION JOB 
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Similar instances could be cited to prove that the 
crowding of as much as possible into a single operation 
does not always cheapen production. Stamping, drawing 
and punching of plates and like articles can, when split 
up, be accomplished on cheaper and simpler machines 
with cheaper and simpler tools, at a reduced cost for re- 
pairs, not to mention lower first cost. 

This also applies to the drilling, reaming and tapping 
of holes of varying diameters. The machines are simpli- 
fied; the correct tools at the correct speed and feed are 
always at hand, and breakages and stoppages from any 
cause are far easier overcome, all of which are points 
worthy of consideration. 

F, P. Terry, 


Belfast, Ireland. 


# 
Making Accurate Cylinders 


The pieces shown in the engraving are holders for a 
plastic substance which is squirted from them in a hy- 
draulic press. They are steel castings. The hole B acts 
as a center for the casting A to pivot on, as but one end 
at a time is under the hydraulic ram. That is to say, 
while the plastic material is being squirted from the cyl- 
inder C, the cylinder D is being filled. 

The steel castings are bolted together in the center and 
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the central hole B is bored first. It is about 2% in. in 
diameter by 15 in. deep and threaded at one end. After 
all the center holes are bored the jig plate # is mounted 
on the faceplate of the lathe, so that the hole F is in line 
with the center of the lathe, and the center of the stub 
G is the correct distance, 10 in., from the center of the 
lathe. The pieces are then placed on the jig and care- 





MAKING AccCURATE CYLINDERS 


fully set (as the limit on this work is only 0.002 in.) and 
the holes bored. After boring one hole the work is swung 
on the central stub G and the other hole bored. 

After all the holes are bored the copper lining is forced 
in and spun to a solid seat, and the outer end flanged 
over with a hammer, as it is too thick to spin properly. 
The work is then again set up in the lathe and bored 
to correct dimensions. This job was done at the Water- 
bury Farrel Foundry & Machine Co. 

J. B. Watson. 

Waterbury, Conn. 
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Turning and Boring on the Miller 


Most operations have been performed in certain ma- 
chines, so that when speaking of an operation the reader’s 
mind at once assumes that this operation was performed 
in a certain machine. For example, the turning opera- 
tion is associated with the lathe as the medium for its 
performance, and milling is the operation commonly per- 
formed on a miller. The engraving, however, shows a 
large brass casting being turned and bored on a miller 
by Spindler & Deringer, Jersey City, N. J. 

The casting weighs approximately 450 lb., and is used 
as a bearing on a special sugar-making machine. The 
outside diameter of the bearing when finished is 2314 in. 
The rough casting is first drilled and tapped with four 
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holes through the flange, into which four studs are 
screwed to fasten to it the special faceplate A, which is 
attached to the miller spindle. The fixture B, which is 
located by tongues on the machine table and fastened 
down with straps, carries the cutting tool C, which is 
used for both the boring and turning operations. 

Owing to the very hard grade of phosphor-bronze of 





TURNING AND BoRING ON THE MILLER 


which the casting is made, much trouble was experienced 
in obtaining a cutting tool that would stand up. The 
tool now used, and which gives the best results, is made of 
“stellite.” The machine shown is a Garvin universal 
miller. The face-cutting speed on the bushing is approx- 
imately 308 ft. per min., and the bushing is turned and 
bored complete before removal from the machine. 
A. TowLer. 
New York, N. Y. 
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Large Spiral Milling Job 
The halftone shows a job of spiral milling recently 


turned out by the De La Vergne Machine Co., New York, 
N. Y. The piece is a cast-iron spiral ram used in con- 
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nection with a nut for swinging a crane boom. The 
work was done on a Newton slab miller. It is 48 in. 
long on the spiral, which is 16-ft. pitch and measures 
1034 in. across the flats. 

Mounted on, the table of the machine is the spiral head 
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A, which is driven by pawl and ratchet from the cutter 
spindle B by the wire rope C. The spiral thus obtained 
is not as perfect as it would be if the spiral head were 
driven by gearing from the spindle, but is quite accurate 
enough for all practical purposes. 
E. A. SUVERKROP. 
New York, N. Y. 


3 
A Nut Driving Dog for the Lathe 


The engraving shows a driving dog made from a nut 
used on threaded parts when machining. It is made 
from a commercial nut, one side being cut through and 
the other part way. When held in the ordinary lathe 
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A Not Drivine Doe 


clamp as shown, it will tighten onto and drive the piece 
being machined without injury to the thread. It may 
also be used in a vise for holding pieces for threading or 
slotting screws. 
J. P. Kouar. 
Ithaca, N. Y. 
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A Crankshaft Support 
The engraving shows a simple device for supporting 
the thrust when turning crankshafts. It can be set up by 
hand and the final turn supplied by a pin in the holes. 
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CRANKSHAFT SUPPORT 
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The steel blocks A are made with serrated edges, which 
prevent them from slipping on the crankshaft surfaces. 
The center part of these blocks is cut away to clear the 
fin left on the crankshaft by the dies. 

One of these blocks is tapped with a left-, and the 
other with a right-hand thread to suit the threads on the 
part B, which is made in one piece. The enlarged part in 
the center of B is made with a knurled surface and four 
holes to suit the steel rod which is used for the final tight- 
ening after the screw has been tightened by hand as far 
as possible. This fixture is quick acting and cheap to 
manufacture. 

G. W. CusworTH. 

Montreal, Can. 


Parallels for Surface Grinding on 
Magnetic Chuck 


Although many arrangements have been suggested as 
to the best position of parallel strips on the magnetic 
chuck when grinding work having projections below the 
faces it is desired to work from, as shown in the engrav- 


ing, most of them are unsatisfactory, because of the 


limited number of lines of force which can pass through 
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PARALLELS FOR MaGnetic CHUCK 


the work and, therefore, weak attraction or holding power 
between the chuck and job. My method is to use strips 
made up of cast iron, or machine-steel blocks, separated 
by brass distance pieces of the same thickness as the 
gaps between the poles of the chuck, which are filled with 
nonmagnetic metal. 

The series of cast-iron and brass blocks are drawn up 
by brass bolts passing through holes in each. It is neces- 
sary that the bolts should be a good fit in the holes in 
order to keep the strip straight. They can then be 
ground parallel as usual. The advantage is that all 
the poles can be extended and practically all the power 
of the chuck applied to work several inches above the 
surface of it. When especially stiff parallels are required 
the brass pieces and bolts may be replaced by ones made 
of manganese steel, this steel being almost nonmagnetic. 
I find, however, that those made of brass are quite satis- 
factory. 

Hersert E. HoLiMan, 
London, W., Eng. 


The Right Use of Tools 


We were working on an erection job under a foreman 
who contended that “everything had to be done right.” 
He did not hesitate to reprove his helpers every time he 
saw a chance, and he firmly believed that it was necessary 
to cuss the laborers. For example, a capable helper whom 
we called Pete was tightening some bolts on a pipe coil 
with an open-ended, drop-forged wrench when he dis- 
covered that one of the cast-iron stringers was slightly 
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out of line. It seemed most natural to Pete to make use 
of the wrench, just as he had done before while working 
under less severe foremen. A couple of light taps and 
the stringer was knocked into proper place. The fore- 
man noticed the act and immediately shouted, “Hey, you! 
Don’t you know that a wrench isn’t a hammer? If 
you’re too lazy to get a hammer let me get one for you!” 

Pete was a conscientious worker, too humble to argue 
with any foreman. Perhaps he believed that as long as 
the boss said it was wrong to use a wrench in that way 
it was wrong. Pete wanted to do the right thing always, 
but he was slow to learn, and frequently angered the 
foreman by using almost every tool as though it could be 
used universally. A hammer handle was sometimes used 
for a crowbar, a screwdriver for a chisel, a nail for a 
pencil, a pair of dividers for a scratch awl, a hatchet for 
a wedge, and so on almost endlessly. The eagle-eyed boss 
invariably caught him in the act and just as invariably 
“called” Pete, each time threatening to discharge the 
helper if he persisted in disobeying the “rules.” 

One day Pete was jacking a heavy engine onto its 
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A Milling Job on the Punch Press 


Over a year ago I had to make an index-milling fixture 
for the contactor finger shown at A, the two surfaces 
being milled at an angle of 5714 deg. I told the doss I 
would like to make a die and do them in the power 
press, as I thought I had a good idea and could increase 
the output. The scheme was turned down but subse- 
quently approved by the general foreman, who ordered 
me to make a die for the main contactor fingers shown at 
B. I made it in 114 days, and the work from it is better 
than that done on the miller. 

None of the castings shown at A, B and C takes over 
15 sec. to place in position for shearing or external 
broaching. The work remains in the holder all the time. 
When the press ram is up after finishing a casting the 
only time lost is in taking out and putting another in 
the holder. The amount of metal left on the casting for 
removal in the press should not be over sy in. 

S. L. Rosenrts. 


East Somerville, Mass. 
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foundation. The foreman was supervising and watching 
Pete closely for any possible trivial error. In the lifting 
process the engine accidentally slipped and wedged the 
foreman’s leg between the engine frame and the foun- 


dation. The movement was violent and undoubtedly 
caused much pain. The foreman was groaning and 


desperately trying to free himself. Pete also did his level 
best to move the engine by sheer strength. He thought, 
as did the foreman, that the leg was both crushed and 
their combined strength was not great 
“Move it away!” the foreman ordered between 
Pete started prancing wildly about the room. 
“Where is the crow- 
Use that 


broken, but 
enough. 
his groans. 
He was searching for something. 
bar?” he finally whined. “Crowbar 
shovel,” came the astounding reply. 

The shovel was ruined, but it served its emergency 
purpose and the foreman was freed. The accident might 
have been much worse than it proved to be. There- 
after Pete was allowed to exercise his own good judgment 
in the use of his tools. 


Brooklyn, N. Y. W. F. ScHApnorst. 


Holding Piercing Punches 
I have used the method shown for holding punches 
and after a year’s experience with it can say I have never 
had a punch pull out or turn around in the holder. The 
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HoLpInG PiercinGc PUNCHES 


hole A in the punch is slightly taper reamed. The punch 
is then sawed at B, and, after putting it in the hole in 
the holder, a taper plug is driven in A from the back. 
N. L. Serpor. 
Somerville, Mass. 
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Universal Tube-Bending Machine 


I read with much interest the description of H. E 
Murphy's pipe bending jig, on page 616, Vol. 38, and submit a 
sketch of a machine used in the rosey days of the bicycle in- 
dustry to form the seamless steel tubing used in the construc- 
tion of the main frames and handles and handle bars of the 
machines. 

We are all familiar with the troubles which arise in bend- 
ing tubing of light gage. The outer side of the curve forms 
up quite satisfactorily, but the inner side is one succession of 
beautiful wrinkles. Where the roller comes in direct contact 
with the tubing, it leaves a depression in the work wher- 
ever the bend is finished, particularly if the tube is of very 
light gage. Brass and copper tubing are even more sus- 
ceptible to this bulging in front of the roller. 
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Mr. Murphy's jig is all right for heavy stock, and is a 
cheaper machine to make than this one, but is not as adapt- 
able to all kinds of work, particularly on light gage stock. 
In the engraving A is the stand on which the different forms 
3; are held while being used. The eye bolt C, and the 
straight pin Q, constitute the complete fastening for the en- 
tire assembly, and are easily changed from one size to an- 
other. 

The clevis D, the handwheel and screw E, and the block 
F, complete the clamping device for holding the work. It 
will be noted that there is a plate F, at the end of the block 
F, which acts as a stop, or gage in placing the work in the 
jig. Holes drilled concentric with the bore, and the pins L 
and M, are used as a rest for the clamping yoke, and stop 
pin for end of stroke. They can be set to any angle best 
suited to the length of bend. The form B, is of cast iron, 
with regular involute teeth 12 pitch, cut two-thirds the cir- 
cumference on each edge of the form. In like manner the 
former J (which can be made the proper length for the 
work in hand) has a rack cut 12 pitch to fit the form B. 

After the teeth have been cut, finished turn and plane the 
radius of the parts so that the pitch line in both pieces is 


exactly half the desired diameter for the stock to be formed, 
leaving no oversize for the stock to flatten in. The fulcrum 
or lever G, is made of two flat bars of steel, brought to- 
gether at the end and riveted, making a handle. The locking 
lever H, is made in the same manner, only shorter and nar- 
rower, and fits inside the lever G. The roller P is fitted in 
the lower end of H with a substantial pin, and immediately 
above the periphery of the roller is the eccentric pin O, for 
making the final adjustment against the former J good and 
tight when the levers G and H are parallel. 

After the proper adjustment has been made with the 
pin O, the setscrew R in the lever H is tightened to hold it 
in position. The yoke I is a sliding fit on the lever G, and 
is used to hold the levers G and H parallel during the bend- 
ing stroke, after which I is moved up releasing H, which im- 
mediately loosens up all parts for removing and replacing 
stock. 

In operating this machine, the lever G is swung back till 
it rests on the clevis D; the lever H is raised to a per- 
pendicular position (scissor fashion) to G, which gives easy 
access to insert stock. The former J is then placed in a 
perpendicular position resting on the clamp block F, and 
meshed with the former B; the lever H is then brought down 
parallel to G, and the sliding yoke I passed over the end of 
H, when it is ready to make the bend This machine is 
rapid and accurate, and will not mar the finest tubes, and if 
care is taken in the annealing and filling, exact duplicates 
are easily made. 

It will bend 22-gage tubing on a 4-in. radius up to 
1'/,s-in. in diameter, perfectly round and smooth. All tub- 
ing should be thoroughly annealed and filled before attempt- 
ing to bend to any extent. After exhaustive experiments, we 
found that commercial resin was the most satisfactory filler, 
all things being considered, and if not burned in heating, or 
melting out, lasted almost indefinitely. This filler for brass 
and copper work has no superior. Lead may be used with 
satisfactory results, but is expensive. 

M. SOUTHWICK WALTON 


steel 


Los Angeles, Calif. 


os 
oe 


The Flywheel Principle in Machine 
Design 


Your recent editorial this subject calls attention 
very interesting point in machine-tool design. The flywheel, 
I think, is often added to assist various motions without 
any regard to its effect upon shafts and gearing, wher the 
motion is varied, stopped or reversed. Quite recently I had 


on to a 


an interesting experience in this direction with a large 
miller. A rather heavy handwheel was attached for the 
purpose of hand movement of the table. It was arranged to 


operate through a pinion attached to the wheel, this pinion 


engaging with the feed gearing. 


No means being provided for disengaging, the application 


of a simple arrangement allowed me to get a quick-power 
movement to the table; incidentally it caused trouble by 
breaking odd teeth in the gear wheels I was at first in- 


clined to blame the operator, but when some teeth fell from 
the pinion attached to the handwheel, I thought otherwise as 
this pinion’s only duty was to revolve the handwheel. 

I immediately arranged a clutch, so that the wheel could 
be disengaged. This proved a cure for the trouble until the 
operator forgot to withdraw the clutch with the result that 
the clutch teeth broke. A spring clutch was then provided, 
which automatically disengaged when the operator's hand 
was removed from the wheel. We have not had any trouble 
since. 

Another experience with flywheels may also be told. A 
few years ago in a firm of high-speed engine makers the 
practice was to place the barring or flywheel at the outer 
end (opposite the drive) of the crankshafts, when direct 
eoupled to the dynamo, or pumps. Having a varying load, 
trouble was experienced from twisted or broken crank- 
shafts, while sometimes it was the armature or pump shaft 
that gave out. I well remember, the numerous test bars 
cut out of these broken shafts in an effort to fix the blame on 
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the forge, and clear us of the expense of replacing. Ninety- 


five per cent. of the tests were favcrable to the forge and > 


matters became very serious for us until someone suggested 
placing the flywheel on the driving side of the crankshaft. 
This reduced our breakage considerably. 

F. P. TERRY. 
Belfast, Ireland. 
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Table of Sling Strengths 


I was much interested in Geo. Langen Jr.’s article on 
page 656, Vol. 38, as I feel sure that many accidents where 
chains, ropes, or cables have given way were due to a lack of 
knowledge as to the weight of the piece being handled or 
as to the safe carrying capacity of the section sustaining the 
load. 

The table shown was computed to fill a need where loads 


are not regularly weighed, but where the rule obtains that 





chains, ete., must be of as great a capacity as the hoist 
upon which they are used, unless the load is positively 
known to be less than the safe limits given in the table. 
Chain Rope ‘ Cable 
Size Lb Size b. Size ab. 
Inches Inches Inches 
i 280 120 i 400 
is 630 270 Ys 625 
; 1,120 480 } 900 
‘’ 1,750 750 fs 1,225 
: 2,520 1080 1,600 
is 3,430 1470 is 2,025 
} 4,480 1 1920 2,54 
fs 5,670 1 2430 iy 3,025 
} 7,000 1 3000 3,600 
; 10,080 1 3630 i 4,900 
H 13,720 1 4320 1 6,400 
1 17,920 1 5880 1} 8,100 
1} 22,680 2 7680 1} 10,000 
SAFE LOADS OF SLINGS 
The safe loads are not as high as frequently given, as 
they are based on the fact that the exact weight of the 
loads carried is often not known, a condition existing in 
many shops, particularly small ones where some of the 


valuable and modern things in shop equipment necessarily 


have to be dispensed with. 
MARTIN H. BALL. 
Watervliet, N. Y. 
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Making a Grooved Taper Pin 


tapered pin is to bind a 
wire in a hole, the groove must be parallel with the taper 
on the pin in order to bind the wire. This cannot be done 
by turning the taper as suggested on page 664, Vol. 38, as this 
would leave the groove bigger at the large end of the pin, 
and the farther the pin was driven in the hole the less pres- 
sure there would be on the wire. It would be more practical 
to use a straight pin with the groove tapered. 

J. W. 


If the idea of a groove in the 


FREE. 


West Pittsburgh, Penn. 
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The .Design of Drills 


On page 613, Vol. 38, L. A. 
subject of accurate drilling, 
reference to the design of a 


Dumser presents ideas on the 
and offers a suggestion with 
drill to be used either as a fin- 
ishing tool or a reamer drill. As a jig and tool designer, 
the subject to me is an interesting one and I agree with 
your contributor’s remarks to a great extent. 

The two-step drills would answer admirably for multiple- 


spindle machines (provided the holes are not too deep), and 
on such work the extra expense would probably be worth 
while. To my mind, however, the type of drill suggested 


would hardly be suitable, or answer the purpose on mis- 
cellaneous jig work, as implied by the article in question. 
With such a drill, the top of the guide bushing would need to 
be fixed at a distance from the surface of the work equal to 
rather more than the length of the cutter portion of the 
drill, in order to insure guidance at all. Therefore, with 
deep holes, the jig designer would be obliged to arrange the 
guide bushing at such a distance from the point of the drill 


as would render the bushing comparatively useless as a 
guide. 
Again Mr. Dumser has evidently attacked the problem 


with a view to obtaining accurately sized holes, the primary 
source of trouble being the backed-off drill. But surely the 
refinement of backing off might be dispensed with when 
drilling shallow holes, and give way to a fluted drill with 
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plain outer surface. In my case the problem has always 
been that of doing away with faults of the guide sleeves 
and slip bushings as commonly used for reamers, tapping 
drills, ete. In all cases, I spot the hole first with a drill 
fitting the fixed guide bushing, after which the reamer or 
tapping drill follows clear of the guide bushing, thus avoid- 
ing the expense and inconvenience of slip bushings, sleeves, 
etc., and incidentally preserving the cutting edges and pro- 
longing the life of the drill, and that of the guide bushing. 
This method I have found to be sufficiently accurate for 
most work, and if adopted generally on jig work, none except 
the spotting drills (which are made plain and 0.01 to 0.025 
in. larger than the finishing drills) need come into contact 
with the hardened steel bushings. 
W. ALLEN FIELD. 
Manchester, Eng. 
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Jigs for Pin Holes 


On page 365, Vol. 38, you show a “Universal Jig For Pin 
Holes.” The writer evidently made this as complicated and 
elaborate as possible. Where a number of these, of vary- 
ing lengths are to be made, it would pay to make a jig, 
similar to that shown for each size. All that is required is 
a piece of square mild steel of suitable section, machined on 
the bottom edge. Bore the hole A, an easy hand fit for the 
pin, relieved at the end B to allow the chips to be easily re- 
moved. The bushing C is then placed in the position de- 
sired so as to insure the proper center. 
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SECTION XY 


Jias ror Prin Howes 


Along the bore cut two slots D, so that if there is any 
burr after drilling, no difficulty will be experienced in with- 
drawing the pin. By running a large slot E nearly up to the 
bushing, it makes it easier to withdraw or insert the pin 
and allows the bore to be more easily cleaned. It is ex- 
tremely cheap and effective. If there are a large number 
to make, it would possibly pay to make the jig, a two-way 
one, so that while one is being drilled, another can be set up 
ready. 

H. J. THOMPSON. 

Howrah, India. 
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Cordiality to the New Employee 


I read with much interest the letter of E. A. Andrews, 
Jr., page 869, Vol. 38, on this subject. I have found the prac- 
tice there discussed to be somewhat common in the Middle 
West. A feeling of cordiality is further shown to a new em- 
ployee should he find it necessary to gather information from 
other employees in the shop. There seems to be a general de- 
sire to make the life of the newcomer easy. 

I remember an experience I once had in one of the New 
England states. I took a position as foreman with a firm 
of machine-tool builders. When I got the appointment the 
manager did not think it necessary to introduce me to any 
other foreman in the shop. In my position it was necessary 
to seek information from other foremen and some of the 


men of every other department. When approaching a de- 
partment for information it was my duty first to seek the 
foreman, then introduce myself and ask his codéperation in 


my work. A general introduction by the manager would 
have obviated all this and saved the time of everyone con- 
cerned. 
A. TOWLER. 
New York, N. Y. 
- 4 

According to the latest investigations, tungsten has the 
highest melting point of any metal and is about 5400 deg. F. 
This is the reason why it can be used for electric-light fila- 
ments with such success. It does not melt at a bright red 
heat or, in fact at what would be called practically white hot. 
—‘Brass World.” 
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EDITORIALS 


New Practice in Patent Suits 


Our antiquated legal procedure in patent-infringement 
suits has been mentioned and condemned frequently in 
these columns. Thus it is important to state that new 
rules have recently been adopted by the judges of the 
United States Supreme Court, whereby the old practice 
is almost entirely changed. 

Formerly, testimony in patent infringerent suits has 
been laboriously taken in longhand or on a typewriter in 
a lawyer’s office, then printed in book form at consider- 
able expense, and finally turned over to a federal judge 
after a few hours’ argument in court, with the expecta- 
tion that he would study the ponderous record and then 
prepare his decision. This method originated in Eng- 
land, but has been departed from there, though still ad- 
hered to in the United States Courts. For over a year 
the judges of the Supreme Court have been investigating 
the more modern systems of England and some of our 
states, and together with the aid of a committee of prom- 
inent lawyers, have provided the new set of equity rules, 
which are calculated to remove, partly at least, one of 
the most aggravating features of patent suit procedure. 

Briefly stated, these rules provide first for greater expe- 
dition in the preliminary stages of a suit, and for the 
elimination of certain opportunities for delay, as by the 
interposition of demurrers and pleas. They provide that 
a case shall promptly be placed upon a trial calendar, 
and when reached, the entire case shall be tried in open 
court, the witnesses testifying orally in the presence of a 
judge as they do in an ordinary jury trial. The only dif- 
ference is that no jury sits. 

The only exceptions to this procedure are when testi- 
mony is taken under provisions of existing statutes, which 
provide for depositions in certain cases, as when witnesses 
reside more than 100 miles from the place of trial, 
or are about to leave the country, or likely to die, or when 
it becomes necessary to take testimony by commission in 
foreign countries. 

It is expected that these new rules, when in operation 
and understood by judges and the bar, will accomplish 
an important reform in reducing the delays in equity 
suits. They should relieve litigants of a large part of 
the expense heretofore necessary. 

In commenting on these rules, the Committee on Pat- 
ents of the National Association of Manufacturers points 
out that when an action is brought the defendant has 
only 20 days in which to get together his defense and 
file his answer. Thus in the case of a patent infringe- 
ment suit, where it is necessary to make an extensive 
search of prior patents, publications, etc., upon which the 
defense is based, great diligence must be observed by the 
manufacturer in order to prepare his answer during the 
specified time. Lengthening this time beyond the stipu- 
lated twenty days rests merely in the indulgence or dis- 
cretion of the court. Thus if suit is brought, it is im- 
portant that the manufacturer’s attorneys prepare the de- 
fenses at once. 


10,000 Per Cent. Increase in Efficiency 


We have hoped, believed and almost prayed, that the 
day of exaggeration in industrial management has passed. 
For extravagant statements, savoring of the screaming 
headlines of yellow dailies, have done nobody good, and 
have done a worthy cause harm. In the past the shop 
manager has been told that the industrial expert could 
perhaps double or triple his output. This has been 
looked upon as in some cases a possibility, but always as 
an unwise statement. But this is like grape juice to 
opedildock when placed alongside a recent outburst. 

In the discussion of an engineering paper on expensive 
distribution, we find this gem of pyramided efficiencies : 

We may have ten men and ten machines and work for 
only six sets of them. The efficiency of supply will be only 
60 per cent. One of these men wastes one-quarter of his 
time, but works with standard activity the other three-quart- 
ers, giving an efficiency of 75 per cent. The machine may 
have an efficiency of stroke of 80 per cent.; of depth of cut, 
50 per cent.; of feed, 30 per cent.; and of speed, 40 per 
cent., making the efficiency of the machine only 4.8 per 
cent. The combined efficiency of use of men and machines 
will be only 3.6 per cent., and combined efficiency of use 
and supply only 2.16 per cent. The man and machine may 
be 20 per cent. more expensive and both twice as good as 
they ought to be for the job, giving therefore an efficiency of 


assignment, 50 per cent.; efficiency of price, 80 per cent.; 
efficiency of use, 3.6 per cent.; efficiency of supply, 75 per 
cent.; and an end cost efficiency of only 1.08 per cent. This 


particular single operation as to labor charge and equipment 
rate is costing almost 100 times as much as it ought to. 

These statements were made by a management expert. 
The language leads the reader to suppose that they are 
based on fact. We are justified in supposing that the 
expert is in a position to straighten out all of these limp- 
ing efficiencies and bring them up to 100 per cent. or 
even 120 per cent. When this is done he has made a mod- 
est increase of 10,000 per cent. at 100 per cent. efficiency, 
or 12,000 per cent. at 120 per cent. efficiency. Either is 
“going some.” 

Thinking men are simply nauseated by such wild state- 
ment. Anyone with a morsel of common sense must know 
that American industry could not survive if there was an 
opportunity for anything like 10,000 per cent. improve- 
ment. If such a condition existed the other industrial 
nations of the world would have overwhelmed us long ago. 

Such clown jokes from the side lines may some day 
serve the purpose of a modern Cervantes, who will laugh 
our industrial absurdities off the earth. 

es 
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Incendiarism and the Fire Loss 


Shortly after the first of the year, an arson exhibit was 
made in New York City under the auspices of the New 
York City Fire Department. At the same time, a crusade 
of publicity was started in which the daily press helped. 
Further, the fire marshals began to round up large num- 
bers of the incendiary and criminal classes, and a con- 
tinuous procession of firebugs, mixed with a handful of 
adjusters and brokers, has gone from the criminal court 
to Sing Sing. 
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The annual fire loss in the United States is about 
$300,000,000, and this loss is borne by all of the country’s 
producers. The fact that a building is insured does not 
mean that there is no loss when it is burned. The loss 
is utter and complete. The accumulated labor of human 
beings is absolutely destroyed. Insurance merely means 
that instead of the loss being borne by the owner alone, 
it is assessed upon every person in America who pays 
fire insurance premiums; and finally the loss reaches the 
ultimate. producers. 

As a part of the campaign of publicity, the fire com- 
missioner, Joseph Johnson, issued a book entitled “In- 
cendiarism in New York City.” This -shows the enor- 
mous numbers of fires which are set. It is estimated that 
$4,000,000 worth of fire loss each year in New York City 
comes from fires which are purposely started. Firebugs 
are continually active because of the money that they can 
get from insurance companies, As a part of the arson 
exhibit, there were shown insurance policies for the total 
sum of $127,500, issued against property worth exactly 
$3.96. 

Not only are fires set in apartment houses where they 
endanger life and often bring about deaths, but fires are 
a common occurrence in certain industries. Many are 
the direct results of financial and trade conditions. An 
opportune fire that brings ready cash, appeals in a pecul- 
iar form to a merchant embarrassed for funds, who con- 
siders that the most profitable method of disposing of 
obsolete stock is to “collect through an insurance com- 
pany.” Thus fire making in some industries has become 
almost a fine art. In a recent address, Commissioner 
Johnson mentioned these trades as showing an excessive 
percentage of fires whose cause cannot be ascertained: 
Leather goods, cloaks, women’s suits, erabroidery, flowers 
and feathers, millinery, novelties and toys, shirtwaists, 
furs, hats and caps. Here suspicious fires occur repeat- 
edly. Investigation shows that the season has something 
to do with the time of most frequent fires. For instance, 
in the fur trade, most fires occur in the spring of the 
year. This is because trade slacks down in those months 
and the “business men” who deal in furs can then judge 
whether or not they have a chance for turning the corner 
with their stock. In the cloak and suit trades there are 
many incendiary fires during the season of business de- 
pression. The hat and cap trade fires occur between May 
and August. A change of fashion will bring about num- 
erous fires in the millinery trades. A recent example 
was the series of fires which took place after willow 
plumes went out of style. 

To show the result of the crusade in New York City, 
the following figures are quoted from a recent address 
by the fire commissioner. They are almost astounding 
when we stop to realize that the total fire loss has been 
halved during the first four months of this year, com- 
pared with the same period of last year. These figures 
are: 

There were in the first four months of 1912, 5884 fires 
in Greater New York. In the first four months of 1913 
only 4450, or a reduction of 1434. The total fire loss in 
the first four months of 1912 was $4,801,530. In the 
first four months of 1913 this amount was $2,376,298, or 
a decrease of $2,425,232, or 50.5 per cent. 

Fire-prevention measures can only become effective 
through decreasing carelessness, neglect and faulty con- 
struction, on the premises of honest people. This, of it- 
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self, will not affect the criminal element. For them the 
taking out of insurance must be made more difficult, 
and their apprehension and prosecution more speedy 
when arson is committed. At present the charge of crim- 
inal collusion on the part of some insurance companies 
is justified. Thus their acts should be investigated and 
proper state legislation enacted to insure that policies 
will only be issued under proper circumstances and to 
proper persons. 
59 


Designing for Repairs 


Perhaps no one has a better opportunity to study de- 
sign than the repair man, no matter whether it be a ma- 
chine tool, an automobile or a typewriter. When it comes 
to repairing or replacing a broken or worn part of the 
internal anatomy, the ability of the designer becomes evi- 
dent. 

Some machines seem to be built on the pyramid or 
cumulative plan. One part after another seems to be 
added without regard to the difficulty of getting at any 
of them in case of necessity. It often happens that an in- 
significant break or a loose pin or nut causes needless 
expense, because of the tearing down necessary to get to 
it. Worn or broken pieces which cost but a few cents 
often take dollars worth of work to put in place. 

While it is obviously impossible to have every part of 
a machine on the outside so as to be readily accessible, 
a little care and forethought would help in many cases. 
There should be room left for nuts to be turned with a 
suitable wrench, cotters should not be located in inac- 
cessible places, and special wrenches should not be re- 
quired unless absolutely necessary. 

In fact, if the designer will but put himself in the place 
of the repair man, he will be constantly confronted by 
the problem of getting at the various parts for repair or 
replacement. In the same way the method of fastening 
the parts together should be carefully considered from 
the standpoint of getting them apart again after they 
have become worn and perhaps battered in use. 

The experienced designer realizes that while compact- 
ness is a highly desirable feature in many cases, there is 
no machine which does not sometime wear and get out 
of adjustment. And particularly in the case of such ma- 
chines as automobiles, the question of repairs by men 
who do not have a whole machine-shop equipment at 
hand is all important. In fact they must often be made 
on the road where a ratchet wrench is perhaps the best 
equipment that can be expected. In such cases accessi- 
bility is worth its weight in gold, It is such features that 
go to make up the machine which is ultimately success- 
ful, and the various points may be well considered by de- 
signers in different lines of work. 

3 

A new twist has been given to industrial educa- 
tion in a suggestion of Secretary Daniels of the Navy. 
It is to give every enlisted man a chance to learn a trade. 
And why not? When Jack is honorably discharged with 
a trade at his finger ends, as well as the lore and tradi- 
tions of the sea, he ought to be a most useful citizen. 
His training has been for peace as well as war. But why 
stop with Jack? This good thing should be extended to 
his brother Tommy, who enlists for land service, and 
who, perhaps, needs it even more. 
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Bench Lathe and Attachments 


In the illustrations, the latest type of bench lathe de- 
veloped by the Hjorth Lathe & Tool Co., Boston, Mass., 
is shown. 

The first illustration shows the lathe equipped with 
automatic chuck closer and combination screw and lever 
tailstock. The bed is internally ribbed to lend the neces- 
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Fig. 1. 
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Fic. 2. Herapstocx SPINDLE 
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sary stiffness. The headstock spindle, shown in Fig. 2, 
is provided with independent end thrust. The hole 


through the spindle is %4 in. and stock up to % in. 
diameter is able to pass through the draw-in spindle. 

In Fig. 3 the lathe is shown equipped with a turret 
drilling, reaming and tapping attachment, which has a 
spindle stroke of 4 in. A variety of other attachments 
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Turret Drittine, REAMING AND TAPPING 
ATTACHMENT 


Fic. 3. 


for milling, grinding, screw cutting, etc., are made for 


use with this lathe. 
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Universal Turret Lathe 


In this machine, designed for the use of high-speed 
steel, the head is cast solid with the bed, and is provided 
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with friction back gears, giving two speeds for each cone 
step. It will be noted that all gears are inclosed. 

The round-form turret is provided with six tool holes 
fitted with setscrews. It is arranged so that stock up to 
the full diameter of the hole can pass through the tur- 
ret. It is indexed automatically by the backward move- 
ment of the turret slide. The turret locking bolt is 
placed at the front end of. the slide and works in hard- 
ened and ground taper bushings. The turret slide is pro- 
vided with swivel and set-over adjustments. Both lever 
and screw feed are furnished for the longitudinal move- 
ment of the slide, which is graduated for swiveling and 
provided with an adjustable stop. The set-over move- 
ment to the turret is obtained by means of the ball-crank 
handle and micrometer dial screw shown. The stop for 
determining the center position of the turret can be 
shifted so that the turret can pass beyond the center in 
either direction. The chasing attachment 1s arranged 
for chasing straight or taper right- and left-hand threads 
with the same leader and follower. 

The machine illustrated is a recent product of the 
Acme Machine Tool Co., Cincinnati, Ohio, and is made 
in 16- and 18-in. sizes. 
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A Double-Spindle Miller 


The halftone engraving shows a standard miller, hav- 
ing an extra spindle for taking a roughing cut, preced- 
ing the regular machine-spindle cut. Both the roughing 

















A Dovusie-SpinDLeE MILLER 

The 
roughing spindle has a 1-in. vertical adjustment, and is 
driven from a separate countershaft. The standard ad- 
Automatic table feed, 


and finishing cuts are taken at the one clamping. 


justments of the machine are: 
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24 in.; in-and-out adjustment, 7 in.; vertical adjust- 
ment, 19 in.; weight, 1900 Ib. 

This machine is the No. 13 size of plain millers manu- 
factured by the Garvin Machine Co., New York, N. Y. 
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Vertical Cylinder-Boring Machine 


This machine was designed especially for boring and 
reaming cylinders and can be used on cylinders cast sin- 
gly, in pairs or en bloc. The method of boring cylinders 
vertically enables the chips to drop away from the cut, 
permitting a greater feed and speed. 
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VERTICAL CYLINDER-BoRING MACHINE 


A box jig, carrying removable jig plates, holds the cyl- 
inders ; the function of these plates is to guide and sup- 
port the spindles through the medium of suitable hard- 
ened and ground bushings in the jig plates. Bronze bush- 
ings to fit on the spindles, which are slipped into these 
jig-plate bushings after the boring tool has left them, 
further support the spindles while they are boring. 

A worm and worm-gear drive, with final drive through 
double-pitch nickel-steel spur gears, is designed to re- 
duce vibration to a minimum. The driving mechanism 
is entirely inclosed, and runs in oil. The feed is also 
through worm and worm gear, with the final drive 
through spur gears. The pitch line of the feed pinions 
and racks is located exactly under the center of the 
spindles. An accurate knock-off to the power feed is 
provided. Counterweights are also attached to the table 
directly in line with the spindles, and a brake is provided 
to stop the spindles quickly at the end of a cut. 

This type of machine is built in several different styles 
to meet various requirements by the Foote-Burt Co., 
Cleveland, Ohio. 
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A Radial Drilling Machine 


The engraving shows a 6-ft., heavy-duty radial drilling 
machine, built by the Baush Machine Tool Co., Spring- 
field, Mass. 


The trunnions for the arm are provided with roller 


bearings and the weight of the arm is supported 
by a ball thrust bearing. The head is carried on a 
pair of. rollers backed up by heavy springs. The 


gearing in the head is entirely inclosed in an oil- 
tight casing. 

The drive is by a variable-speed motor and two nests 
of back gears, one on each side of the spindle. Six 
gradations of feed are provided through sliding key, be- 
sides slow and quick hand feed. 
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included. Why? Because the German way of training 
and bringing up a boy and disciplining young people is 
quite different at best from our American way. It was 
radically different from what we think this training 
should be, with the German apprentice boy who learned 
his trade during that part of the last century when part 
of the medieval guild laws were still in force and to 
which the apprentice had to submit because the law of 
the land recognized the existence of these ancient laws, 
the last remnant of which was swept away finally, in 
1861.. 

During the early days of the guilds, society was divided 
into 21 classes, with the workingmen classed below the 
citizens who had the privilege of carrying arms. With 
the abolition of the guilds, the workingmen moved up a 
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Wiping Waste in Rope Form 


A wiping waste in rope form is made available in this 
country, through William C. Jones, Ltd., 200 Summer 
St., Boston, Mass. 

This rope form of waste is marketed under the trade 
name of “Boa,” and is claimed to be economical and con- 
venient in use. 
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Woes of a German Apprentice 
By Paut KrevuzPpoIntTNER 


If a healthy American boy, learning his trade in this 
country, could be transported into a German handicrafts 
shop of the first half of the last century, there would have 
been something doing the first day and every day there- 
after. He would have held an indignation meeting every 
hour in the day and every day in the week, Sundays 





peg in the social scale, assuming equal rank with the 
“citizen” and henceforth were officially recognized as 
Herr so and so, while previously they were officially rec- 
ognized by their trade only. Thus, if the workingman 
received a summons or other notice from the court, etc., 
he was addressed as, “the Carpenter Carl Wagner,” 
whereas, after the passage of this law he was considered 
the legal equal of his employer and addressed as “Herr 
Carl Wagner.” 
this a dangerous innovation. 
stratification, the apprentice stood very low in the social 
scale; he had no rights but those which the guild accorded 


Many conservative citizens considered 
On account of this social 


him. 

The usual banterings and sending on fools errands 
were the least of the trials and tribulations of a German 
cub of 70 and more years ago. Tramping all day long, 
from one shop to the other, in order to borrow the imag- 
inary “clamp” book, or the 
“pretzel” template, was no joke for the boy, though it 
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the “golden” trowel. or 
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might have been for the master and his men. During his 
apprenticeship, the boy was not allowed to attend public 
amusem.2nts, and the master, with whom he boarded, 
could curse him and beat him as much as he liked, as 
long as no blood flowed, if he was so disposed and the 
boy had no redress, because it was legal. If the boy ran 
away he would not get far, because no one could travel 
without a pass-book and no one could lodge or keep as a 
guest anyone anywhere without notifying the authorities 
within 24 hr. Thus the police would locate the boy and 
hring him back to the master. 


DoInNG UNTO OTHERS 


While the journeymen did not possess the legal right 
to illtreat the boy, they would do it anyway, just for 
the pleasure of doing unto others as they had been done 
by, and the cub would swear a solemn oath to do like- 
wise when his time and chance came. It might happen 
that one man pulled the boy’s ear on one side and another 
pulled his hair on the other side, so as to keep the proper 
balance. If the boy complained to his parents he would 
likely be told: “Be patient, time will pass, and, you know 
the Devil has said himself that he would be anything but 
an apprentice. You have to stand it anyway.” Of course, 
as there were good and mean slaveholders in the South, so 
there were good and mean masters among the German 
craftsmen. As a rule, they were not meanly disposed 
and treated their apprentices fairly well, though the food 
might be poor, the sleeping quarters cold in the winter 
and hot in the summer (as a rule they slept in the 
garret), and the work hard, 13 to 14 hr. a day. 

Locksmiths (machinists), blacksmiths, carpenters and 
outdoor workers commenced at 5 a.m. in the summer and 
6 a.m. in the winter, and the cub had to get up and have 
the shop warm by the time his tormentors would arrive. 
If it were not warm, well, then some part of his’ body 
would be warm before long. Poor devil! Nail makers 
had the worst hours for work, from 3 a.m. to 4 p.m. in 
the summer and from 4 a.m. to 4 p.m. in the winter. 

PERSONAL EXPERIENCE 

As an illustration of how mean a master could act, if he 
were so inclined and yet be within his rights, let me relate 
my own experience. There were ranks, high and low, 
within the trades as there were social classes outside, and 
| was apprenticed to a trade officially designated as “ar- 
tistic” and socially as aristocratic; in fact it occupied 
the highest rank in guild lore and the workingmen even 
were allowed to carry side arms. The hours of work 
were only ten and the apprentices did not board with 
the master, received no pay and had to learn a year longer 
than with any other trade. 

One day I spoiled some material, worth 20c., where- 
upon the master, who was a very stingy man, got into a 
rage, pulled my ear so the blood flowed and knocked me 
down with his fist, so that I lay unconscious for a while. 
Being an orphan, my guardian sued the master. At the 
hearing the judge tapped me on the shoulder and said: 
“Well, well; boys need a good whipping once in a while.” 
That was the extent of my legal satisfaction. The law 
of the land did not protect an apprentice in those days 
and he had to serve out his time. However, the guild 
took up the matter, stopping the abuse, and thereafter 
no apprentice in that shop received another stroke, al- 
though daily lickings were the previous order. 
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THe Reason For Itt TREATMENT 


Now let us look into the reason why such treatment 
was possible. During the Middle Ages every German city 
was a political unit, governed jointly by the craft guilds 
and the merchant guilds. The integrity, the welfare, the 
credit of the city depended upon the integrity, the char- 
acter, the intelligence and skill of its citizens. To attain 
and to maintain this standard of integrity and efficiency 
required severe disciplineand rigorouscontrol. Theappren- 
tices were to be the skilled mechanics to insure material 
prosperity and to be the defenders of the peace and honor 
of the city. Hence becoming an apprentice was a solemn 
act, performed in the presence of the whole guild and in 
the presence of the parents who gave away their child 
into the keeping of the master in a similar sense and 
manner to that in which a father gives his daughter into 
the keeping of her husband. 

From that moment the master assumed control over the 
mental, moral and physical welfare of the boy and he 
was responsible to the guild and not to the parents for 
the welfare of the boy. These were rights ceded to the 
guild by the city, and the guild was the city and the city 
was the guild. When later the cities lost their indepen- 
dence and were merged into the more modern state, the 
state assumed the political and financial control of the 
cities, but left to’ the guilds the old privilege to regulate 
their own domestic affairs. Moreover, the government 
wished the guilds to retain those ancient rights as a 
means for training boys in the handicrafts, and for that 
reason, the judge, not wishing to interfere with these 
rights, the guilds being very jealous of their prerogatives, 
kept his hands off. The laws of 1861 and 1865, however, 
swept away these ancient privileges. 

To the present-day American, such laws and customs 
may seem incomprehensible, -yet we must not forget that 
life and people were coarse, violent, lawless, at the time 
these laws and rights were established and their exercise 
was in conformity with the sentiment of the time. Grow- 
ing sentiment modified the practice materially in time, 
but in the hands of a brutal, mean man the law was as 
severe as ever. Ignoring the abusive part of this training, 
may not this severity have prepared the German indus- 
trial population for the severity of modern competitive 
conditions, helping them to success in the industrial 
struggle ? 
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An Old Boring Mill 
By EruHan VIALL 

There is an interesting old boring mill in constant use 
in Stedman’s Foundry & Machine Works, Aurora, Ind., 
which was made by an Indianapolis firm about 1850. A 
view of this machine is shown in the engraving, and the 
harp-like supports for the housings, though somewhat 
hidden in this illustration, add quite an artistic effect. 
For over 45 years one man, J. D. Dean, has run this 
mill, and from the looks both are good for a number of 
vears yet. Several features of the mill are the same as 
have been exploited as new within the last few years, 
one being a friction lock on the feed gears. 

The hollow housings are 6 ft. high and 10 ft. 6 in. 
apart, and screws run down inside them for raising or 
lowering the crossrail. .These screws are operated from 
either side by means of the handwheels A and B, on a 
cross-shaft (, which is connected to the screws by bevel 





July 3, 1913 


gears in the usual way. The table is 5 ft. in diameter 
and is driven either direct or by means of a gear, plainly 
shown at DY, and a pinion at the back. The spiral on 
direct drive is from 6 to 30 r.p.m., obtained from a seven- 
step cone underneath. The height from the top of the 
table to the crossrail at its highest position is 2 ft. 11 in. 

The feeding mechanism is driven from below by means 
of the bevel-gear driven shaft £, which is hexagon in 
shape and carries the worm F. This sliding worm 
meshes with the worm gear G, and chains of gears con- 
nect this with the crossfeed screw in the rail and also 
with the screw used to raise or lower the tool block. The 
gears G and H have friction locks or clutches, so that 
the feeds are easily thrown out or in. When the friction 
clutch is thrown out, the saddle and tool block are easily 
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moved along by turning the handwheel J, which is on the 
same shaft as the worm gear G, a gear J on the opposite 
end meshing with a gear on the crossfeed screw. 
Another gear K is on the same shaft with the worm 
gear and handwheel, and meshes with the gear H, and 
through it drives the gears Z and M and the hexagon 
shaft VN. A worm slides on this hexagon shaft and drives 
a worm gear in the saddle and from it to a small worm 
An 
idler worm gear, opposite the one that operates the screw, 
forms a sort of split nut. This ingenious arrangement 
allows the use of either vertical power feed, or feed from 
the handwheel O. The machine apparently runs with re- 
markable ease and the workmanship is of the highest 
type in every particular. 


gear on one side of the tool-block elevating screw. 
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Industrial Management* 


BY JAMES MAPES DODGE? 


scientific management dates from before 
the time when Dr. Frederick W. Taylor published his 
making paper on “The Art of Management,” ten 
ago. Having enjoyed the intimate friendship of this gentle- 
man, and being in close touch with his work, I watched with 
great interest the introduction of the Taylor System in 
Philadelphia plant, which was done at the same time that the 
system was introduced in the works of the Taylor Manu- 
facturing Co., Philadelphia. These two plants were the first 
to adopt the Taylor System in its entirety, and in both it was 
successfully introduced, and now been working for a 


My experience in 
epoch- 


some years 


our 


has 
number of years. 
Scientific management, in 


its presentation to the world, of 


necessity was exploited as a codification of the best known 
details having to do with the industrial worker in the shop 
primarily, and his correlated workers in the office secondar 


accomplishing what has been admirably designated 
as “the transference of skill.” 

No more fitting opportunity than the 
sibly be afforded to present this view of the subject, which is 
that scientific management in its highest development has 
to do with the plant or industry in its entirety, increasing 
the earning power without the 
gross profit which goes to earner as 
and to the proprietor as net 


ily, and 


present could 


pos- 


disturbing percentage of the 
the wage 


profit, and 


compensation 


increasing the mone- 


tary return to each without any change in these percentages, 
or without either party benefiting to the detriment of the 
other. , 

If an establishment is conducted both in its manufactur- 
ing and executive departments in an unscientific manner, it 
is obvious that its net profits are not so great as they would 
be if the management was under the highest type of scien- 
tific direction and control In other words, there is an aug- 
mentation of profit through proper management of the es 
tablishment as a whole, and it goes without saying that this 
condition calls for cojperation in the highest degree between 
all those connected with the plant This codperation will re- 
sult in increasing the profits, and, therefore, the concern will 
have to its credit more money than it otherwise would, and 
it is from the division of this extra profit that the owners 
and operatives can rightfully obtain reward for their joint 
effort and general betterment 

Cotperation the Foundation 

The very foundation of scientifiC management is increas- 

ing prosperity by intelligent codéperation It is known t 


all that industrial unrest comes from the lack of agre« 

ment as to what shall be the division of the earnings of ar 
establishment. Bad management and exploitation of an in- 
dustry hold down the profit, and if at the same time the 
workers feel that they are doing their best and should - 
ceive more wages, we have a condition leading to mutual 
mistrust and consequently industrial disagreement, the esult 


of which we all know only too well 

If, on the other hand, t management of an establish- 
ment is all that can be desired in the matter of its account- 
ing, selling and advertising, and other departments, and the 


shop is behind either because of obsolete machinery o1 
efficient, untrained and dissatisfied operatives, the sam: 
sults may be looked fo! If, however, the fact is recognized 
that neither employer nor employee is alone to be benefited 
by the introduction of scientifiC management, but that it is 
essentially and necessarily a matter of mutual good, enlight- 
enment and codperation, it puts a new phase on the matter 
In its essence, scientifiC management involves a complete 
mental revolution on the part of the working man engaged 
in any particular establishment o1 industry—a complete 


part of these men as to their duties 


their fellow 


revolution on the 
their work, toward 


mental 


toward men,and toward their 


employers. And it involves an equally complete mental revolu- 
tion on the part of those on the management's sid the 
foreman, the superintendent, the owner of the business, th 


board of directors—a complete« mental revolution on thei 
part as to their duties toward their fellow workers in t! 
management, toward their workmen, and toward all of 


their daily problems. 

If the employer feels that scientifiC management is 
which he makes his workmen exert themselves 
much harder, and entirely to 
abandon all consideration of 


merely 


gain, he had 
stick to 


his 
the 


very own 


better subject and 
*Presented at the joint meeting of the German and Amer- 


ican Mechanical Engineering Societies in Leipsig, Germany 
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his present methods, or else go out of business. If on the 
other hand, the workingman feels that scientific management 
is simply an ingenious scheme to exhaust him physically. 
and permit all his other conditions to remain as they are, he, 
too, is in an unfortunate intellectual state. It is necessary 
for both of these interested groups to realize that they must 
change their view and earnestly desire to assist each other. 

If the employer will recognize that each of the names on 
his payroll represents a human manufacturing unit, entitled 
to a fair and living return on its physical and mental in- 
vestment and in addition thereto a reasonable profit to 
cover other things besides food, clothing and shelter, a proper 
frame of mind will be established mutually to give that 
which is most desired—the highest reasonable and proper 
recompense for effort and investment. 

If this mental attitude can be made permanent in both 
the employer and employee, and each recognizes the ne- 
sessity of increasing the output in order to increase the net 
gains, then scientific management comes into its own and 
the greatest good that it is possible for it to bestow can be 
given to all, and the artificial barrier between the employer 
and employee is removed for all time. 


Employer and Employee Learn from Each Other 


The employer must understand that the fact of his 
outranking the employee does not necessarily mean that he 
possesses all of the necessary knowledge and experience 
needed in directing him properly. In other words, he must 
not think that because he is in a commanding position there 
is nothing for him to learn. On the other hand, the employee 
must change his mental attitude and realize that the title of 
workingman, machinist, pattern maker, or whatever it may 
be, does not give him a universal knowledge of his trade, 
but that the employer may have useful knowledge to impart 
to him, 

In turn the employer may acquire useful and desirable 
information from the workingman. Scientific management is 
the clearing house standing between them, the principal 
work of which is to make this demonstration so clear that 
both sides will appreciate it and understand it. After this is 
accomplished, nothing is left but the arranging of the me- 
chanical and clerical details, which can be readily and sat- 
isfactorily done. 

What then should be the attitude of both sides? The em- 
ployer should pay as high wages as is properly possible and 
should make the employee physically comfortable, giving 
him sanitary surroundings, which are the first requisite to 
physical and, therefore, to mental comfort. He should next 
provide him with every proper facility for performing his 
work, as the soldier is provided with proper clothing, equip- 
ment and firearms, without which it would be ridiculous and 
unjust and, if avoidable, really criminal for the commanding 
officer to make demands upon him. 


Confidence of Employee the Foundation on which to Build 
Permanent Success 


For instance in a shop, bad water and light, insufficient 
ventilation, lack of proper heat, bad tools, etc., all conspire 
to render it impossible for the workman to dv himself or 
his employer justice. Nevertheless, in many cases every- 
thing is demanded and facilities are woefully lacking, mak- 
ing it impossible for the employee to respond satisfactorily. 

Now if scientifically attempted, and with the proper sym- 
pathetic regard, it soon becomes apparent to the workingman 
that the information given him, with a view to aiding him in 
the performance of his work, is correct and in advance 
possibly of-what he has known before. This is an important 
step, inspiring confidence. Then if the tools are properly se- 
lected, and supplied him, his environment made comfortable, 
and his whole endeavor surrounded by rational aid, this 
feeling of confidence and regard for his employer becomes a 
fixture in his mind and being. If, while this is going on, 
honest effort is made by the employee to perform his work, 
the employer is impressed with respect for the workman, 
and this respect and a growing confidence in him give the 
employer and the employee a better understanding and a 
high appreciation of their mutual values in the success of 
the establishment. 

After these conditions are brought about, all else is easy, 
and simply calls for an expenditure of time, patience and 
a desire to aid and assist. The details of scientific manage- 
ment so far as methods of time-keeping, pay, time-study, 
and all that goes with it, have been ably presented. It is 
sufficient to say that none of these details is absolutely es- 
sential. All may be modified, provided that in making the 
modification positive conflict with other details is not de- 
veloped. All must be done with a broad understanding 
and with the spirit of absolute faith in the outcome, and 
confidence in the triumph of truth over error. 
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NEW PUBLICATIONS 





SAFETY METHODS FOR PREVENTING OCCUPATIONAL 
AND OTHER ACCIDENTS AND DISEASE. a 4 William 
H. Tolman, Ph. D., and Leonard B. Kendall. our hun- 
dred and twenty-two 5%x8%-in. pages. Illustrated. 
Harper & Bros., New York, N. Y. Price, $3, net. 


The first named author is well known as the director of 
the American Museum of Safety, and has had exceptional 
opportunities for gathering the material which goes to make 
up the book. This includes sections on general conditions, 
danger zones, industrial hygiene, and social welfare, these 
being subdivided into different chapters, each dealing with a 
specific phase of the question. 

It takes into account the social and economic loss of over 
$250,000,000 every year through industrial accidents, at least 
half of which are clearly preventable in the opinion of those 
who have given the matter careful study. It also shows that 
the average compensation payments in the comparatively few 
cases where payment is made, is $400, of which the plain- 
tiff’s lawyer usually receives half. : 

The book takes up the philosophy of safety, and shows 
the factors which are too often neglected. It deals quite 
extensively with the working place, no matter what kind of 
a shop or institution this may be. Then there are special 
chapters on cutting and grinding tools, illumination, fire 
protection and prevention, transportation and safety com- 
mittees., 

It next considers in detail the iron and steel industry, 
mines and mining, electricity and electrical accidents, genera] 
aids to safety, and the organized effort which is being made 
by employers. Under the heading “Industrial Hygiene” is 
shown how committees on sanitation are at work, the effects 
of industrial poison, and the way in which they may be min- 
imized or prevented. It also goes into the chemical industries 
and into shop sanitation. 

Industrial education, the meeting or getting together with 
the public, the training of future workers, the fact that there 
is something more than mere wages in the whole proposition, 
and the effect of the time outside of the shop, are all care- 
fully considered. The effort of the Museum of Safety along 
this line is also figured in the last chapter. 

The volume is fully illustrated both from photographs 
and with interesting sketches showing what is being done in 
various parts of the world to conserve the most important 
factor in production, the man or woman doing the work. It 
is impossible to go into elaborate detail, and we can only 
suggest that a copy of this book should be in every industrial 
establishment and be consulted by all, from the president 
down to the newest apprentice. 





PERSONALS 





F. J. Ford, president of the Ford Chain Block Co., Phila- 
delphia, Penn., sailed for an European trip on June 14. 

Oliver W. Hull, formerly associated with the Hitchcock 
Publications, in Chicago, has joined the Chamberlain Co., De- 
troit, Mich. 

Frank B. Gilbreth, of motion-study fame, announces a four 
weeks’ summer course in scientific management, beginning 
Aug. 4. The headquarters are at 256 Meeting St., Providence, 
R. I. 

G. W. Lillie, until recently assistant superintendent of the 
Oregon Short Line, has been appointed assistant mechanical 
engineer of the Rock Island Lines, with headquarters in Sil- 
vis, Il. 


H. J. Macintire, until recently instructor in mechanical 
engineering at the Carnegie Technical Schools, Pittsburgh, 
Penn., has accepted the appointment as assistant professor, 
mechanical engineering, University of Washington, Seattle, 
Wash. 

K. B. MacDonald, who for the past two years has been 
factory manager of the Russell Motor Car Co., Ltd., at West 
Toronto, Canada, has severed this connection. 


John Calder, who was for many years works manager of 
the Remington Typewriter plant in Ilion, N. Y., and more 
recently became associated with the automobile industry as 
assistant to the president of the Cadillac Motor Car Co., has 
been elected president of the International Motor Co., suc- 
ceeding C. P. Coleman, resigned. F. R. Phillips, who has 
been general manager of the Saurer and Mach machine truck 
factories, has been appointed assistant to the president. 
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The Machining of the Parker Gun Barrel 


By EruHan VIALL 


SYNOPSIS—Details of the principal machining oper- 
ations on gun barrels. A special cam-operated shaving 
machine. Milling the tubes. Milling and gaging the 
lugs. Crosscutting lugs and channeling ribs. Letting in 
extractor heads. An indexing drilling machine. An 
unusual combination machine. Matting the top ribs. 
3 

When the average price of a cdouble-barrel shotgun, 
manufactured by a firm ranges around $250, one natur- 
ally expects to find careful and accurate work on every 
part. The cheapest of the hammerless guns made by 
Parker Bros., Meriden, Conn., costs $37.50, and the 
prices range from this up to $500. Naturally the greater 
care and skill are put into the higher-priced guns, yet 
the material and workmanship on any model are suchas 
to uphold the reputation of the firm in every respect. 

The best forged steel is used in the barrels, which are 
imported in the rough, and rebored, reamed and other- 
wice finished, after being received. Ig,order to make sure 
that no barrel will be used in whieh«the walls are too 
thin, a special, long-framed micrometer, with electrical 
contact, is used to measure the thickness, tests having 
determined the minimum, thickness to allow for the maxg 
imum loads put-up by any cartridge company. Freak 
loads, developing enormous pressures of unknown force, 


the factory and a part must be exactly right and show 
no flaws of any kind before it is passed on. The final 
inspection comes after the gun has been all assembled and 
tested for target, when it is gone over by men of long 
experience, who carefully scrutinize and measure every 
part to see that it meets the specifications for that partic- 
ular model or special order. 
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Fig. 1. 


of course, cannot be successfully guarded against in al! 
cases by any company, yet a considerable margin of 
safety is given to the barrels of all models, and no guess- 
work is allowed to enter into the calculations. 

As an instance of the normal excess strength in a bar- 
rel, the minimum thickness allowed in a certain gage of 
barrel was 0.099 in. One barrel was thrown out by the 
inspector as being thinner than this. The barrel was 
taken to the testing room and standard loads fired in it, 
a spot on one side, at the point of greatest pressure, being 
filed a little thinner each time. This spot was filed until 
it was only 0.012 in. thick, before it bulged from the 
force of the explosion. 

The greatest care is exercised in every department of 


Turee Mopets or Parker Guys 


Since the factory is one of the oldest shotgun factories 
in the United States, it follows that a large part of the 
machines and fixtures in use have been built in the shop, 
and have an individuality of their own. The stamp of 
the personality of the former superintendent, father of 
the present one, is in evidence everywhere. To the latter, 
W. A. King, I am indebted for the material for this and 
other articles descriptive of the shop practice. 

In the present article, only the principal steps in the 
machining of gun barrels will be described, and nw at- 
tempt will be made to adhere to the exact sequence of 
operations. To give a clear idea of the type of guns 
manufactured, three models are shown in Fig. 1, the 
upper one being a $37.50 gun, the middle one a $160 gun, 
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and the lower a $500 gun. The beautiful Circassian wal- 
nut stock and hand-engraved metal parts of the latter 
cannot be shown in an ordinary halftone. 


Turnine Gun BARRELS 


The reboring and reaming of the barrels, or tubes as 
they are called, will not be described here, as the opera- 
tions and machines are exactly the same as have been de- 
scribed several times in our columns. The turning of 
the outside of the tube from the muzzle to the heavy end 
of the breech, where the cross-section ceases to be round, 


is done in a lathe fitted as shown in Fig. 2. 
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on quick-acting centers at A and B. These centers are 
held in, or adjusted by means of the small crank-screws 
C held in the swinging yokes D, which can be dropped 
down by loosening the adjusting screws, allowing the 
centers to be drawn back by means of the pins £ sliding 
in slots in the tops ef the brackets. The breech ends of 
the tubes fit over center plugs, tapered just enough to 
fit tight and drive the tubes as they are revolved while 
being shaved. 

An eccentric roll F, properly grooved for the tubes, is 
used to steady them from underneath, close to the cut, 
and prevent chatter from possible spring of the tubes. 

















Fie. 3. Draw-Cur SHAPER FOR SHAVING ENDS 














Fie. 5. Sporting Tuspes ror CENTER DISTANCE 


The barrel is not the same size from muzzle to breech, 
but tapers, the taper being more pronounced near the 
breech, where the greater explosive strain comes. This 
taper is obtained by means of the profile guide A, which 
governs the position of the follower rest and cutting 
tool, as they are fed along, runners in contact with the 
top of the guide causing them to move out the desired 
amount as the carriage feeds toward the lathe head. A 
stop B is set to stop the lathe at the end of the cut. 

The taper ends of the tubes, which cannot be turned 
in the lathe, are draw-shaped or shaved, two at a time, in 
the machine shown in Fig. 3; the reason for the draw- 
cut being that the muzzles or thin ends will not stand 
the thrust of a cut. The muzzles of the tubes are located 


Fic. 6. Mitiuine Out tHE Lue Seat 


The two tools G are carried in clapper boxes, similar to 
those on a regular shaper, except that they are reversed, 
the cutting being done on the draw stroke. As the tools 
travel, the tubes are revolved by means of worms on a 
cross-shaft, which mesh with worm gears on the work 
spindles, the rotary movement, of course, only occurring 
on the reverse stroke. 

The movements necessary to give the sloping cut are 
obtained by carrying the clapper boxes in a sliding head 
A, Fig. 4, which is operated by means of the lever B, 
carrying a roller C on the outer end. This roller rides 
on a cam D, to which it is securely held by means of the 
weights Z. The cam D may be adjusted to various angles 
by means of the handwheel F, which moves the worm 
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G and the segment H. The cam and adjusting mechan- 
ism is all carried on a bracket, which may be moved 
along the side of the shaper column by loosening the 
screws J and turning the stop-screws J. 

The rotary motion of the work spindles, as before 
stated, is obtained by means of worm gears on the spin- 
dies, and worms on a cross-shaft. This cross-shaft has 
a ratchet wheel K on the end, which is operated by the 


























Fig. 8. Setrrinc Gace anp Turust Doe 


dog L. The dog is worked by the reverse or outward 
stroke of the ram, the stop M of which strikes the lever 
N and moves the connecting-rods O and P. The rod 
P is hinged at #, and has a hook at the other end where 
it catches the upright lever on the ratchet dog. 

The worm gear on the spindle nearest this connecting- 
rod has a stop on it, so that as it revolves, the stop throws 
up the rod and disengages it from the dog lever, stopping 
the rotary feed at the proper point, as the breech is not 
shaved all around, a ridge being left on one side for the 
purpose of forming the lug seat, which will be described 
later. 


SpotTine TUBES 


The first milling operation on a tube consists in spot- 
ting or milling a flat on the thick part of the breech, 
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where the pairs of tubes are placed together. This spot 
or flat must be milled at the correct angle and at just 
the right distance from the center of the barrel, to space 
the pair of barrels as they should be. 

The spotting is done on two tubes at once, as shown in 
Fig. 5. The breech of each tube is slipped over a plug 
center at A, a formed stop close to the center, locating 
the ridge on the breech so as to bring it into correct re- 
lation to the spot to be milled. Properly spaced centers 
in an adjustable block at B line up the muzzles. Various 
sizes of tubes require different center distances for the 
surfaces of the spots. This distance is obtained by means 
of the indexing crank C, which operates an eccentric 
under the work head, locks at D and £ holding every- 
thing solid when once set. Numbered holes in the index 
plate F indicate the crank setting for different sizes of 
tubes. 


Minune Lua Seat ann Lve 


The tubes are next milled for the lug seat, as shown 
in Fig. 6, two tubes being set into the fixture and clamped 
with the milled spots in contact. This holds the tubes 
together in the position they will be when in the finished 
gun. The clamping jaws that hold the tubes together 
are on right-and-left-hand screws, so as to be self-cen- 
tering. An eccentric-operated support, operated by the 
knurled disk A, steadies the tubes from underneath and 
just in front of the cut. The holding fixture is pivoted 
at B, and an elevating screw is placed at C to change 


Fie. 9. Gace In Settrine Posirion 


the angle of the cut to suit the work in hand, a locking 
clamp being placed at D. 

The tubes, after being milled for the lug seat, are 
taken in pairs, the lugs brazed on and the top and bottom 
ribs soldered in place. The sides of the lug are milled 
so as to make the lug 0.398 in. thick, and the bottoms of 
the barrels are milled flat for a distance equal to the 
length of the lug, as shown in Fig. 7. 

The breech ends of the barrels are held on plug centers 
in the block A, and the muzzle ends in the clamping de- 
vice shown at B. The jaws of this device are fitted onto 
a right-and-left-hand screw, so that they automatically 
center the barrels. An elevating screw, operated by a 
small handwheel underneath, affords means of adjusting 
the horizontal cuts in correct relation to the center lines 
of the barrels. 
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The thrust of the cutters is taken by means of a special 
bracket C and dog D, shown more clearly in Fig. 8. In 
this engraving the dog is plainly shown braced against 
the end of the lug at A. The thumb-screw B is used to 
adjust a small steady-clamping block to the small lug on 
the rib between the barrels. 

Before being milled, the barrels are set to the correct 
angle for the center distances of the horizontal cuts, by 
means of the elevating screw previously referred to, 
and the indicating gage C, which is shown in gaging 
position in Fig. 9. The contact piece of this gage is a 
saddle A, which rests on the barrels just in front of the 
The arm carrying this saddle is hinged at B, and 
This hook presses 


lug. 


has a branch C with a hook on it at D. 
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The thumb-screw C presses the milled surfaces firmly 
in contact with the hardened blocks. The slides D are 
then pressed in till they contact with the end of the small 
plugs in the barrels. The center positions are now read 
by means of the pointers at #7 and /. Different positions 
of the pointers indicate the readings for various-sized 
barrels, but the limit of variation allowed in any case is 
very small. The snap gage shown at @ is used to gage 
the thickness of the lug after milling. 

The next operation on the barrels is to crosseut the 
lugs, using the milled surfaces and butt ends of the bar- 
rels to locate by, as shown in Fig. 12. In the fixture 
shown, the barrels are slipped into place from the front 
and butted against a stop at the back. The milled sur- 
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Fig. 13. Mittine Enps or BARRELS 

against the end of the pointer and the position is read 
on the graduations at Z. The entire gage is carried on 
a post F, and may be adjusted vertically by loosening 
the two binding screws G, and turning the threaded col- 
lar 47. This collar is locked bv the setscrew /. 


AN INSPECTING GAGE 


The thickness of the lug is, of course, tested with a 
snap gage before removal from the miller, but in order 
to test the center distances of the milled surfaces, the 
inspecting gage, shown in Fig. Two care- 

i A are inserted in the butt ends of the 


fully ground piugs 
barrels with the small end outward. The barrels are then 


10, is used. 


placed in the gage with the lug in the slot B, as shown in 
Fig. 11. 
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FJAGE IN USE 


Fig. 12. CrosscuTrine THE LuG 
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Fig. 14. CHANNELING THE Top Rip 

faces are then pressed against the underside of the top 
plates by means of the taper wedge A. The gang of mills 
is then run across, making a cut like that shown at B. 
Using the milled surfaces and the crosscut to locate by, 
the butt ends of the barrels are milled off as shown in 
Fig. 13. 


CHANNELING Top Rtps 


Top ribs are channel milled in the fixture shown in 
Fig. 14. The barrels are located at the breech by the 
milled lug, which also takes the pull of the cutter, as the 
rib is milled from the breech toward the muzzle, the work 
being less likely to buckle or be injured in this way. The 
muzzle is located between self-centering jaws at A, an ad- 
justing screw being provided under the muzzle at B to 
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level with. The supports C, under the bottom rib, are 
eccentric-adjusted by means of the handles D. 

A special two-spindle machine, shown in Fig. 15, is 
used to drill out the hole between the butt ends of the 
barrels for letting in the head of the shell extractor. 
One spindle carries a roughing and the other a finishing 
drill, gun drills being used in both cases. The barrels 
are located in a jig A, carrying a guide bushing at B. 
This jig is made to slide in between the guides (, 
which, together with back stops, locate the jig under the 
drills. The jig is first set under the roughing drill, and 
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then when the hole has been roughed out, the jig is 
placed between the next set of guides under the finisher. 
The work is raised to the drills, the table being worked by 
means of the rack D and the pinion EF, operated by both 
the hand lever F and the foot lever G. Stops for the re- 
spective drills are shown at H and J, these stops butting 
onto the top of the jig plate. 

The hole for the extractor pin is drilled and reamed 
in the machine shown in Fig. 16. The method of hold- 
ing the barrels is plainly indicated. The drill A is 
used to start or spot the hole, and B drills it to the full 
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Fie. 16. INpexr~na Dritter ror Extractor Pix Hote 
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DRILLING AND PUNCHING 
MACHINE 


Fig. 17. MILLING, 


Fig. 18. 
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depth. The hole is then reamed to size with C. To bring 
the work under the three spindles in turn, the holding 
fixture is mounted on the column so as to turn readily 
when free. Three index notches are placed at D, FE and 
F, into which the latch G@ fits. This latch is operated by 
the handle H, so that the work holder is easily swung 
around, the notches accurately locating it under the re- 
spective spindles. The work is fed up to the tools by 
means of the capstan J, through a pinion, and a rack on 
the slide J. 


A CoMBINATION MACHINE 


The machine shown in Fig. 17 is used for milling, 
drilling and punching, or broaching, as it is sometimes 
erroneously called. The milling operation consists of cut- 
ting a seat in the end of the lug for the bolt-plate bear- 
ing, as shown at A. Ordinarily the lug is simply milled 
for the catch bolt, but in Parker guns, a small hardened 
plate, called the bolt plate, is inserted to take the wear. 
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The setting of the carriage, so as to bring the work 
correctly in front of the drills or punch, is obtained by 
means of the space bar KX, which is notched to correspond 
to the desired positions, a pin in the bracket L acting as 
a stop. 


MATTING 


The matting of the top ribs on these gun barrels con- 
sists of rows of parallel wavy lines, cut lengthwise of the 
rib. This is done in the automatic machine shown in 
Fig. 19, which will matt either hollow or flat-top ribs. 

The working mechanism will be better understood by 
referring to Fig. 20, in which a channeled top rib is 
shown being matted. The barrels are held in a sort of 
cradle which is trunnioned at each end, so that it can be 
given the proper radial movement to enable the single- 
point tool to reach the entire channel of the rib. As soon 
as one wavy line has been cut the entire length of the rib, 
the carriage runs back and the barrels are rocked over the 

















Fie. 19. Tor Rip Matring MACHINE 


This bolt plate has a small tenon on it, of oval cross- 
section, to hold it in place, and the hole for this tenon is 
drilled and punched to shape at B. 

Two drilling spindles are used, one for a spotting drill 
and the other for a regular drill, both spindles being 
operated by the lever C. The tenon slot is vertical with 
the barrels in shooting position, so two positions of each 
drill are necessary. These are obtained by turning the 
small lever D which moves the carriage up or down. 
Traverse movement of the carriage, needed to bring the 
work in front of the different spindles, is obtained by 
turning the crank lever £. 

A clearer idea of this part of the machine will be ob- 
tained from Fig. 18. In this engraving, the two drill 
spindles are shown at A and B, and the feed at C. This 
lever is connected to the spindles by the rod D and the 
yoke #. Both spindles are run by the belt F, which 
passes under them. After the holes have been drilled, 
the work is shifted so as to bring the drilled holes in 
front of the punch G, and then the lever H is pulled, 
finishing the hole to shape and size. The cross-hole 


through which the small pin is run which locks the tenon 
in place, is drilled with a drill carried in the spindle J, 
fed in by the lever J. 


VIEW OF THE WORKING MECHANISM 


Fig. 20. 


space of one line, by means of the indexing segment A. 
Another line is then cut, and so on. 

The reciprocating motion given the tool to produce the 
wavy lines as the work feeds under it, is obtained from 
the cam wheel B, which is cut something like a gear with 
rounded teeth. A cam follower connected to the bell- 
lever C rocks it back and forth and gives the tool holder 
D its movement. The forward, or cutting, feed of the 
carriage is transmitted from the belt E through a worm 
and worm gear F' on the shaft G, which has a pinion on it 
meshing with the rack H on the bottom of the carria‘e. 
The return, however, is a direct drive from pulley J, the 
clutch for which may be seen in Fig. 19. 

For matting flat-top ribs, the rocking mechanism is not 
used, but the barrels are set level, and the tool holder it- 
self is indexed along the space of one line at each re- 
versal of the carriage. This indexing is obtained by 
means of the mechanism shown at J. 

On all top ribs the name “Parker Bros., Meriden, 
Conn.,” as well as the quality of the steel used in the 
barrels, namely, “Whitworth,” or “Titanic,” are rolled 
in a short distance from the breech. To prevent the mat- 
ting tool from cutting into this lettering, a slide K is 
provided for lifting the cutting tool. 
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Ford Crank Cases and Transmission Covers 


By Frep H. Cotvin 


SYNOPSIS—Drawing the crank cases from the flat 
sheet; drilling the flanges; fixtures for holding and turn- 
ing the ends. Unique milling methods on vertical drill- 
ing machines; roll-over jigs; group drilling and latch 
type jigs. 

% 

One of the novel features of the Ford motors is the 
pressed-steel crank case, which was so far as I am aware, 
the first of its kind. It is, however, being used by other 
makers at the present time. An idea of the way in which 
this is drawn up can be had from Fig. 1, there being six 
stages, or five operations after the blank sheet is ob- 
tained. The blanking dies leave the sheet in the shape 
shown at B, the first drawing operation being that at C, 
where the beginning of the deep depression for the fly- 
wheel is seen. 

Probably the deepest draw is at D, the dies in this 
case carrying the first depression almost to its limit and 





be seen in Fig. 3. This is a simple proposition, consist- 
ing of two grated frames, A and B, the upper frame 
being attached to the pressure foot of the press, as can be 
seen at C. The end cross-bar of each frame is made double 
so that the bars of each frame are inclosed by the cross 
members of the other and are free to slide in them, as 
will be seen. 

In the position shown the gate is on the die and ef- 
fectually prevents a man putting his hand in before the 
ram descends. Nor can he get his hand under the die 
until the ram has lifted far enough to raise the lower 
frame out of contact with the lower die. On the de- 
scending stroke this frame strikes the arm long before 
the ram reaches it on the downward stroke and warns 
him in ample time to get his arm entirely out of the 
danger zone. 

One of the first machining operations on the crank 
case is the drilling of the 30 holes around the flange as 





Fic. 1. OPERATIONS FOR DRAWING THE CRANK CASE 


also drawing down the body for the oil pan under the 
crank. At £ all the wrinkles have been smoothed out 
and the depression brought to its finished size, while at 
F the outer edge has been trimmed and the hole cut in 
the bottom so as to make the crankshaft and connecting- 
rod bearings accessible. When it is remembered that 
this crank case measures about 45 in. long, and that the 
depth of the draw for the flywheel is about 9 in., it will 
be seen that this was quite a proposition when the 
problem was first attacked. Long experience, however, 
has made it a comparatively easy matter, and the crank 
cases come through in an almost constant string. An 
idea of the press used can be had from Fig. 2, where 
one of the crank cases is shown in the die after having 
the second operation completed. This is a 110,000-Ib. 
double-acting Bliss press and makes five strokes per min- 
ute. 


SaFeTy GATES ON THE BIG PRESSES 


The back side of these big presses, where the sheets are 
fed into the dies, is equipped with a safety gate, as can 


shown in Fig. 4. There are two of these Baush ma- 
chines equipped for this work and nothing else, this be- 
ing made necessary by the fact that over 800 crank 
cases must come through the shop every day. The 
drilling equipment used, as shown in Fig. 4, consists pri- 
marily of two cast-iron tracks bolted to the floor plate 
of the multiple-spindle drill. These tracks carry the 
drilling jig, consisting of a four-wheel truck having 
grooved wheels which fit the 90-deg. angle of the track 
and allow the crank case to be loaded in front of the 
drilling head, and then run back under the spindles for 
the drilling operation. 

The drill bushings are carried in the open frame A 
which is hinged at the back, being easily lifted out of 
the way for removing and inserting the crank cases, and 
clamped in position by the three-pronged hand nuts B. 
The plugs C, with the cross handles, assist in locating 
the crank case properly, while the screw D, under the 
end flange, supports the outer end and also assists in 
raising the crank case out of the fixture in case it shows a 
tendency to stick after being drilled. 
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Two IntTeREsTING LATHE FIXTURES 

After the front end A, Fig. 5, has been riveted on, to 
form the forward support of the three-point bearing for 
the engine and transmission unit, and the oil drilling 
well B has been brazed into place, the unit is put in the 
lathe and the front bearing turned. As will be seen, the 
faceplate carries an extension or beam, the outer end of 
which forms what is sometimes termed a cathead, the end 
D forming a solid bearing in the frame FZ. The crank- 
case stamping is easily and quickly put in place and held 
by the clamps F and G. 

This fixture holds the crank case rigidly so that the 
end bearing can be easily turned by the tools 7 and J 
and the hole for the starting crank bored by the tool J. 
The tools H and / are held in the well ribbed casting 
shown bolted on the engine-lathe carriage, while the 
finishing tool J is supported on the cross-slide and does 
its work by being fed into the bearing. It will be noted 
that the tool stands in a vertical position, so that the 
beveled end in reality gives it top rake. 

The boring of the transmission end of the crank case 
to receive the housing for the universal joint, and also 
the reaming of the bearing //, Fig. 6, which is in the oil 
retaining wall in the front end of the crank case, con- 
stitute the next operation. This also carries the extreme 
end of the crankshaft and supports it directly behind the 
fan pulley. This bearing is finished by the reamer 7 on 
the end of the reaming bar, while the small end guides 








Fig. 2. Tuer Large Cranxk-Case Press 


this through the hole bored for the starting crank and in- 
sures the whole thing being in alignment. 

The crank case is placed flange down on the heavy 
fixture shown, the fixture being bolted to the lathe car- 
riage from which the cross-slide has been removed. This 
aid the preceding view are simply two of the many il- 
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clamped in position by the clamps B and C, the front 





Vol. 39, No. 2 





lustrations of the use of engine lathes and other plain 
machines to accomplish the desired object. In_ this 
case it is a short-bed Reed lathe with the footstock re- 
moved and the substantial fixture A bolted to the car- 
riage. On account of the comparatively heavy work done 





Fig. 4. Drittineg THE Crank-Case HoLes 





Fie, 3. Tur Sarety Gate Usep 


at the head end, an extension has been made to the car- 
riage as at J), for supporting this on the inner ways of 
the lathe bed directly under the boring and facing cut- 
ters F, 


It will be noted how easily the crank case can be 
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or piloting end of the bar being run through the starting 
crank hole after the crank case has been bolted in po- 
sition. The stop #, clamped to the front of the lathe 
bed, gives a positive locative point and makes it pos- 
sible for the work to be done quickly and at the same 
time accurately. As in nearly all of the operations, an 


abundant supply of cutting lubricant is provided, in this 











Fie. 5. 
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case coming up through the pipe so that it can be 
easily directed on the work. The holes around the open- 
ing in the lower part of the crank case are reinforced by 
a special ring, all the 14 holes being drilled and tapped 
in multiple-spindle machines, two operations completing 
the whole thing and adding one of the most convenient 
features for the repair man. 











TURNING THE FRONT BEARING 























Fic. 6. Reaminec Botu Enps or THE CRANK CASE 
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A CoUNTERWEIGHTED RoLL-OverR JIG 

Another interesting drilling fixture, this time for 
drilling all the holes in the aluminum transmission 
cover, is shown in Fig. 7. The track is of the same de- 
sign as that used for the crank-case fixture and the drill- 
ing fixture itself is also of the four-wheel truck order. 
This allows it to be easily run out from under the drill 
spindles, and the plate carrying the bushings and sup- 
porting the work, to be rolled over so as to be readily 
accessible. 

This type of roll-over jig allows the finished surface 
of the work to be clamped in place on the under side of 
the bushing plate, the plate and the work being then 
rolled over into thé proper position and the entire fix- 
ture run under the drill spindles. The plate is located 
by four bushings A which fit over the dowel pin B, and 
accurately located it in proper position each time. The 
work is clamped against the plate by easily worked clips 
controlled by the handles C, there being two more on 
the opposite side as to hold the work very firmly. 

The end of the work is located against the block D, 
which also acts as a support for the outer end of the plate 
when in the position shown, this resting on the soft 
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bricant supply pipe. The fixture is bolted to the datne 
carriage as in the other case, the outer end being sup- 
ported by the bridge A across the end of the carriage. 
The transmission cover is located by the dowel pins B 
and its flange is clamped in position by the long-handled 
wrenches C. The cutter bar carries three heads, D, £ 
and F’, the first boring and facing the end of the trans- 
mission cover, the second facing the inside of the large 
end and the third boring the opening which goes over 
the turned surface on the end of the cylinder casting. 
Stops are used in both directions, as can be seen at 
G and H and it will also be noted that a handbrake / 
provides means for quickly stopping the boring bar, re- 
moving the work and putting another cover in place. 


INGENIOUS MILLING FIXTURES 


The method of spotting and milling the different pro- 
jections, both inside and outside of the transmission 
cover, is extremely interesting. This is done on the 
group of Cincinnati vertical drilling machines shown in 
Fig. 9, which have been adapted for this work. The 
transmission cover is located by the dowel pin shown 
at A and easily held in place by the swinging arm B and 





Fie. 7%. Roxii-Over Jia ror DritLine THE TRANS- 
MISSION COVER 


metal top # which holds it without marring the end 
plate D in any way. The whole plate is then swung over 
into drilling position. The whole plate is next rolled over 
on the bearing F, aided by the heavy counterweight G, 
and all of the 12 holes are drilled at the one operation 
on the Baush multiple-spindle machine shown. As in 
all the other fixtures, great attention is paid to having 
them easily operated, and all the clamping devices made 
to work as rapidly as possible, as much time can other- 
wise be lost in this part of the work. 


Usine THE ENGINE LATHE AGAIN 


Another and somewhat similar job is shown in Fig. 8. 
This is the boring and facing of the aluminum cover for 
the transmission cases, one of the cases being shown 
braced up behind the holding fixture and against the lu- 


Fig. 8. Bortna AND Facing THE ENps or TRANS- 
MISSION CASES 


the screw clamp C. One of the cases is shown in po- 
sition on the second machine. 

A good idea of the way these attachments are made 
can be had by noting the different milling cutters, D, F 
and F’, and the way in which they are driven. The cut- 
ter D is driven from the bevel gear G, placed on the back 
end of the worm-feed shaft, and drives a pinion on a 
vertical shaft which runs down into the lower fixture and 
drives the cutter D through a train of spur gears. The 
upper pair of milling cutters, # and F, are driven di- 
rectly by a spur gear on the end of the main spindle. 

The movement of the work against the milling cutter 
is secured by means of the pilot wheel H which moves 
the slide carrying the fixture in toward the column so 
as to bring the milling cutters in contact with the work. 
It will be noted that the lower milling cutter is supported 
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in an attachment which comes through an opening in the 
fixture plate, considerable ingenuity being exercised in 
order to make these attachments compact and rigid 
enough to secure interchangeable results. The fact that 
there is no “fitting” of parts in the assembling depart- 
ment is proof positive that these have been made so as 
to secure the desired accuracy. It will be noticed that 
the outer end of the drilling-machine tables are sup- 
ported as at J, this same method being employed in many 
cases. 


ANOTHER MILLING FIXTURE 


Going down to the third machine in the row, we find 
another type of auxiliary spindle, this one carrying a 
horizontal milling cutter that can be seen at J. This 
reaches inside of the transmission cover, as can be seen 
by referring to the next machine at K. This also shows 
how the covers are held in place by the simple strap jig 
bearing against the inclined surface of the cover which 
has been surfaced to receive the cover plate. This mill- 
ing cutter is an extension on the end of the drilling-ma- 
chine spindle and is moved up and down past the surface 
to be milled, the same as if a drill were in place in the 
spindle. 


AMERICAN MACHINIST 





53 


jig of the swinging arm type, similar to those shown 
in Fig. 9; this showing an application of the arm be- 
tween two of the holes to be drilled, as can be seen by 
the bushings H and /. 

It has probably been noticed here and elsewhere, that 
work is piled on every hand beside the machines, leav- 
ing only a comfortable passageway for the men. This 
is true of practically every department in the shop, and 
while at first it gives one a feeling of being crowded, it 
also impresses us with the enormous production that is 
constantly going through. Nor must it be considered 
that these piles remain idle for any length of time, for 
over 800 of these transmission pieces must go through 
this department every day, in order to keep up the nor- 
mal supply. 


2 
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Constructive Management 
By. C. J. Morrison 


The history of civilization has been a steady march 
along the road of increased productivity. Primitive man 
had only what he could produce with his hands. A little 
later groups of men banded together for mutual protec-: 





Fie. 9. Drirttina Macuines Firrep UP as 
SpecrAL MILLERS 


Another view of this department is seen in Fig. 10, 
and was taken from the other end of the row of drilling 
machines, looking toward those just examined. In fact 
the transmission cover K is the same in both views. The 
machines at this end handle the various cross holes 
through which the controlling clutch shafts project. In 
the center will be noticed the group of five single 
spindle machines A, B, C, D and E, each equipped with 
similar drilling jigs for handling specific operations on 
the transmission cover. 

These jigs are all of the latch type, the inclined sur- 
face on the transmission covers fitting down against the 
incline surfaces F, being located by dowels and held in 
position by the latch plate G which carries the hardened 
bushing. In the foreground at the left is shown another 


10. Some or THE Laton Jias Usep 1x DriLiine 
TRANSMISSION CASES 


tion and began to devise crude weapons and tools. Man 
soon became dissatisfied with the meager production of 
his own hands and turned to the great forces of nature 
for assistance. The winds, the water, and later, steam 
and electricity, were harnessed to produce articles for his 
use. 

However, advancement ever more difficult, 
and is steadily narrowing to a question of refinements 
rather than of progress by great leaps. The situation is 
analogous to that of increasing the speed of a boat. It 
is a simple matter to propel a boat at the rate of 5 miles 
an hour; it is not at all difficult to make one go 20 miles 
an hour; but it becomes a real problem to attain 30 miles 
an hour; and it is only by the skillful refinement of every 
detail that a speed of 35 miles an hour can be achieved. 


becomes 
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Yet this last is a further increase of only 16% per cent. 
over the previous high speed. This indicates that the 
limit with present methods has practically been reached, 
and that further advancement must be along other lines. 
So it is in business—the limits with the old methods 
have been reached in many cases, and advancement 
must be made along new lines. 


MAKING THE Most or 24 Hours a Day 


In order to make this advance, the element of time is 
being considered as never before. This is the strangest 
of all the elements. Each man has just 24 hours a day, 
and can neither draw upon the future nor accumulate 
from the past, but must utilize each hour, each minute, 
each second in its turn as it comes to him. The one 
great endeavor, therefore, is to derive the most possible 
benefit from each unit of time. 

This endeavor te conquer time has given rise to a new 
element in business which has been variously defined as 
“scientific management,” “efficiency engineering,” “effec- 
tive organization,” and “constructive management.” No 
one term seems to exactly fulfill the requirements, but 
possibly “constructive management” is the most accept- 
able. At least, this term gives the idea of building and 
advancing which is, in reality, the underlying principle. 
In the work of “constructive management,” the questions 
of government and of returns to all who contribute 
toward the success of an organization, must be considered. 

One large industry established a representative form 
of government many years ago, and has found it very 
successful. An illustration of one phase of the codpera- 
tion of this concern may prove of interest. Specifications 
upon which a concern wishes to bid are turned over to 
the shop committee, which figures prices for ail the work. 
These figures are then submitted to the management, 
which adds the necessary amounts to cover burden 
charges and profits, and sends the completed bid to the 
prospective customer. In case the contract is secured, the 
shop accepts the prices set by its committee, as piece rates. 
In other cases where a bid is found to be too high to 
secure a contract, the proposition is resubmitted to the 
committee, which lowers the estimates if possible, but if 
not deemed possible, the proposition is dropped. The 
management assists the committee in every possible way 
to discover the cheapest and best ways of performing 
work. 

There are many other interesting features about this 
concern which the writer hopes to present at a later 
date. Perhaps it is sufficient for the present to state 
that this concern has been so successful that it is envied 
by its competitors throughout the world, yet none of these 
competitors have had the courage to try the same methods. 

True constructive management will, on the one hand, 
endeavor to conserve time and energy, and on the other 
hand, establish a form of business government which 
will render justice to all. 


-- 
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One of the most convenient things for a carbon-tool hard- 
ener to have near his forge or furnace is a smail pocket com- 
pass This should be set on a wooden box or stool in such 
a position that the heated tool may be swung over it from 
time to time as the heat progresses. When the tool ceases 
to move this needle, the time to quench it has been reached. 
In using a compass for this purpose, however, it must be re- 
membered that iron hooks or tongs will cause the needle to 
deflect, and it is well to transfer the tool to a brass hook as 
soon as it is taken from the fire. 
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A Knurling Tool 
By Ernest 8S. Moore 


The general arrangement of a knurling tool designed 
by me is shown in Fig. 1. It has advantages over the 
general types of rocking and turret-head devices, and is 
suitable to any diameter of work within its range with- 
out the necessity of adjusting. Straight-cut knurls are 
used, as they are more economical to produce than the 
right- and left-hand spiral ones used in the rocker type. 

The part 4 is of dimensions to suit the tool post. The 
rocker B for carrying the knurls is pivoted on the pin C 
which allows the knurls to accommodate themselves with 
equal pressure and also to centralize on the work. The 
two straight-cut knurls D are free to revolve on the 
shoulder screws FE, which are screwed in B. 

Fig. 2 is a separate view of B, and shows the angle 
of the knurls fixed at 90 deg., each axle being at a 45- 
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A Kwnuruine Toon 


deg. inclination with the tool base. One distinet advan- 
tage of this type of knurl is that the pressure or squeez- 
ing effect in knurling is not produced with the full depth 
oh the extreme leading face of the knurl, but is produced 
gradually from nothing on the front edge to full depth 
in the center and then to nothing at the departing edge 


of the knurl. 

With this tool it is necessary to move the work toward 
the headstock once, and once back. By reversing the 
lathe when bringing the tool back, better work is ob- 
tained. 


ee 
+? 


A number of experiments have recently been made which 
show that if iron borings are used in place of a portion of 
the gravel mixed in concrete, floors of this material can be 
successfully used in certain portions of foundries. Many 
foundrymen are interested in the use of concrete floors, but 
have generally found them unsatisfactory because molten 
iron will not lie on concrete on account of its porous, and 
therefore generally moist condition. The mixture recom- 
mended consists of 1 part cement, 3 parts sand, 4 parts 
gravel, and 1 part of iron borings. It is stated that floors 
made from this mixture are perfectly safce.—‘Mechanical 


World.” 
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Flow of Compressed Air in Pipes’ 


By JAMES 


SYNOPSIS—A formula proved by tests and experience 
to obtain the flow of compressed air in pipes is here ex- 
pressed in chart form. Some examples are given, show- 
ing the use of the chart and its ease of manipulation. 

$4 

Some 15 years ago, the technical press and the catalog 
makers accepted with cheerful unanimity a new formula 
for the flow of air in pipes. Formulas based on a modi- 
fication of D’Arcy’s coefficient * gradually disappeared. 
The newer formula, rational in form, considered the in- 
crease in volume and velocity, together with the drop in 
pressure due to the frictional resistance of the pipe. The 
development of this formula may be found in Church’s 
“Mechanics of Material,” and in Unwin’s “Transmission 
of Power,” the latter paper being conveniently accessible 
in Van Nostrand’s Science Series. 

Unwin at the same time suggested a formula for the 
coefficient of friction, based on data available at the time. 
The more recent published experiments in this line con- 
firm this coefficient or have been twisted to fit it. The 
coefficient of friction is a curious factor, representing 
in a general way a factor or multiplier, bringing a mathe- 
matical formula into accord with observed data. 

Church’s formula may be expressed: 


P?*) 


ds 
fl 
when @ is the weight of air in pounds per second. As- 
suming a temperature of 60° F., the volume in cubic feet 
of free air per minute will be 


v= 


s ds : " 
3.04 N 7 (Pp; Py) 


J 
This is the fundamental formula for the flow of com- 
pressed air in long pipes: 

d = Diameter of pipe in inches; 

f = Coefficient of friction ; 

1 = Length of pipe in feet ; 

p, = Initial pressure in pounds absolute; 

Pp. = Terminal pressure in pounds absolute. 
Unwin’s formula for the coefficient of friction f is 


given as, 
3 
= 027 
f 0.0 (1 + ea) 


d, in this case, being the diameter of the pipe in feet. 

As an aid in solving problems of this kind, the fol- 
lowing chart has been prepared, based on the above for- 
mula, with Unwin’s values for the coefficient of friction. 
To this extent it differs from those forms of this formula, 
using a constant value for the coefficient f. For instance, 


_ 0.0006 Q27 


in Johnson’s formula, p? — p? = sce itch the numeri- 


cal coefficient, 0.0006 corresponds to a value for f of 
0.00558. Richards and several others come along and 
say that a coefficient 0.0005, corresponding to a value 
for f of about 0.0046, fits the observed facts more closely. 





*Contributed for F. A. Halsey’s forthcoming “Machine De- 


_.signer’s Pocket Book.” 


A. Brown 


Using this numerical] coefficient 0.0005, the formula may 
be written : 
ds 


Vv = 44.7 \ 7 (p,* 


Pp?) 

which, by introducing a factor for the specific gravity 
of gas, is much used by the gas people. 

A Cuart Factor 


Usk or 


In preparing the chart a length of 100 ft. has been 
used, and to prevent complication a corrective factor, 
OO 


l 
lengths of pipe; for example, a pipe 200 ft. long will de- 


] 
taking the form \ has been calculated for various 


liver \ = 0.71 of the volume delivered by the same 
pipe 100 ft. long. Values for this expression for lengths 
of pipe up to 20,000 ft. are given in the accompanying 
table, and will be referred to in connection with the ex- 
amples showing the use of the chart. The formula, by 


l H J 
100 1.00 1.00 
200 1.41 0.71 
300 1.73 0.578 
400 2.00 0.50 
500 2.23 0.448 
600 2.45 0.41 
750 2.74 0.365 
1,000 3.16 0.316 
1,250 3.53 0.283 
1,500 3.87 0.258 
1,750 4.18 0.24 
2,000 4.47 0.224 
2,500 5.00 0.20 
3,000 5.47 0.183 
3,500 5.91 0.169 
4,000 6.32 0.158 
5,000 7.07 0.141 
6,000 7.74 0.129 
7,000 8.36 0.119 
8,000 8.94 0.112 
9,000 9.48 0.105 
10,000 10.00 0.10 
15,000 12.2 0.082 
20,000 12.6 0.079 
“Tw j i Factor 
in ft | = for 
\ 100 J Length 
collecting the constants for each size pipe, may be 


written: 
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| xX vp; 
Vv 100 X v t 


Q = 


p,;? 
or for each size of pipe, @ = a constant & ¥v p,? — p,’. 
Since in the expression ¥ p,? — p,*, p, = the initial 
pressure, p, = the terminal pressure, p, — p, = the 
drop in pressure, and since the difference between the 
squares of two numbers is equal to the product of their 
sum and difference, we may write for p,? — p,? — 
(p, + PP.) X (p, — p.), or we may double the initial 
pressure, ;ubtract the drop and multiply by the drop, 
‘the product being equal to p,? — p,*. This expression, 
while seemingly cumbersome, simplifies the diagram and 
is readily used. For example, with 100 Ib. initial pres- 
sure, 5 lb. drop, or p, — p, = 5, the value of p,? — p,* 
would be found by doubling the initial pressure 100 « 2 
195: 
and multiplying by the drop 5 Ib., or 195 « 975, 
which is the same as (100)? — (95)? or 10,000 — 9025 
— 975. 


200, subtracting the drop, 5 lb., 200 — 5 = 


~ 


oo = 








Metuop or UsIne THE CHART 


To use the diagram, we therefore double the initial 
pressure, subtract the drop from it and enter the diagram 
with this value on the left-hand scale, reading horizon- 
tally to the diagonal for drop and then a vertical through 
this point will give at the intersection of the pipe diam- 
eter diagonals, the value of Q, in cubic feet per minute, 
read on the scales at the right-hand side. It will be 
seen that this vertical, located from any given initial 
pressure and drop, gives the volume a discharge for all 
sizes of pipe at one reading. 

While in most cases the initial pressure and drop are 
given, it being required to find the suitable pipe diameter 
for a given volume or the volume for a given size of 
pipe, the diagram may be used equally well in finding the 
initial pressure and drop in pressure when delivering 
a given volume through a given pipe. 

Several examples, are here given, illustrating the 
method of using the chart. For convenience these ex- 
amples are tabulated, indicating by a question mark the 


value sought. 
i Length of Factor for 


Pipe Initial Drop in 

Example Diameter Volume Pressure Pressure Pipe in ft. Length 
Number d Q. bs. py Pi~Ps (see table) 

1 1} ? (146) 100 1 100 

2 4 ? (1960) 100 1 100 

3 9 ? (16,500) 100 1 100 

4 1} ? (620) 200 10 100 

5 4 ? (8600) 200 10 100 

6 9 ? (74,000) 200 10 100 

7 5 (?) 1380 75 5 2500 0.2 

8 12 (?) 13,800 75 5 2500 0.2 
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In examples 1, 2 and 3, with 100 Ib. initial pressure, 
1 lb. drop, 100 ft. length of pipe, what will be the dis- 
charge through a 144-in. pipe (example 1) ; through a 4- 
in. pipe (example 2), and through a 9-in. pipe (example 
3)? As we first double the initial pressure and sub- 
tract the drop, we have 100 K 2 = 200, 200 — 1 = 
199. Entering the chart with this-value,-we pass hori- 
zontally to the drop, in this case 1 lb.; a vertical through 
this point intersects the various pipe diameters, and, in 
example 1, for 11%4-in. pipe, we read 146 cu.ft. on the A 
scale at the right-hand side; in example 2, for 4-in. pipe, 
we read 1960 cu.ft. on the B scale at the right-hand side, 
and for the 9-in. pipe of example 3, we read 16,500 cu.ft. 
on the C scale at the right-hand side. In the foregoing 
examples, pipe diameters near the bottom of the chart 
were selected, simply for convenience of reference. In a 
similar way, with the same pipe diameters, what will be 
the discharge, with an initial pressure of 200 lb. and a 
drop of 10 lb.? Proceeding in the same way, 200 K 2 = 
400, 400 — 10 = 390. Entering the chart at 390 on 
the left-hand side, we pass horizontally to the diagonal 
for 10-lb. drop, a vertical intersecting the pipe diameters, 
gives for 114-in. pipe (example 4) a discharge of 620 
cu.ft. per min., for 4-in. pipe (example 5) a discharge 
of 8600 cu.ft. and for a 9-in. pipe (example 6) a dis- 
charge of 74,000 cu.ft. 


Some EXAMPLES EXPLAINING THE CHART 


In examples 7 and 8, pipe diameters of 5 in. and 12 
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in. have been selected to call attention to the fact that 
while the numerical value of the constant for these sizes 
falls on the same line, the 12-in. pipe has a value 10 times 
that of the 5-in. pipe, the result with the 5-in. pipe being 
read on the B scale, while that for the 12-in. pipe is read 
on the C scale. These two examples also show the use of 
the factor for length. The question then is what will be 
the discharge from a 5-in. pipe, 2500 ft. long with 75 |b. 
initial pressure and 5 lb. drop. Proceeding as before, 
75 xX 2 = 150, 150 — 5 145. Reading from 145 
on the scale at the left-hand side horizontally to the drop, 
5 lb., and then vertically, the intersection with the line 
for 5-in. diameter is 6900 cu.ft., reading on the B scale 
and 69,000 cu.ft. for 12-in. pipe reading on the C scale. 
From the table the factor for 2500 ft. length is 0.2, and 
the discharge from the 5-in. pipe 2500 ft. long will be 
6900 X 0.2 = 1380 cu.ft., and that from the 12-in. pipe 
will be 69,000 K 0.2 = 13,800 cu.ft. 

These examples are sufficient to show the general meth- 
ods of procedure, and a little consideration shows that 
such questions may be answered by a reverse method, 
giving the drop, or initial pressure, when any three of the 
four quantities involved are known or assumed. 


% 


Influences Affecting American 
Engineering Practice* 


We have come to this country in response to an invitation 
from the largest organization of professional engineers that 
the world has thus far seen, and we approach your threshold 
thoughtfully. We remember your history and understand 
something of the debt of obligation which engineers every- 
where owe the scientists of the German Empire. We recall 
the fact that foundations for the development of mathemati- 
cal truth were laid by Gottfried Wilhelm Leibnitz, born more 
than 250 years ago in this city of Leipzig, and we know the 
later work of Fuler, and the present-day contribution of Prof. 
Klein. We do not forget that modern engineering has profited 
greatly by the discoveries of chemists, like Bunsen, Baeyer 
and Liebig, and of the physicists, like Helmholtz, Hertz, 
Nernst and Roentgen. As steam engineers, we recognize our 
debt to Clausius, Robert Mayer and to Hirn, to Zuener, Koert- 
ing, von Linde, and Stodola. As manufacturers, we find in- 
terest in the great accomplishments of August Borsig, of Al- 
fred Krupp and of Werner von Siemens. A study of the 
internal-combustion engine leads at once to the achievements 
of Otto, Langen, Daimler and Diesel; students of locomotive 
performance know well the work of von Borries and Wil- 
helm Schmidt; and the success of your great national museum 
has kindled our enthusiasm for its director, your distin- 
guished state councilor, your energetic president, our good 
friend, Dr. Oskar von Miller. 

The interest established through our acquaintance with 
the work of your distinguished countrymen is greatly 
strengthened by the fact that our lives also have inter- 
mingled. Some of our most distinguished American-born 
engineers have studied in German universities and among 
those who have been prominent in advancing American engi- 
neering practice, are many who were German born. 

Engineering practice is an outgrowth of a people’s re- 
sources, experiences, necessities and desires. These are 
matters which, as attributes of American life, have been sub- 
ject to constant and rapid change. The founders of our 
nation came to a continent which was new, not merely by 
virtue of its recent discovery, but because its natural re- 
sources were fresh and untouched. Into the midst of these 
resources came the representatives of civilized society, until 
by immigration and by natural increase a nation was de- 
veloped. 





resident of the A. S 


*An address by W. Goss, 
Fe ay es OI of “hijinois, 


dean of the Comege a , a ng, 
delivered before e joint sneoting 
Verein Deutscher Ingenieure at Leipzig. This is e part the 
result of suggestions received from German sources. In its 
development important assistance has been rendered by a 
number of individuals, each of whom has generously sub- 
mitted by way of suggestions a brief covering some one of 
the topics which the author had chosen for presentation. 
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Pioneers Necessarily Farmers 

The pioneer was necessarily an agriculturist, but as people 
multiplied, the desire for trade appeared. Roads were con- 
structed and other means of transportation were introduced. 
Men gradually drew upon distant localities for portions of 
their support, luxuries became necessities, until today no 
one is limited to that which he himself is able to produce. 

Many changes have attended the growth of the country’s 
engineering activities. They suggest the presence of com- 
plex problems touching the social and economic welfare of 
the people of the country, some aspects of which have been 
much discussed. It is probably not true, as some have as- 
sumed, that the transfer from agriculture to other pursuits 
has proceeded because men have especially wished to leave 
the farm, but rather because all classes of people, including 
farmers, have felt the need of transportation, of implements, 
and of conveniences in many different forms which can be 
supplied only by nonfarmer labor; and because the country’s 
wealth of natural resources has placed at the disposal, both 
of purchaser and producer, the means whereby the need 
could be satisfied. 

The process of supplying these needs has constituted the 
engineer’s opportunity. His work in all its various aspects 
is to be looked upon as a response to a demand. If his 
methods in the production of coal are wasteful, it must be 
remembered that in the United States, coal in the ground is 
of little value; that coal rights are being bought and sold 
in easily accessible localities in the Mississippi Valley—the 
very heart of our country on an acreage basis which gives 
the coal a value of less than a tenth of one cent a ton; and 
that for several decades past the demand for output has 
doubled the annual coal production of the United States 
every ten years. 

If some of his American railroad construction lacks 
qualities which are thought essential in European practice, 
it must be remembered that in the United States there is to- 
day but one family for each 100 acres of land, and that the 
engineer's problem has been to supply transportation facili- 
ties not only between great cities, but also over vast areas 
of thinly populated territory. 

He has made a portion of his 350,000 miles of railroad con- 
form to the highest standards of construction, but has been 
content with having much of it in the sparsely populated 
parts of the country conform to less exacting requirements. 
If it happens that a railroad, designedly of a secondary char- 
acter, is made to render service which in speed and weight 
of trains should only be expected of a better constructed and 
better equipped road, the mistake may be serious, but the 
error is more likely to be one in management than in en- 
gineering. 

The Extensive Home Market 

In the development of manufacturing industries, the 
American engineer has responded to similar influences. 
Whenever the thing manufactured met a real need, an exten- 
sive market was immediately at hand. When the superiority 
of a machine for cutting grass and grain, over the scythe and 
sickle had been demonstrated, the demand for farming ma- 
chines arose spontaneously from vast areas of farm land. 
The making of sewing machines and other conveniences of 
the home, of structural-steel shapes, railway iron, locomo- 
tives, railway cars, railway signal equipment, machinery, 
electrical apparatus, power-plant equipment, and more re- 
cently of automobiles and auto trucks, has pushed the ability 
of factories to the utmost and necessitated a constant in- 
crease in capacity. 

One result of the very great demand for manufactured 
articles has been the exaltation of the machine. The high 
cost of labor also has stimulated its introduction. The gen- 
eral-purpose machine has steadily given way to machines 
designed to perform specific operations. 

From their early application to the making of screws and 
other small devices, automatic machines are now used to 
produce metal parts of almost any size or shape, the control- 
ling factor being the number of parts required. The hollow- 
spindle turret lathe produces machine parts of comparatively 
large diameter from rod stock. 

The extensive use of special machinery in any manufac- 
turing industry imposes heavy responsibilities upon its en- 
gineering staff. The various steps to be taken in fabricating 
the article are reduced to the smallest practicable number, 
are made as direct as possible, and proceed in a predetermined 
order. These factors having been determined, the machines 
to be employed are selected, or if not on hand, are designed 
and constructed. 

The development of these matters is for the most part a 
task for the engineer. One result which has attended the 
extensive use of special machinery in the manufacturing in- 
dustries of the United States, is to be seen in the numerical 
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growth and in the increased technical strength of their en- 
gineering staffs. 
Discarding Old Equipment to Increase Production 

If the manufacturers of the United States have been more 
ready than the people of other countries to proceed with such 
changes, they have had a greater incentive for so doing in 
the higher price of their labor, for the higher the cost of 
labor, the greater the amount of capital which may be spent 
in replacing existing machines or in installing new machines 
for the purpose of reducing labor costs. 

A company manufacturing heavy machinery reports that 
the capacity of an important department of one of its plants 
has been more than doubled in the past few years merely 
by changing machines, old machines having from time to 
time been taken out and new and more powerful ones sub- 
stituted. The total number ef machines in the reéquipped 
department is the same as before, the floor space is practi- 
cally unchanged, and there has been no extra cost for build- 
ings. The change, however, has lowered the labor cost per 
unit of production, while the scale of wages paid the work- 
men has been increased. The results have more than justi- 
fied the expenditure of capital, not only for the new machines, 
but also for the increased power required to drive them. 


In the development of American engineering industries, 
there has ever been a tendency to combine undertakings. 
Short lines of railroads have been joined to form longer 


lines, and these in turn have been consolidated into greater 
systems. Manufacturing establishments producing similar 
products or similar groups of products have been united tu 
form a great corporation under a single management, and 
these combinations have brought about great concentration 
of effort and output, the volume of which has had its effect 
in modifying and developing engineering practice. 

The extent to which this movement has been carried is to 
be seen in the fact that in most departments of engineering 
endeavor—in transportation, in mining and in manufacturing 
—the effort of the country chiefly finds expression in corpor- 
ation management. In the operation of a large corporation, 
the number of similar processes to be performed by a single 
factory has increased, the subdivision of operations has been 
extended, and the way has been opened for a more extensive 
use of special machinery. 

As a result, the cost per unit production of plant, of 
power to drive the plant, and of labor to operate it, has gen- 
erally been reduced. Lower manufacturing costs have been 
supplemented by gains in other directions, as, for example, in 
the purchase of materials and the extension of sales into new 
fields. Byproducts and wastes which are necessarily neglected 
in a small establishment are of sufficient importance in the 
operations of a great corporation to justify the introduction 
of means for their utilization. 

An American railway system operating more than 13,000 
miles of railroad has subdivided its operations into five lines 
or grand divisions, each of which, excepting in important 
matters of policy, is made practically autonomous; that is, 
for the routine of the day the great railroad system is in 
effect made into five railroads. The centralized authority is 
represented by a chairman of the entire system who is as- 
sisted in the management by a director of maintenance and 
operation, and a director of traffic. 

Reporting to the chairman are five presidents who repre- 
sent the five different grand divisions and have headquarters 
on their respective lines. Each president has a staff of gen- 
eral officers who report directly to him and whose activities 
cover the operation of all departments, the arrangement being 
in this respect similar to that of the Prussian state railway. 


Manufacturing on a Large Scale 


The great manufacturing corporations have usually sub- 
divided the whole undertaking into manufacturing divisions, 
each one of which is made more or less complete. Such an 
arrangement works out well where there is a great diversity 
of product and where the manufacturing facilities must vary 
for different types of product. 

The advantages are manifest. With a superintendent in 
charge of the complete production of a single line of manu- 
factured articles, responsibility is readily fixed. By giving 
such a superintendent all the facilities necessary to the work 
for which he is held responsible instead of making him de- 
pendent upon so called “feeder sections,” he will ordinarily 
develop a better performance. Under this arrangement, it is 
easier to determine accurately the cost of production. Again, 
the method of paying for labor may be subject to advan- 
tageous change under different conditions of manufacture. 

With the progress of such reforms in the management of 
large business organizations, there is observable a growing 
appreciation of the advantages offered by the moderate-sized 
factory... A distinguished writer in discussing “the fortunate 
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or happy conditions for a life of labor” observed that the 
best scale of the plant for most manufacturing establishments 
remains to be determined; it is likely ultimately to differ in 
different industries. The present tendency is toward factories 
of moderate size, employing 300 to 600 people, placed not in 
large cities, but in small cities or large towns, and so de- 
tached that they can secure light, air, a satisfactory labor 
market, and rural surroundings. 

Such a factory may be expected to make careful selection 
of its employees, to maintain healthy conditions throughout 
its premises, and to retain a fair proportion of its male em- 
ployees through long terms of service. These statements 
have no reference to the relation which th individual factory 
may sustain to other factories or to the busness organization 
which controls it. 

Among the significant movements which have affected 
recent engineering practice in the United States is the cam- 
paign for higher efficiency in operation, best known as “scien- 
tific management.” Much has been said and written concern- 
ing this subject, and many prophets have arisen, some of 
whom have not spoken with inspired tongues. But out of 
much talk and action have come results which are quite 
worth while. 

Scientific management assumes that there is one best way 
for doing everything; that if practice ig diverse, it is because 
all factors affecting it are not known; and that “the best 
management is a true science resting upon clearly defined 
laws, rules and principles as a foundation.” 


Safety and Welfare Work 


accompaniment to a very general movement in 
America for increasing the working capacity of workers, 
has come also an effort to better their environment. Of 
the many different forms in which this movement finds ex- 
pression, one of the most important is that which is designed 
for the better protection of human life in industrial estab- 
lishments. In the pioneer days of American manufacturing, 
little attention was given to the safety of men, but a vast 
improvement has been brought about in the past few years. 
Projecting setscrews in eollars and pulleys on revolving 
shafts, exposed machine gearing and unprotected elevator 
openings which formerly were common sources of danger 
have entirely disappeared, and careful studies are being 
made of every possible source of hazard, with a view to its 
abolition. The legend, “safety first,” is beginning to mark 
every industrial enterprise. 

Again, the principle that a man to do his best at work 
must be in good physical condition, is receiving recognition. 
The man of whom such is expected must have rest and proper 
food. The home life of the workman, therefore, becomes 
an important factor in the efficiency of the industry. Larger 
industries have inaugurated departments of social service for 
the purpose of studying conditions and instituting reforms in 
the factory and in the homes of the workmen. The unsightly 
and untidy surroundings of the American factory are rapidly 
giving way to grounds which are made beautiful by the art 
of the landscape gardener, and the buildings are showing a 
higher architectural quality, and a larger provision for the 
comfort and convenience of the workman. 

In many of these matters American industries have in the 
past been shamefully negligent, and it is interesting, though 
perhaps not entirely creditable, that attention should now be 
given them chiefly as an outgrowth of a campaign for in- 
creased industrial efficiency. In this development America 
is finding much to emulate in German practice. 

The activities of the American engineer have been supple- 
mented and greatly stimulated by the influence of various 
educational processes. Among these, none is more important 
than our public schools. In 1910 with 25,000,000 people be- 
tween five and eighteen years of age in the United States, 
there were enrolled in the elementary public schools 18,000,000, 
and there was an average daily attendance of 13,000,000. An- 
other 1,000,000 pupils were at the same time in the public 
high schools. 

Girls may be trained also in the various departments of 
domestic science, and boys in the mechanic arts. The high 
school prepares for the work of the university or for the 
technical school. Following the excellent models developed 
by your own Prof. Kirchensteiner, of Munich, vocational 
schools paralleling the first two years of the high school are 
likely soon to become common. 

Other Educational Aids 


In addition to the publications of organizations, there are 
the high-grade technical magazines or journals, and above 
these are the published proceedings of the more strictly scien- 
tific and engineering societies. Taken altogether, they fur- 
nish an educational influence of tremendous import. The 
wise industrial manager encourages all who are responsible 
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to him to read and he also reads. The result is a free and 


helpful interchange of experiences and opinions. Trade 
secrets are practically unknown. 
Finally, standing high among the educational factors 


which are influential in the development of American in- 
dustries, must be mentioned the university and the technical 
school. As compared with those 6f Germany, the American 
technical school has been a plant of slow growth. From such 
simple beginnings the schools have made steady progress, 
and today the whole situation is changed. New leaders in 
field and factory are generally college-trained men, and they 
are prepared to make use of men trained in the more highly 
theoretical aspects of their work. Articulation, in the man- 
agement of engineering enterprises, also required a quality 
in leadership which under the simpler administration of 
former years was not needed. 

* The result is that today there is nowhere in America 
a keener appreciation of the service which such sciences as 
mathematics, physics, chemistry and biology can render en- 
gineering than in the technical school. The schools are re- 
vising courses of study and they are emphasizing the funda- 
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Cincinnati Improved 


SY NOPSIS—This machine will handle work 10 in, in 
diameter by 17 in. long between centers and face miils 
up to 16 in. in diameter. Two methods of feed are pro- 
vided. Slow, by worm and wormwheel, and fast, by lever 
adjustable to any position convenient for the work in 
hand. 
3 

The Cincinnati Milling Machine Co., Cincinnati, Ohio, 
recently brought out the cutter grinder shown in Fig. 
1. In this machine all the handy features of this com- 
pany’s former grinder have been retained but the design 
has been medified, and the present machine is more rigid 
and larger cutters can be handled. The centers swing 19 
in. in diameter by 17 in. long. The table has a length- 
wise movement of 16 in., a vertical movement of 71 in., 
and a cross movement of 94% inches. 

The top part of the column is cylindrical and fitted 
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mental methods and facts of science rather than the more 
easily acquired practical aspects of engineering as a pro- 
fession. 

Many of them, following the example so effectively set 
forth by the German hoch schule, are making contributions 
to engineering research, and their outlook toward science as 
a basis for all technical development constitutes one of the 
most promising aspects of our educational work. There are 
now in the United States 73 different institutions of collegiate 
grade having more than 100 students in engineering courses, 
with a total student enrollment in such courses of 31,500. 
Two-thirds of this number are registered in civil, mechani- 
cal and electrical engineering. 

The bond between the industries and the schools, which 
in earlier days was uncertain, has in recent years been 
tremendously strengthened. The industries are now looking 
to the schools for the men who are to be their leaders; fo 
facts which will be serviceable in the promotion and devel- 
opment of their business, and for the stimulus which is to 
transform present-day practice into the more perfect pro- 
cedures which our ideals demand. 
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Cutter Grinder 


with a sleeve on which is mounted the knee carrying the 
slide for the table. Vertical movement is obtained by 
adjusting the knee on this sleeve by means of a rack and 
pinion, controlled by worm and wormwheel. The knee 
is guided on the sleeve and held securely against swivel- 
ing by means of a key with tapered sides provided with 
adjusting screws for taking up wear. It 
detail in Fig. 2. 

The key is adjusted by means of the two screws 8S, 
which are tapped in the bracket A and provided with 
locknuts. The ends of these screws pass through cor- 
responding holes in the body of the key B, and rest 
against the two wedges C. These wedges are let into the 
main body of the key B and are Held in position by 
means of the pins P?. Obviously, when taking up play, 
tightening of the screws S presses these steel wedges into 


is shown in 











Fic, 2. DeTAILs oF Key ADJUSTMENT 
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« closer bearing in the keyway of the sleeve. From this 

it will be seen, that the main body of the key B serves 

as a guide and support for the adjustable wedges C. 
The angular settings are obtained by swiveling the 
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Fic. 4. SuRFACE GRINDING 

















Fig. 5. SHARPENING ForMED CUTTER 
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Fie. 6. THe Tooru 


This sleeve 
is clamped in position at any angle by bolts passing 


sleeve carrying the knee about the column. 


through the large flange at its bottom. Its periphery is 
graduated in degrees and the vertical adjustment has a 
micrometer dial to facilitate accurate settings in both 
the vertical and angular direction. Each of these move- 
ments can be made and set independently of the other 
and without in any way disturbing any other settings. 
The bearings for the table slide are cast as a part of the 
cross-slide or saddle, the same as in a miller, providing 
compact, rigid construction at this point. 

The table itself swivels about a central trunnion on 
the slide and is also supported at its ends, making a 
rigid construction. Both the table slide and the cross- 
slide are provided with taper gibs. There are two meth- 
ods for feeding. Through rack-and-pinion by means of 





Vol. 39, No. 2 


a worm and wormwheel, for cylindrical and internal 
grinding, etc., and a quick movement through the bent 
lever shown for cutter sharpening, etc. This lever may 
be set in any position that is handiest for the operator 
for the work being done. This is one of the important 
operating features of the machine. 

A cutter grinder can do its work quickly or otherwise, 
depending entirely upon its construction. The ability to 
set the operating lever to permit operation from any de- 
sired position, therefore, becomes an important factor 
in this machine. 

The head-center spindle has a No. 12 Brown & Sharpe 
taper hole, and is provided with collets to bush down 
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to the smaller tapers; thus, end mills, face mills, ete. 
can be sharpened on their own shanks, as shown in Fig. 
3, with the same security and accuracy as if they were 
sharpened in place in the machine spindle. The ma- 
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chine has a capacity for Cincinnati high-power face mills 
up to 12 in. in diameter and face mills of lighter con- 
struction, up to 16 in. in diameter. 

SURFACE GRINDING 


Surface grinding is illustrated in Fig. 4. Taps, hobs, 
etc., are sharpened in the same way as the formed cut- 
















































































art... ACHINIST 
Fic. 9. Detarits oF GEAR-CUTTER SHARPENING 
ATTACHMENT 


ters shown in Fig. 5. The tooth rest, Fig. 6, is of un- 
usual design. A single universal tooth rest is used for 
all work within the range of the machine. It is made on 
the clapper-box principle. The blade itself does not 
spring. It is made of heavy-gage steel and forms a solid 
support for the heaviest cutters. The part carrying the 
blade swivels about the hinge pin and is held in the 
normal position by a spiral spring. This provides the 
necessary movement to let the blade swing clear when the 
cutter is revolved, and to bring the next tooth into po- 
sition for grinding. In addition to its‘ rigidity, the fur- 
ther advantage of a single tooth rest is obvious. 

Another feature is the method of setting a cutter for 
grinding the desired clearance. A grooved pulley on the 
swivel-head spindle is graduated in degrees near its 
periphery. This is illustrated in Fig. 7. After the cutter 
has been placed either between centers or with its shank 
in the head spindle and centered up by means of the 
gage, it is set for any desired clearance by merely re- 
volving it through the proper angle, which is read direct 
from the graduation, and the tooth rest is then brought 
into position. 
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The gear-cutter sharpening attachment, Figs. 8 and 9, 
also has some new features. There is the usual provision 
for making the initial setting to bring the tooth faces 
radial. However, instead of adjusting the cross-slide 
to feed the work to the wheel for successive cuts, the feed 
is in the attachment itself. The top part swivels on its 
base, and by means of a screw a circular feed is pro- 
vided. Radial tooth faces are thus produced, no matter 
how many successive cuts are taken at one setting. 
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Making a Permanently Accurate 


Lead Screw 
By Jonn E,. SWEET 

The following communication from Professor Sweet 
came to me in reply to a letter asking where I could lo- 
cate an article written by the professor on this subject 
for the AMERICAN MACHINIST a number of years ago: 

CLARENCE STERLING. 

Bridgeport, Conn. 

What led to it was this: We were always putting our 
piston rods in the crossheads by splitting the crosshead 
and using a part of it as a split nut on the threaded end 
of the rod. In order to tap the nuts, or that part of the 
crosshead that formed the nut, 1 made a rig with a 
threaded guide to the bar. The threaded part on the tap- 
ping bar was the same length as the thread in the cross- 
head, and it ran through a threaded master bush of the 
same length. This rig was arranged so the thread on.the 
master or tapping bar ran out of the master nut an equal 
distance at each end. This to tap the nut correctly, re- 
gardless of wear. 

We found that when a piston rod was threaded in a 
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PERMANENTLY ACCURATE 
new lathe the half-nut would fit on the rod perfectly; 
but after 25 to 50 rods were threaded, the lead screw of 
the lathe had worn so that the thread would not fit, and, 
the rod could be put in the crosshead and set in two dif- 
ferent positions and stay in either. Then the problem 
was to rig a master screw that would thread a piece 6 or 
8 in. long and always alike, regardless of wear. So I 
arranged our 20-in. lathe, which had a 144-in. splined 
screw, in the way shown in the engraving. 

The original lead screw is shown at A. A sleeve B is 
adjustable along the lead screw, made fast by the setscrew 
C’, the point of which seats in the spline. This sleeve is 
threaded four pitch for 8 in. from D to EZ, and cut away 
from F to D so that the nut can overrun for 4 in. The 
nut G is 8 in. long, attachable to the slide-rest of the 
lathe, and detachable so that both sleeves and nut may be 
run up to the headstock end and put out of the way when 
not in use. 

In use, the ends of the nut @ and the screw B are set 
even with'each other and the point of the threading tool 
is placed central with the thread to be cut. The nut is 
then clamped in the slide-rest, and the sleeve B locked 
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to the lead screw. If always used this way, the pitch will 
remain constant until worn out. Of course, it can only 
be used by backing the lathe; but, if a perfect screw 1s 
wanted, it is worth it. We paid Pratt & Whitney $26 
for threading the sleeve and nut, and it was worth it to 


us. 


The Use and Abuse of Belts 
SPECIAL CORRESPONDENCE. 


The average man will buy a belt, put it on and ex- 


pect it to pull the required load. If it does not, he 
usually takes out a piece, making the belt tight. If the 


belt runs in a dry, dusty place, it soon becomes smooth 
and shiny and in this condition has to be very tight to 
pull the required load. This method is undoubtedly 
wrong and expensive, 

The average machine cannot be placed in commission 
and expected to perform its work satisfactorily without 
thorough lubrication of all the moving parts. If th 











WITH A 4-IN. 


A LINESHAPFT, 
BELT 


A 5-Hp. Moror Drivine 


purchaser of belting would stop to reflect that there is 
no machine in his plant having as many moving parts as 
any single belt, he would soon come to the conclusion 
that this matter of lubrication is entitled to very much 
more serious consideration than it ordinarily receives. 
There is friction between the fibers of a belt just as 
there is. friction between the moving parts of a machine. 
It is, therefore, logical to assume that these fibers require 
just as much lubrication as the moving parts of any 
mechanism. A properly lubricated belt bends easily and 
consequently saves a lot of powel ordinarily lost where 
several hundred stiff belts are operating over fast-running 
belt lubricated with the proper 


much longer than the one that is 


pullevs. Moreover, a 


dressing lasts very 


stiff and dry. This is due to the fact that the fibers of 
the dry belt cut each other, thus cracking the belt. 


Furthermore, the dry belt has to be very tight in order 
to pull its load. This stretches the fibers against one 
another in a manner that soon proves destructive. 

A belt cannot pull its load when there are air pockets 
between it and the pulley, and the only way to exclude 
this air is to make the belt soft and pliable. If a new 
belt, after a week’s operation, is examined on the side 
next to the pulley, it will be discovered that not over 
half the surface of the belt has ever contacted with the 
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face of the pulley. A 12-in. belt in this condition would 
not pull any more than a properly treated 6-in. belt, for 
the reason that the latter will contact evenly over its 
whole surface. 

A sticky substance should never under any circum- 
stances be placed on the belt. Use a dressing that goes 
into the belt; put it on both sides so that it will quickly 
lubricate the fibers all the way through. It should be 
pplied every other day until the belt is in proper condi- 
tion to pull its load without being tight and putting un- 
necessary strain on the bearings. The first application 
should always be applied before the belt is adjusted on 
the pulleys. 

THe Bap Errect or Tigut BELTs 

Regarding the power required to run tight belts, it may 
be stated that it takes 50 per cent. more power to operate 
a shop equipment of tight belts than it does when the 
belts are in good condition and running slack. The up- 
keep of machines, countershafts and lineshafts is another 
item that should not be overlooked. In shops where the 
belting receives little attention the millwright is invari- 
ably busy rebabbitting boxes and repairing belts. This 
work, of course, is an expense inasmuch as it involves 
idle machinery, the labor of the millwright, material, ete. 

If a plant is operating with electric motors, tight or 
loose belts greatly affect the life of the motors. An 
overstrain on the motor bearings will soon bring the 
fields and armatures in contact. This will cause a 
shutdown and a repair bill. 

The illustration shows how a properly lubricated belt 
can be run, this being a 4-in. belt on a 5-hp. motor. 
Test instruments showed that it would not slip until the 
motor was carrying a-10 per cent. overload. It is not 
amiss to state here that belt fastenings are desirable for 
the reason that they do not raise the belt from the pulley 
as lacing does. 

If properly conditioned belts are running in a clean 
place it is unlikely that they will require dressing more 
than once a year. If, however, they are operating in a 
dusty place the accumulations of dust on the belt surface 
will make it necessary to clean and redress them quite 
frequently. 

3 

A use which has lhately developed for German silver and 
which appears to hold out considerable promise, as far as con- 
sumption is concerned, is for automobile work. It is used on 
the better grade of cars in place of nickel-plated brass; scour- 
ing will not injure it, as it is apt to do on the nickeled brass. 

“Brass World.” 

$$ 

From an advance bulletin of the Bureau of Census, deal- 

ing with bicycles, motorcycles and parts, it is noted that the 


number of bicycles made decreased from 1,182,691, valued at 
$23,656,487, in 1899 to 250,487, with a value of $3,740,923, in 


1904, and 233,707, valued at $3,228,189 in 1909 while the out- 
put of motorcycles increased from 160, valued at $33,674, in 


1899, to 2328 valued at $359,180, in 1904, and 18,628, with a 


value of $3,015,988, in 1909. In 1889 there were 27 estab- 
lishments engaged in the industry, which gave employ- 
ment to an average of 1797 wage earners and reported 
products valued at $2,568,326. At the census of 1899, after 
the industry had begun to decline, the average number 
of wage earners was nearly ten times and the value 
of products more than twelve times as great as in 


1889. A considerable recovery of the industry as a whole is 
indicated by the statistics for 1909. While the number of es- 
tablishments in that year shows a decrease from the num- 
ber in 1904, the average number of wage earners increased 
1118, or 33.7 per cent., and the value of products, $5,545,327, 
or 107.6 per cent. The most important factor in the renewal 
of activity in the industry has been the growing demand for 
motorcycles 
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Time-Saving Appliances in the Shop 


EDITORIAL 


SYNOPSIS—The first shop “economizers” devoted most 
of their time to speeding machines and increasing feeds. 
This article shows how time can be saved by improving 
the method of handling the work between operations and 
how convenient appliances cut out a lot of wasted effort. 
Utilizing gravity in handling work, preventing tags from 
blowing off their hooks and other time-saving conven- 
ences. 


* ’ 
ee 


Those of our readers who are particularly interested 
in the latest developments of the various phases of scien- 
tific management, are already informed in regard to the 
vse of the moving-picture machine by Frank B. Gilbreth 
in the shops of the New England Butt Co., Providence, 
R. I. This method of motion study was recently de- 


scribed in these columns, so that this article will be con- 


(‘ORRESPONDENCE 


fined to some of the details adopted as means of pre- 
venting lost motion and assisting introduction by making 
everything as convenient as possible for the workmen. 
The use of floor-plan models both for determining the 
location of machinery and the routing of work, has been 
used in many cases. It is not, however, common to find 
a floor layout of a multi-story building wherein the floors 
ure arranged in their correct relative positions, as shown 
in Fig. 1. These require very little explanation, the 
various floors being laid out on a suitable scale, the main 
floor being represented on the top of the table, with the 
basement beneath, and the second and third floors in their 
proper positions. By using this method, we not only 
see the routing of work on its own floor, but also exactly 
how it is handled from one floor to another, the use of 
strings for this purpose being a very convenient method. 
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Fig. 2. MAGAZINES FoR HoLpING 
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MAGAZINES FoR Hotpinac Work 


One of the simple but effective methods of saving time 
in handling is shown in Fig. 2. Incidentally, the lathe 
shown is rather interesting, as it consists of one long bed 
with three headstocks and three carriages, no tailstocks 
being used in the work of turning bushings such as are 
shown in the magazines above. These magazines consist 
of suitably supported boxes, having an inclined or curved 
back, which throws the work to the opening in front and 
insures the last piece rolling out on the little veranda or 
shelf, so as to be conveniently reached by the workmen 
without even looking for it. 

This work is simply the turning of the outside of cast- 
iron bushings, the bushings being dropped into a suitable 
box on the tray shown under the lathe bed. In some 
cases where the machines used are bench mounted, an 
opening has been cut in the bench at the end of the ma- 
chine, through which the work is dropped into a box for 
finished work. In order to prevent other things dropping 
or rolling through this opening, a ring with inclined 
sides is placed around the hole in the bench. This serves 
the double purpose of keeping objects on the bench from 
rolling down through the hole and becoming mixed with 
the work, and also makes it very easy for the workman 
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to be sure that the finished piece goes into the proper 
place. 

Fig. 3 shows a small section of the finished stockroom, 
and illustrates two details used in this plant. As will be 
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seen, the bins are really independent boxes held on suit- 
able shelves. They are normally used with the ends en- 
tirely opened, as can be seen in the one with the stock 
sag hanging in front of it. If, however, it becomes nec- 
essary to increase the capacity of these small bins beyond 
the point where the front can be left entirely opened, 
the ends are cut away as shown in three places at A, 
allowing a front board to be dropped in place and eas- 
ily removed when necessary. The use of this front board 
allows the box to be practically filled. As soon as it be- 
comes difficult to reach the stock over the top of the 
board, the front board is removed, leaving the whole box 


open as before. 
Hooks Upsipse Down 


Another feature that will be noticed is the turning of 
the hooks upside down. Although this is apparently a 
very trivial affair, it effectually prevents the tags being 
removed accidentally. While it is a little awkward at 
first to put the tags on so that they will hang as desired, 
this is easily acquired, and with the hooks in this posi- 
tion, it seems to be impossible to blow the tags off by any 
wind which may sweep through the stock room, or to ac- 
cidentally brush them off in passing between the bins. 

Tools are kept in a similar manner, as can be seen in 
Fig. 4, each box being plainly marked. The main ob- 
ject of this illustration, however, is to show the inter- 
esting rack for micrometers, which was devised by the 
man in charge of the toolroom. This not only provides 
a safe place for the micrometers, but also shows at a 
glance which instruments are missing and also to whom 
they are checked out. This practice is based on the belief 
that it is better in every way for the company to own 
the measuring instruments used by workmen, so that 
their accuracy can be continually checked. Nor is their 
any report of lack of interest on the part of the men, 
as suggested in some of the recent discussions in the 
columns of the AMERICAN MACHINIST, on account of their 
not owning these tools themselves. 

As has been pointed out on numerous occasions, there 
are often greater possibilities in time saving, in the hand- 
ling of material both to the machines and in the assem- 
bling, than in the actual cutting speeds and feeds them- 
selves. One of the time savers introduced by Mr. Gil- 
breth is shown in Figs. 5 and 6. These show the portable 
workbench designed and adopted as the standard, and 
the reason for its use. 


A Dovusie-HreIent PortTABLE BENCH 


Fig. 5 shows the bench in its normal position, as will 
be seen later when we reach the assembling department. 
This is now at the usual bench height and is entirely 
open underneath, both to allow the use of the “Miller” 
inclined truck for moving the bench and whatever may 
be on it to any convenient position, and also to allow 
ample room for the man’s feet and legs, so that he can 
assume any desired position in getting at his work. 

It sometimes happens that a machine can be more con- 
veniently assembled or tested in a somewhat lower posi- 
tion; Fig. 6 shows the same bench tipped over on its 
side, for use in this way. Stock bins are also made on 
legs, so that one of these trucks can be run under the bot- 
tom, the load raised from the floor by being inclined, and 
the whole thing moved to any part of the shop desired. 

Two views of the assembling department are seen in 
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Figs. 7 and 8. In the first the base of a braiding ma- 
chine has been assembled and is ready for the bobbin 
carriers, shown at the left. The same bench is being 
used, the bobbin carriers being conveniently placed in a 
sliding rack at the left and the other necessary parts 
on the lattice-work rack at the right. Every part is sc 
placed that it can be conveniently reached by the assem- 
bler, everything being done to make the whole arrange- 
ment as convenient as possible. 

Fig. 8 shows the braider practically assembled, and 
also the parts of another machine on the rack at the 
right. In actual work, these benches are placed back 
close to the stock or parts racks, which are then within 
easy reach of the assembler as he stands in front of the 
bench. This position can be noted by the bench at the 
rear, on which the base has just begun to be assembled. 

However opinions may differ in regard to the advan- 
tages of motion study or the extent to which it should be 
carried, all will agree that anything which tends to make 
for the convenience of the workmen is a step in the 
right direction. 


Profit Sharing and Pension Plans 


By Joun R. Goprrey 


Our old friend, the profit-sharing plan, has cropped 
up again and is apparently being seriously considered in 
a number of quarters. It, however, has quite a serious 
rival in the shape of the many pension plans which have 
been brought into play during the past 15 years, both 
schemes having their advocates who apparently believe 
that they will settle all the present problems and allow 
us to live happily, without disturbances of any kind.. 

One of the great drawbacks to any profit-sharing plan 
is that there are many cases where the lack of profits is 
not due to lack of coéperation on the part of the employ- 
ees, but to poor business management. Or even where the 
business management may be of the best, financial con- 
ditions, due to the tender mercies of the bankers, may 
entirely offset the most faithful service of the employee. 
This does not mean that every employee is a model of 
virtue, but only shows that no profit-sharing plan can 
always insure even the most faithful employee a return 
for his services beyond his daily wage. There is, however, 
a growing tendency toward the adoption of some plan of 
this kind, and we shall probably see more of them as time 


goes on. 
ALLEGED PROFIT SHARING 


The meaning of profit sharing seems to be widely dis- 
torted in many cases, varying from the method of the 
U. S. Steel Corporation in allowing its employees to buy 
its stock and calling it profit sharing, to the plan which 
actually applies a portion of the net profits, after paying 
full wages, for distribution among the employees. In 
between these extremes we have a large variety of plans 
and ideas, many of which apply equally well to either 
the profit-sharing or pension scheme. And some of these 
ideas place the whole proposition on pretty precarious 
ground. 

One well knewn Western concern made a distribution 
to a part of its employees last year, the amount averaging 
$50 each. Inclosed with the check was a letter reading 
something like this: 
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This money is not a gift or a bonus. It represents some- 
thing which you have earned and which was not counted in 
your wages. By making your work count for economy of 
time and material, and efficiency of labor, you have “cut the 
corners” and made a profit for the business. 


The statement that it is not a gift or bonus is undoubt- 
edly made with the best of intentions; but if the company 
feels that this amount has been earned, what is the excuse 
for retaining it until the end of the year? And what 
about the manywho may have worked faithfully and in 
this way earned his $50, according to the letter, but left 
for another position on Dec. 28, or was called to join the 
“great majority” before the time for distributing the 
profits arrived? .It seems to me it takes mighty little 
argument to prove that if the man has actually earned 
this $50, the company is assuming an unwarranted lib- 
erty in retaining it to the end of the year. 

As one of my keen-witted manufacturing friends put 
it the other day: 

Suppose when I buy a drilling machine from John Jones 
& Co., I retain $100 of the price of the machine and put it 
away in a pension fund for Indigent Machine Tool Builders 
who have reached the age of 70. Then when John Jones 
reaches the delightful period of three-score years and ten, 
I will pass him on the other hundred with my blessing, hav- 
ing in the meantime had the use of the money, or at least 


the interest on it, which might amount to considerable in 
ease both of us are young men when the deal is made. 


Wouldn’t it be better to make the statement read 


something as follows: 


This is not a gift or bonus. We feel that you are en- 
titled to it because your work has helped us to earn a profit 
for the year. It cannot, however, be called a part of wages, 
on it = impossible to know in advance what the year’s profits 
wi e. 


THE PENSION PLANS 


There is also a marked tendency to look into the 
merits and demerits of some sort of a pension system. 
As is well known, many of the large railways have 
adopted some pension plan and many retired employees 
are enjoying the fruits thereof. This, too, may be open 
to numerous objections in spite of its many desirable 
features, as has been pointed out from time to time. 

The pension plan naturally rests on a specified term 
of service, or the attainment of a certain age before re- 
tirement, unless previously disabled. In most cases it 
combines the term of service and the retiring age, which 
is usually from 65 to 70 years, while the length of ser- 
vice demanded is usually 25 years. Calling the retiring 
age 65 years, it is very plain to be seen that a man who 
enters the service at 40 and serves his 25 years, is appar- 
ently rewarded to the same extent as though he had 
entered the service at 20 years and served 45 years. 

In some cases this is provided for by making the 
amount of pension dependent upon years of service. This 
is often 1 per cent. of the regular wage for every year of 
service, which, in the case of the man entering at 20, 
gives him a retiring pension of 45 per cent. of his regu- 
lar wage. The man who enters at 40, however, only re- 
ceives 25 per cent. of his wage, and, while a half loaf 
is undoubtedly better than none, the 25 per cent. is 
rarely enough to provide even the ordinary necessities of 
life for a man and those dependent on him. 


Make It A Bestness PROPOSITION 


There are two entirely distinct ways of looking at these 
propositions. If it is considered that either the profit- 
sharing or the pension plan is financed by even a small 
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part of what is properly known as wages, then it is a com- 
pulsory assessment on the worker, against his will pos- 
sibly, or something the employer may believe in and he 
may not. 

Leaving aside entirely the philanthropic or humani- 
tarian aspect, and that seems to be the custom at present, 
the only business advantage to the employer is the in- 
creased attraction for men to remain with him. In other 
words, it is a chromo held out to those who stay in the 
same shop for the required time. This places it on a 
par with the so called welfare work, apprentice system, 
and other features by which it is endeavored to make the 
shop attractive enough, or to offer inducement enough, 
for men to stay. 

This being the case, why should the cost of the chromo 
not be made a part of the overhead expense, in the same 
way as safeguards for machinery, uniforms for the com- 
pany’s ball teams, and the loss which often occurs on 
company restaurants? ‘They are all part of the general 
expense of the business; and if a thousand dollars taken 
from the profits for either a profit-sharing or a pension 
plan can save more than this in spoiled work due to 
changing men too frequently; save some of the cost of 
educating apprentices for the other men to hire; secure 
production at a minimum cost by keeping skilled men; 
is it not a good investment? But it should be considered 
as an investment pure and simple, and as such should 
not be taken from what legitimately belongs to the man’s 
wage. 

LosING THE PENSION BY GETTING FIRED 


Then, too, the pension plan evidently presupposes that 
every man who severs his connection with the company 
before the allotted time, does so of his own accord. Un- 
fortunately, those of us who have been “laid off’ during 
dull times or gently thrown out by the back of the neck 
because the boss did not like the color of our hair, realize 
that the length of service with any one company is not 
altogether a matter of our own choosing. Nor is it neces- 
sarily the fault of the employer, because conditions of the 
trade may have made our services worthless to him, owing 
to a change in the kind of machine he is building, or 
something of the sort over which neither of us has any 
control whatever. Therefore, unless the pension is cou- 
pled with an insurance policy against losing a job, it 
leaves several points to be carefully considered. 

If we pension a man for service rendered, then he 
should get it at the expiration of the 25 years, or other 
term, whether he be 40 or 70 years old. And he should 
be free to open a peanut stand or break into vaudeville 
as he pleases, provided he can get away with it. He 
might even be allowed to continue on his job, if he is 
still useful and wants to stay, and draw his pension plus 
his wages. If it is an old-age and not a service pension, 
the mere fact of reaching the proper age must give it to 
him, for he has been working for somebody all these 
years. This, of course, makes it a community proposi- 
tion, which is still a day or two in the future. 

But the main thing to watch is the attempt in some 
quarters to put in a double back-acting clause which can 
take away a man’s pension because he votes for somebody 
or joins the Salvation Army or wants to be cremated. If 
he has earned the pension for past services, it is his to 
do with as he pleases, and any strings on it will render 
the whole plan ineffective and open to suspicion. 
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Bearing Metal and Methods of Testing” 


By T. D. Lyncu 


SYNOPSIS—A testing apparatus for bearing metals 
made with an eccentric weight to produce a shock on 
ihe bearing similar to that of a rock crusher. The metal 
is then given a Brinell test and the result noted. A spe- 
cially designed drop hammer was used for testing and 
the results recorded in chart form. Specimens of the 
various heats at which the metal may be poured are 
shown, the granular surface assisting to decide the cor- 
rect temperature. : 
3 

One does not have to go very far into the study of ma- 
terials for use in the construction or maintenance of ma- 
chinery until the question of the proper bearing materia! 
is presented. Shall it be made of solid bronze or shall it 
be made of a bronze or cast-iron shell lined with babbitt ? 
If the latter, what shall the composition of the lining be 
and how can it be tested ? 

The discussion following will be confined primarily to 
the babbitted type of bearing with special reference to 
the importance of proper heat treatment in order to pro- 
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duce a good babbitt, and, further, to the description of 
certain tests that have been made in connection with 
the study of the subject. 

The introduction of lined bearings dates back to Sir 
Isaac Babbitt who first used a composition containing ap- 
proximately 90 per cent. of tin, the remainder being cop- 
per and antimony. This babbitt is sometimes known as 
“Genuine A-1,” and when properly made is tough, hard, 
has a low melting point, good antifrictional qualities and 
is more nearly foolproof than any other babbitt in use. 
It has, therefore, become a valuable standard for the 
comparison of quality. 

However, the price of tin has become so high (approxi- 
mately 50c. per |b.), that the problem of a substitute for 
the A-1 babbitt has become of great commercial import- 
ance; so much so that almost every conceivable formula 
of tin, lead, antimony, copper, zinc and nickel have been 
suggested and many of them tried in service as a sub- 
stitute for the A-1. Some of these have met with success 
while others have met with very marked failure. This 





*Paper presented before the 1913 meeting of the American 
Society for Testing Materials. 





infinite variety of possible compositions, together with 
varying temperatures and hit-or-miss methods of hand- 
ling the material has produced innumerable variations in 
the efficiency of the product. 

Both laboratory and service tests have shown that good 
results may be had with the lead-base as well as the tin- 
base babbitts, so the problem reduces itself to a study of 
the conditions necessary to produce certain antifrictional 
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(b) 
Fie. 2. Testina APPARATUS 


and mechanical qualities, and of the methods of testing 
for them. 

During recent years we have been conducting a series 
of tests in the laboratories and works of the Westing- 
house Electric & Manufacturing Co., at East Pittsburgh, 
for the purpose of determining some reliable yet practical 
test that would indicate the essential qualities and give a 
check on the materials used and on the method of manu- 
facture, by means of which we may learn why a certain 
babbitt should be used, how it should be treated, and 
what it will do when completed and in service. 

The first test was conducted on a well known friction- 
testing machine, the results of which were not conclusive 
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in that they could not be duplicated from day to day 
even on the same test sample. The experiences of others 
were then sought and among them the late Dr. C. B. 
Dudley was appealed to for a reliable friction test. He 
replied that he had tried all known laboratory tests and 
semblance of tests, to be convinced that only the service 
test could so far be relied upon. 

We next turned our attention to a practical service test 
on motors operating under severe shop conditions. Ten 
motors were selected for the test. They were of varied 
sizes but all had cast-iron shells lined with tin-base bab- 
bitt metal. The bearings were all replaced with other 
bearings lined with the lead-base metal carefully and 
properly made. In every case the lead-base lining stood 
up as well and in some cases better than the tin-base lin 
ing—the severe conditions under which they were operat- 
ing remaining the same. 

This test was so satisfactory and apparently so conclu- 
sive that the lead-base metal was adopted for the bearings 
of a certain line of motors and accordingly manufactvr- 
ing was begun under normal shop supervision, but very 
soon bearing troubles were reported from the test floor. 
Some of the relatively few bearings which gave trouble 
were brittle, while others were soft and wiped out. The 
existence of these opposing characteristics of failure in a 
few bearings, in spite of the good results found in a large 
majority of the bearings on test as well as under norma! 
service conditions, gave us much concern, and the diffi- 
culties encountered shattered the faith so far placed in 
the lead-base metal, because it was not entirely clear 
as to what had caused the occasional failure. 

In order to determine the underlying causes for these 
varied characteristics a test to destruction was planned. 
With this object in view a test bearing was made from a 
lead-base metal but under careful supervision; each bear- 
ing was measured accurately, each set of measurements, 
including five diameters equally spaced at each end and 
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Fig. 3. Hammer TeEst 


at the middle of the bearing. The bearings were then 
mounted in a test motor, as shown in Fig. 1. The motor 
selected was a 15-hp., direct-current, variable-speed 
motor. A 265-lb. weight was mounted eccentrically on 
the pulley end of the shaft. The motor was run at speeds 
increased by easy steps until the limit of the motor frame 
was exceeded and the frame destroyed; yet the bearing 
remained in good condition. 
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THE Second TEst 

A second test was planned using the same bearing and 
a 25-hp. motor arranged as shown in Fig. 2. This motor 
was back geared to a countershaft to which in turn was 
coupled an arm driving an eccentric weighing 750 Ib., 
thus producing a shock similar to the effect found in the 
operation of a rock crusher. A generator was belted to 
the same countershaft in order to load the motor in the 
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test. The motor was run light for several days with 
shock effect only. It was then loaded by steps until an 
excessive overload was reached, which in addition to the 
continual shock caused by the eccentric produced a condi- 
tion much more severe than is allowable even in extreme 
practice. Yet with all this the bearing remained ii good 
condition and check measurements showed negligible 
wear. 

In this connection it may be well to state that there is 
a distinct difference between bearing metal and bearings 
because bearing troubles may be due to many causes not 
inherent in the metal, such as defective alignment, im- 
proper lubrication, insufficient clearance, sand in oil, ab- 
normal belt pull, ete., all of which must be considered 
separately from the bearing metal itself. 

No definite measure of quality could be deducted or 
conclusions drawn from the above tests; therefore, other 
tests were sought which would give a measure of com- 
parative value. The Brinell test was next tried as fol- 
lows: A 500-kg. (1100-lb.) weight on a ball 10 mm. 
(0.394 in.) in diameter for a period of 30 sec. was used. 
The sample was poured into an open steel mold 2 in. 
in diameter by 5g in. deep, previously heated to about 
150 deg. C. Before making the impressions the speci- 
mens were faced off, removing just enough metal to even 
up the two flat surfaces. The Brinell test was then made 
on the bottom end of the specimen at three equally 
spaced points on a circle half the radial distance from the 
center. An average of the three readings was recorded 
as the hardness of the metal. A Brinell hardness numeral 
of 30 for tin-base and 23.5 for lead-base metal was found 
to give excellent results, other things being normal; but 
this test did not reveal the whole story, since it failed 
to differentiate between toughness and brittleness. 
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A further test was found to be necessary in order to de- 
tect and study these two characteristics, so a hammer test 
was devised which has shown results that indicate the 
qualities of the babbitt more clearly and definitely than 
any other quick test. The test specimen if soft peens out, 
if brittle it breaks, while if soft and brittle it peens out 
and crumbles. This test resembles the most severe ser- 
vice conditions with the wiping action left out and is in- 
troduced here as worthy of the most careful considera- 
tion, and the many tests made have proved it to be ex- 
tremely useful in giving a measure of brittleness and 
toughness. When used in combination with the Brinell 
test we have no difficulty in detecting defective babbitt 
metals. , 


Tue Hammer TEstTs 


A series of hammer tests was inaugurated with special 
reference to the comparative qualities ef the lead-base 
and the tin-base metals. These tests included a great 
variety of heat treatments and methods of handling the 
metal, and their results emphasized the favorable pos- 
sibilities of the lead-base metal, but aiso showed clearly 
that the temperature of both the smelting and pouring 
of the metal must be kept within narrow limits. The 
samples for test were made as follows: 

The metal was poured into a metal mold producing a 
rough casting 144 in. in diameter by 7y in. thick, which 
was then turned to 1 in. in diameter by 4 in. thick. The 
turned sample was placed on the anvil of the testing de- 
vice and the hammer set in motion. Readings were taken 
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Fic, 5. SPECIMENS OF MFTAL 
at frequent intervals, observing thickness of sample and 
number of strokes, from which curves were plotted. 
Samples were taken from the kettles where the differ- 
ent alloys were being smelted, from stock ingots remelted 
in a hand ladle and from various babbitting pots. A care- 
ful record was made of all conditions that might affect 
later results, including the temperature and general con- 
dition of the metals, as well as the temperature of the 
molds into which they were poured. The results of the 
tests on these samples demonstrated clearly that some 
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were hard and brittle, some soft and brittle and others 
soft and plastic, while still others were hard and tough. 
The tin-base samples showed much less variation than the 
lead-base, although some of the very best results obtained 
were from the lead-base metal. These observations and 
tests further indicated that smelting and pouring tem- 
peratures, especially of the lead-base metal, were of prime 
importance. 

The following detail study of the lead-base metal was 
then made on material known to be of good quality before 
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Fic. 6. THe Drop HAMMER 

subjecting it to different temperatures. The results are 
shown in Figs. 4 and 5. The samples are numbered 1 
to 12. 

No. 1 was poured at 320 deg. C. Note the granular 
and brittle condition of the metal due to having been 
poured too cold. 

No. 2 was poured at 
character of this sample, 
hot. 

No. 3 to 
cold, then reheated to a similar temperature many times 
and finally reheated and poured at 460 deg. C. This 
sample was also unstable, due to repeated overheating, 
even though poured at a proper temperature. 

No. 4 was heated to 550 deg. C. and allowed to become 
cold, then reheated to a similar temperature many times 
and finally reheated to about 490 deg. C. and poured. 
Note the brittleness, due to repeated overheating, even 
though the temperature was only slightly higher than 
that necessary for the pouring of good bearings. 

No. 5 was heated to 700 deg. C. and cooled to 400 deg. 


700 deg. C. Note the unstable 
due to having been poured too 
allowed to become 


was heated 700 deg. C., 
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(. before pouring. Note the softening effect, due to the 
single overheating. 

Nos. 6 and 7 were poured at 360 deg. C. Both show a 
decided improvement over No, 1 but were poured at too 
low a temperature to produce the proper hardness and 
toughness necessary for a good bearing. 

No. 8 was heated quickly to 600 deg. C. and poured at 
once. Note that very little damage was done by the one 
overheating. 

No. 9 was similarly heated to 600 deg. C. but cooled 
to 460 deg. C. before pouring. Note the difference in 
shape of curves Nos. 8 and 9. 

Nos. 10 and 11 were poured at 480 deg. C. and No. 
12 was poured at 460 deg. C.; all were hard and tough, 
giving curves characteristic of a good babbitt. 

A large number of tests, not here shown, were also 
made on babbitts of a great variety of composition for 
the purpose of comparison, The tin-base babbitt curves 
were practically all found to be within the limits shown 
by Nos. 10, 11 and 12 of Figs: 4 and 5. No babbitt tested 
gave better curves than those made from the lead-base 
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metal when carefully and properly made, thus demon- 
strating the possibilities of the lead-base metal. 

This series of tests was so conclusive as to the import- 
ance of temperature limitations that a temperature regu- 
lator was designed and installed on each babbitting pot. 
These regulators were so adjusted and safeguarded as to 
render it impossible for the temperature of the babbitt 
in the pot to exceed a fixed limit. 

It has been found to be entirely practical to auto- 
matically regulate the temperature of the metal in the 
pot so that the variation from a fixed point need not be 
more than plus or minus 10 deg. C., and this variation 
is well within the range of safety for the lead-base as 
well as the tin-base metal. 

The hammer-testing device, shown in Fig. 3, on which 
data for the curves of Fig. 4 were made, proved so in- 
teresting and instructive that an improved drop-hammer 
was designed and built. This is shown in Fig. 6. This 
hammer has a stroke of 1%4 foot-pounds, but the anvil 
is heavy, thus resulting’ in curves similar to those of Fig. 
1, but requiring only about 5 per cent. of the number of 
strokes, and a correspondingly shorter length of time for 
the test than was required on the device shown in Fig. 3. 
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All of the more recent tests, including the follow- 
ing, have been made under the new hammer, and Fig. 7 
is introduced to illustrate the characteristic hammer-test 
curves made from five different bearing alloys under nor- 
mal conditions. These tests represent a few of a long 
series of tests made in connection with commercial work 
with special reference to the following features: Raw 
material used, smelting and refining in the crucible or 
kettle, Brinell hardness of standard samples of the ingot 
as poured, remelting and pouring temperatures at the 
babbitting pot, temperatures of the shells into which the 
metal is poured, Brinell tests and hammer tests taken 
from the babbitting pots at frequent intervals, and to a 
limited extent the microscopic structure of babbitt known 
to be good as well as that known to be defective. 

The conclusions drawn as a direct:result of these tests, 
together with a large amount of service experience, may 
be summarized as follows: 

The number of compositions of babbitt metals should 
be as few as possible, preferably one of the tin-base and 
one of the lead-base, and each should be made the best 
of its class. 

The constituent metals must be of superior grade, care- 
fully tested and inspected, since the first requisite is a 
good raw material. 

The alloying or smelting is of vital importance and 
must be so done that the high- and low-melting-point 
metals may be properly alloyed far below the melting 
point of some of the component parts. A temperature 
of 500 deg. C. and less has been found to be sufficient to 
obtain satisfactory alloying of babbitt metal. The melted 
metal should at all times be kept covered with powdered 
charcoal or other protection from oxidation. 

Pouring the babbitt too cold tends to produce a granu- 
lar or.coarse crystal formation, and pouring it too hot 
tends to produce a softening effect. The lead-base babbitt 
is not nearly as foolproof as the tin-base, and, therefore, 

he range of pouring temperature is more limited. How- 

cver, a pouring temperature of 460 deg. C. (450 to 470 
deg. C.) for both lead-base and tin-base babbitts has 
been found to give excellent results. 

Heating the shell to 100 to 150 deg. C. before the bab- 
bitt is poured into it tends to prevent blowholes and sim- 
ilar defects, and also prevents the lining from shrinking 
away from the shell. 

Babbitted bearings must not be jarred while the metal 
is solidifying, since any disturbance at this temperature 
tends to enlargement of the crystals and corresponding 
brittleness. 

The matrix of the lining metal should be just stiff 
enough to support the hard crystals. These hard crystals 
should be as numerous as possible and yet not lie on each 
other to cause brittleness. 

A Brinell hardness of 23.5 for lead-base and 30 for 
tin-base babbitts has been found to give excellent results. 


o 
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The production of crucible steel in 1912 amounted to 121,- 
517 tons, against 97,653 tons in 1911, an increase cf 23,864 
tons, or over 24.4 per cent. The maximum production was 
reached in 1907, when 131,234 tons were made. The year of 
next largest production was 1906. Included in the total for 
1912 are about 30,761 tons of crucible steel which were 
treated with ferro-vanadium, ferro-titanium, ferro-chrome, or 
other alloys, of which about 27,553 tons were ingots and 
about 3208 tons were castings. In 1911 the production of 
treated steel amounted to about 14,732 tons, of which about 
13,330 tons were ingots and about 1402 tons were castings. 
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Support for a Grinding Attachment 


When using slide-rest grinding attachments in the 
bench lathe, the wheel often suddenly starts to chatter. 
This chattering appears to be due to the unsupported 
spindle of the attachment, as the greater the distance of 
the wheel from the bearing, the greater is the liability 
to chatter. Chatter marks are particularly noticeable in 
grinding the sides of disks, cutters and similar work. 
The surface appears free from chatter marks near the 
periphery, but at the center they are clearly visible. 

The engraving shows a device attached to ¢?*ordinary 
grinding attachment that eliminates chattering caused by 
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SuprorT FoR A GRINDING ATTACHMENT 
the unsupported spindle, at the same time increasing its 
range of usefulness. It was originally intended for 
traverse grinding, but can be used for longitudinal grind- 
ing, so long as the driver does not interfere. It con- 
sists of a steel bar A, fastened to the cast-iron base of the 
lathe, by means of two screws, another bar B set at a 
right angle into a groove milled in A, a bushing C, and 
the special arbor D. The arbor was hardened with the 
exception of the shank and thread, which were left soft. 
The hardened portion was ground and lapped to fit the 
bushing C. 

To prevent wearing of the spindle and arbor, we placed 
a sponge at FH, and attached another to the bar B by 
means of a pair of small clamps, so that the saturated 
sponges would supply the spindle and arbor with a suit- 
able film of oil. 

Some highly satisfactory surfaces were obtained with 
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this device in grinding the sides of soft-steel disks 2.75 
in. in diameter, also the sides of hard-steel cutters. A 
Norton 3-in. elastic wheel (alundum 80 grain), running 
at 7000 r.p.m. was used, the work revolving at 600 revo- 
lutions per minute. 
Gus HAkgssLer. 
Elgin, Ill. 
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Portable Boring Apparatus with 
Electric Drive 


As it is often advisable to bring the power as well as 
the tool to the work (especially where the latter is heavy 
and has to be attacked from more than one side), the 
boring apparatus with electric drive illustrated was 
developed by C. & E. Fein, Stuttgart, Germany. 


This apparatus, which is built in three sizes, with 2 
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3- and 6-hp. motors, respectively, is mounted somewhat 
like a wheelbarrow, except that the shafts have handles. 
through which a board may be thrust to serve as a seat 
for the workman. The motor is cased airtight to pro- 
tect the windings, and is mounted bell-fashion 
yoke, to permit tilting in a vertical plane, while the 
entire yoke base can be rotated about a vertical axis. 
It may, in fact, be lifted bodily from the carriage and 
placed in any convenient position. 

As will be seen, the rotation of the motor axle may be 
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effected by three different speeds, to suit various diam- 
eters of the drill or the hardness of material, there being 
as many sockets with Morse taper for the reception of the 
drill. The use of an angle boritig device permits still 
further of The switch-box, 
which may be hung on the carriage during transport, is 


Variations rotation speed. 
placed, when work is being done, convenient to the hand 
of the workmen, so that only one man is necessary to 
serve the contrivance. 

100, 


The 2-hp. size has speeds of 160 and 240 per 


min., and weighs 330 lb., the 6-hp. runs 90, 120 or 180 
turns as desired, and weighs nearly 600 lb. The ma- 
chines are built with motors for either direct or alternat- 
ing current. The high-speed journals run in ball bear- 
ings. 

Rorr. GrimMsuaw, 
Dresden, German) 
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Drattsman’s Improved Scale 


One of the most popular draftsman’s scales in point 
of convenienee, durability and accuracy was developed 
to fill the requirements of its own drafting rooms by the 
Brown & Sharpe Mfg. Co. several years ago. This scale 
is quite generally used. A portion of its outline is shown 
in Fig. 1. 

One disadvantage common to all steel scales for draft- 








72 AMERICAN MACHINIST 


ing-room use is the difficulty of setting dividers, small 
compasses and especially beam compasses from them as 
the needle point slips down the graduation line and off 
the edge. This difficulty is aggravated by the incline of 
the graduated surface which is in all other respects a de- 
cided advantage. The needle points very soon become 
dulled from constant contact with the scale, causing an 
annoyance and expense to the draftsman. 

These difficulties have been effectually overcome by 
inserting a small celluloid plug on the zero line of the 
scale. This can easily be accomplished by any drafts- 
man in a few minutes. The hole drilled on the zero line 
is about , in. in diameter. Care should be taken to see 
that it is drilled far enough up from the edge of the scale 
to leave the zero line available for ordinary reading of 
the scale. 

This is shown in Fig. 2, which is a projected section 
of Fig. 1. The hole in the celluloid is pricked after the 
plug has been placed in position by using a pair of 
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Fie. 1. DrarrsMAN’s IMPROVED SCALE Fia. 2. 


double-pointed dividers, which are opened to any con- 
venient spacing, say 1 in., and set very carefully. One leg 
is then brought over the 1-in. graduation and the other 
leg placed on the plug; the hole is then properly spaced. 
The accuracy of the appliance thus depends on this oper- 
ation and not on the drilling. 

The shank of the plug is surrounded by steel, as shown 
in Fig. 2, which prevents the celluloid from stretching 
and allowing the pin hole to grow larger through use. 
A scale with this plug has been in constant use at my 
drawing board for over ten years and is still just as ac- 
curate as when applied, the hole not having worn an ap- 
preciable amount. The celluloid, 4 in. square, was cut 
from the inside of a regular draftsman’s transparent 
triangle. 

A second row of figures wil! be noticed in Fig. 1. 
These enable the draftsman to set his compasses to give 
a circle of any diameter without the mental process of 
first dividing by two to get the radius. These figures are 
also used for drawing to a scale of half size. 

JOHN J. THACHER. 

Providence, R. I. 
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Table Used when Grinding Tapers 


While operating a universal grinder in a certain shop 
1 was often called upon to grind special shanks to fit 
special machines at the other end of the shop about a 
block away. As no gages were at hand, the shanks had 
to be fitted directly to the machines on which they were 
to be used, and, after being driven home, had to extend 
out a certain distance, which distance had to be accurate 
within close limits. 

After adjusting the grinder to the right taper and 
grinding the shank for a first trial, being careful not to 
take too much off, | would generally find upon walking 
to the other end of the shop, that the shank was too large 
and would not go in far enough by 5 in. or so. It would 
then have to be taken back to the grinder and more re- 
moved for another trial. Ofttimes five or six or even 
more trips would have to be made before the shank would 
finally go in just the right distance. 

I soon tired of walking back and forth so much and 
determined to find a way to calculate just how much to 
take off the diameter of the shank to let it in a certain dis- 
tance farther. After a little thought I hit upon this for- 
mula: 
ee per = = amount (in inches) that 0.001 in. off 


the diameter will let the taper in. 
With the aid of this formula I made up the following 
table, which is handy when grinding or turning tapers 


0.001 Off the Diameter 


Tapers per Foot Will Let Taper In 


0.0625 0.192 
0.125 0.096 
0.1875 0.069 
0.250 0.048 
0.3125 0.0352 
0.375 0.032 
0.4375 0.0274 
0.5 0.024 
0.5625 0.0213 
0.625 0.0192 
0.6875 0.0174 
0.750 0.016 
0.8125 0.0147 
0.875 0.0137 
0.9375 0.0128 
° 0.012 


Wma. HENCHEN. 
Urbana, Ohio. 
2 


Double Boring Tools in the Lathe 


Fig. 1 shows the machining of a brass gland nut for a 
turbine steam valve. The holes are bored by a tool op- 
erating on the spindle of the tailstock, and the threads 
are cut to size with the regular threading tool. The illus- 
tration is to show the method of taking each cut with 
the threading tool. There are 16 threads to the inch and 
the paper is folded four times, then placed between the 
block and the screw. The first cut is taken, removing 
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about 4% of the thread. The paper is then unfolded, 
removing the second quarter. The last time it unfolds 
it is reduced to 14, and so on, until the paper is removed 
on the last cut, which will bring it to size. By this method 
the heaviest cuts are taken at the beginning of the cut 
and gradually diminished until the work is finished. The 
depth of the cuts varies each time, but the amount of 
material removed remains practically the same except 
on the last two cuts. 

Fig. 2 shows a support for a turbine governor part, on 
which the hole is 5 in. in diameter and about 2 in. long. 
It is very difficult to ream these holes to size, owing to 
the diameter and the small cross-section of steel. The 
roughing tool is fastened to the tailstock spindle of the 
lathe and is upside-down, working on the back of the 
hole. The finishing tool is made on the spiral principle, 
and we are able to duplicate these holes to within 0.0005 
in., giving a finish superior to a reamed hole. 

C. K. Tripp. 

West Lynn, Mass. 
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Fixture for Locating Work in a 
Four-Jaw Chuck 


A method of locating work in a chuck, which is some- 
what different from the usual process, is shown in the 
engraving, the difference being, that instead of locating 
by the center hole and drilling the small bolt holes to 
suit, the latter, as well as the center hole, is cast in the 
work, and from these small holes the casting is located in 
the chuck by means of the fixture shown. 

The work consists of cast-iron blocks of various sizes 
and thicknesses, all of which have the same diameter of 
bolt holes, the distance from the center to the smal! holes 
being made to correspond to the diameter of the center 
hole and the outer diameter of the block, while all of 
one size are interchangeable. 

To make sure that the bolt holes come in correct re- 





A.-Chuck Jaw 
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lation to the center hole, the work is first placed in a 
four-jawed chuck as shown, and trued up. This is done 
by having the pins A in the fixture correspond to the 
size of bolts which go through the blocks, then bringing 
the turret forward in the direction of the arrow and turn- 
ing the ring B, which carries the pins in or out as re- 
quired by means of the eccentric slots C, causing them 
to slide in the slots D. 

A test can be made to see if the holes in the work are 
in the correct position to receive the bolts or pins. If, 
as is quite likely, they are not, the chuck jaws are ad- 
justed in the usual manner until the holes are made to 
match the pins in the fixture, when the center hole is 
bored with a cutter held in a boring bar and reamed 
with a shell reamer, both being held in the turret. 

After one piece of a size has been set correctly in the 
chuck, it is found, by throwing in the gears and making 
the chuck universal-jawed instead of independent as pre- 
viously used, that if the work is not properly located 
when first set, by resetting it and moving the corners to 
engage with different jaws the piece will usually be cor- 
rectly placed in from one to four trials. 

To get over juggling the turret back and forth when 
testing the work, the main part of the fixture is made 
to slide on a bar, which enables the operator to revolve 
the ring B and carry the testing fixture back and forth 
at the same time. The collar F prevents the fixture from 
sliding off the bar while the spring pin G@ engages with 
the groove H when the fixture is. back out of the way, 
which prevents it from sliding forward and getting into 
trouble. 

Although I realize that a simpler fixture with four pins 
would do the work, it was thought best, as there were 
four sizes of castings in the first lot with a good chance 
of more to follow, to make one locating fixture do for 
all, in preference to an unlimited number of similar fix- 
tures. 

F. MAyou, 


Centra] Falls, R. I. 
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Safety Faceplate 


The engraving shows an excellent safety faceplate 
for an engine lathe. All the machining necessary is to 
bore and thread the casting to fit the spindle of the lathe. 
The space A between the two lugs is for the tail of the 
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SAFETY FACEPLATE 


dog. By using two lugs instead of one, nearly a half 
turn of lost motion is eliminated in thread cutting. 
Straight-tail dogs are used to best advantage with this. 
JoHN A. FISHER. 
Wakefield, Mass. 
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Method of Testing a Keyseat in a 
Shaft 


We had to plane a keyseat about 22 ft. long in a shaft 
7% in. in diameter, the part which slid upon the shaft 
having to slide the whole length of the keyseat without 
rotating over 44 of one degree. Three attempts were 
made to plane this keyseat before it was near enough 
right to be corrected by hand. The driving power or 
torque exerted by this shaft in use was very small, driv- 
ing only a small pointer. The method of testing it was 
simple and accurate, and is shown in the engraving. 

After planing the keyseat in the shaft, the latter was 
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Test GAGE For SHAFT KEYWAY 


carefully laid upon a number of small V-blocks to pre- 
vent it from rolling while testing. A metal plate A 
about 2x6 in., with three pins B driven into it was pro- 
vided. These pins were filed slightly flat where they 
sat against the side of the kevseat and the side of the 
shaft, and one end of the plate projected beyond the 
shaft more than the other so that by its own weight the 
pin within the keyseat would be thrust against one side 
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of the keyseat at all times. A level C was set upon this 
plate, and the plate slid carefully from one end of the 
keyseat to the other, the errors being noted. One side 
of this keyseat had to be correct and this side was tested 
and corrected by filing. 
G. W. KLaGeEs, 
Pittsburgh, Penn. 
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Grooving Brass Wire Lengthwise 


I recently had an order for some small brass pieces 
as shown at A. They were made of 7y-in. brass wire 
with a smooth V-groove 0.0425 in. deep and 0.0125 in. 
wide at the top. After filing a few in the vise, I tried 
milling but abandoned it for the following method which 
proved quick and satisfactory. 

Figs. 1 and 2 show two views of the faceplate made to 
fit the lathe. A piece was cut off the side as shown at B. 
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Fic. 1 Groovinc Brass Wire LENGTHWISE Fig. 2 


Two smal] eyes C and two eye-bolts D were also made. 
I cut a V-groove in the rim of the plate as shown at F 
and into this groove, with the two eye-bolts, I stretched 
a length of brass wire. I then turned the groove in the 
wire with the tool F. This method was quick and made 
a nice clean job of the groove, all pieces being alike. 
The pieces were slit off to length with a fine circular 
saw and bent to shape over a block. 
Jas. WHEELER. 


Wellington, Salop, Eng. 


os 
ve 


Spacing Center Punch 


The following is a brief description of a center punch 
which any mechanic may easily provide for himself. As 
shown in the engraving, this punch spaces and marks a 
circle at the same time, whereas others do the spacing 
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Spactnec CENTER PUNCH 


only, and if a circle is required dividers must be used. 
That shown is for a 14-in. drill. The punches are made 
1 
according to the size drill used. 
E. Kern. 


Long Island City, nN. Xs 
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DISCUSSION OF PREVIOUS QUESTION 





Making a Grooved Taper Pin 


After reading the article “Making a Grooved Taper Pin,” 
page 356, Vol. 38, I wish to submit a more detailed description 
of the pin for the reason that many who might give some 
good information on the subject do not consider themselves 
sufficiently well acquainted with the shape and limits to 
make suggestions. . 

These pins are known to many as channel! pins, in the use 
of which a wire is placed in the groove and the pin driven 
into the rail previously drilled. The same operation is then 
repeated on the adjoining rail, making what is known as 
the “bond” between the rails. These pins vary in length and 
diameter. They are about 1% in. long; the diameter at the 
larger end is about ™/qy in. and at the small end about 4 
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in. These are rough dimensions just to show the approxi- 
mate size of the pin. 

There are several limits that the manufacturer must hold 
to. On the diameter of the pin the tolerance is plus or minus 
0.002 in. The depth of the groove is covered by a total 
limit of 0.005 to 0.007 in. Another condition can best be il- 
lustrated by reference to the engraving of the pin in which 
CC is the center line, AA the top edge of the groove, and 
BB the bottom, which must be parallel to AA. This is nec- 
contact will be uniform, and to in- 


essary in order that the 
sure a firm grip on the wire for the whole distance. This 
completes the requirements that must be met in machine 


work. There are others in the plating and finishing that re- 
ceive rigid inspection by the companies using the pins. 
H. L. NICKERSON, 


Worcester, Mass. 
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Technical Instruction 


I feel more than gratified at the progress which Nephew 
Ford has made during the past year. If I had not had some 
experience with college freshmen I would let his case stand 
it is for he has now agreed with seven out of my nine 
propositions, or 77+ per cent., which is well over the cus- 
tomary passing mark. However, with the indulgence of the 
editor and readers, I wish to make last effort at con- 
version. 

First let me say that I regret to see any 
to East and West. When I am West I meet 
Eastern men who have made good. When I 
equal numbers of Western men who have made good. I 
have been so situated the past few years that I have met 
many of the best known educators of all sections, and I posi- 
tively decline to recognize on this evidence any East or West. 
There may be a difference in the material on which these 
men have to work; I doubt it. 

This is getting to be one big country, and just because a 
few of us are off up here in one corner and because a few 
blue bloods around the Hub affect a degree of snobbishness, 
is no indication that we are willing that the rest of the 
country shall either look up to or down us. As for lib- 
erality of educational methods, I believe that all sections are 
anxious to be entirely open-minded. The West has advanced 
further in the direction of university extension and education 
for those in the industries, and we have further in 
training for industries. We are waiting to see results of 
their work and they of ours. 

To get back to this question of the teaching of languages. 
I have always tried to make it clear that my objection is not 
to the languages, but to the methods of teaching and the 
rigidity of the requirements. My attention was centered on 
these two things because of my own utter inability to master 
Latin, French and German. 

My objections to the methods of teaching is that they are 
almost without exception based on an artificial analysis of 


as 


one 
reference made 


any number of 
am East I meet 


on 


gone 
the 


We teach our own children 


the language called grammar. 
English by force of example. When my baby mixed “why” 
and “because” in her sentences we did not bring out a gram- 
mar to prove she was wrong; we laughed her out of it. Not 
one real man in a hundred taiks to rule. If he does he is too 
stilted to get an audience. The man who makes himself felt 
and understood is the man who has understood others, who 
uses clear and forcible English, and who really has something 
to say. 

There are very few men who can define all the words on 
any one page of the “American Machinist.” We read and 
sense the idea, but we do not’ even really read words, let 
alone valuing each word. I find in Nephew’s last letter at 
least a dozen words whose real meaning I do not know, and 
I am using as many words for whose real shades of meaning 
I would have to consult a dictionary. Yet I believe I have 
had something approaching the average man’s education and 
experience. 


Calculus 


As for calculus, I forget whether, when I wrote “The 
Confessions of a College Professor,” I confessed to having 
taught calculus or not. If I had done so I would have em- 
phasized the fact that the portion of calculus that enters 
into an engineer’s work is, as I said in my last letter, so 
simple that no one would think of teaching it the way it 
is, etc. 

I hope to see someone teach calculus in such a way that 


a man of ordinary capacity can its usefulness from the 
start. If it is done that way enough can be taught in a very 
short time to enable a man to handle the ordinary engineering 
propositions and also to put him on the track, so that if in 
later life he is placed where further knowledge of calculus 
is useful he can get it himself. 

Just a word about the training of pupils whom we know 
are not likely to be given opportunity to use their education 
for a I consider it a fault for a college to 
train these boys in such subjects in detail at the expense 
of broad general principles. Take another subject which is 
faultily taught, was when I was teaching it; 


see 


number of years. 


sometimes or 


that is, strength of materials. A teacher who has been over 
and over the subject is almost inevitably drawn into more 
and more detail, every year. He finds more and more inter- 
esting things that are really valuable, and yet his time for 
the presentation of his subject does not grow. 

The trouble is that we somehow fail to realize that it is 
the proper sphere of technical training to teach boys how 
to think and reason and how to follow up and keep track 
of the new things in their profession A man thoroughly 
grounded in the principles of his various technical studies 


is much more likely to carry them through to the time when 

he will be allowed to use them than the fellow who got a lot 

of detail. ‘And the detail has also changed by that time. 
ENTROPY. 


Worcester, Mass. 


Pd 
The Problem of ‘Buying the Right 
Machine” 


As usual, John R. Godfrey on page 602, Vol. 38, gives sound 
advice on this subject. In buying machine tools, it is al- 
ways a safe policy to have your mind fairly well made up as 
to the machine you want before calling up salesmen for 
opinions. Many of our machine-tool makers employ real ex- 
perts to advise us on these matters, a fact which calls for an 


expert on the other side, otherwise, as explained by Mr. 
Godfrey “there will be confusion, if not disaster.” 
Buying machine tools is very much like buying dogs. The 


man who starts out to buy without knowing the breed he 
requires, is apt to come out of the deal with a mongrel, and 
I do not think him a satisfactory customer for any sales- 
man. The man who is called upon to select machine tools, 
to be successful, must rely principally upon his own judg- 
ment, realizing that the expert salesman has one type of 
machine tool to sell and in many cases knows very little 
about other machines, while all that he knows about your 
work is what you care to tell him. 








In this direction the careful study of catalog and adver- 
tisement, combined with taking every opportunity you can 
of seeing the many different machines at work, noting care- 
fully the condition under which they are being worked, and 
whether they would be better or worse in your own shop, 
are all valuable points. 

After selecting the “breed” salesmen, holding these (and 
these only) for sale may be called in and the various points 
discussed. Each machine has different points and a different 
price, and just how these points fit in with your work must 
determine the price you can pay for your machine, as I be- 
lieve that you get very near as much for a dollar from one 
firm as from another, and if you cannot make good on 


your bargain, it is not the machine that is to blame. 
F. P. TERRY. 


Belfast, Ireland. 
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Universal Jigs for Pin Holes 


I was interested in the device illustrated by Mr. Thomp- 
son for drilling crossholes in the end of pins. The illustra- 
tion shows a method of making one of these devices, which 
can be used on any size bolt, instead of it being necessary to 
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have a special j'g for each size. As will be seen, the bolt 
to be drilled rests on the fixed incline edge A, while the 
adjustable pieces B’s are moved in against the piece to be 
drilled. The bushing C is so located as to always drill the 
hole in the central position, regardless of the size of the 


bolt. 
E. SCHWARTZ. 


New York, N. Y. 
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Punch and Die Design 


The trouble with blanking and piercing dies referred to 
by S. German, Vol. 38, page 870, may be overcome es follows: 

He states that the slugs piling up in the die caused the 
punch or die to break, which is only natural. The way to 
overcome this is to make the die with the hole a one- 
degree taper; then harden and draw the punch and die toa 
light straw color to keep them sharp. The hole should then 
be lapped with a one-degree tapered lap until it is per- 
fectly smooth. After relieving the punches at the back 
no further trouble should be experienced. 

JOHN N. BRUNS. 


Union Course, N. Y. 
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The Instruction of Apprentices 


John R. Godfrey, in writing on this subject, Vol. 38, page 
992, appears to have found what is natural to expect, 
that there has come a time in industrial education corre- 
sponding to the squeezing of water out of an inflated stock 
company. Many communities started into industrial educa- 
tion a few years ago without the slightest idea of where 
they were going, or how they were going to get there, or 
what they were going to do when they arrived. Much of this 
work was promoted on the assumption that trades, skilled 
trades, too, were to be taught to half-witted degenerates. 

This was bound to fail. Much of it was started with the 
idea that it was better to start with little or nothing in 
the way of equipment than not to start at all. This was cer- 
tain to fail. Then other work was started with the notion 
that industrial education could be culturalized as drawing 
and manual training had been. This high-brow scheme was 
due to fail. The wonder is that more have not failed than 
have, when we consider in what unbusinesslike ways much 
of the work was started. 

The remaining schools are not finding so much need of dis- 
cussion in the technical press as they did, for the reason 
that certain fundamental propositions appear to be pretty 
well settled. What remains to be done is mostly to work, 
and that can be done with but little noise. Let us review a 
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few things that have been pretty well agreed on in the teach- 
ing of a trade by the different: schools. 

(1) That under present industrial conditions the skilled 
manufacturing trades, such as the machinists’, can be better 
taught in a school shop or shop school than by apprenticeship. 

(2) That only a few of the larger corporations can be 
expected to maintain schools at their own expense. 

(3) That instruction in these schools should partake 
largely of the methods pursued by the old-time employer 
who knew and took a personal interest in all his employees. 

(4) That as the more highly skilled trades develop, their 
technical side grows, and the demand for the educated me- 
chanic as distinguished from the machine operator grows. 

(5) That such schools should and must do actual com- 
mercial work in quantities large enough to insure thorough- 
ness of workmanship. 

(6) That the quality of the work that can be obtained 
from boys under proper and careful supervision and instruc- 
tion is surprising. 

(7) That proper training cannot be given without proper 
and “man-size” tools and equipment. 

(8) That boys will stay in schools up to their nineteenth 
or twentieth year if they can see that they are profiting by 
doing so, without any financial reward. 

(9) The classroom work and shop work form agreeable 
respites from each other, and that pupils alternating between 
the two do better work in each for that reason. 

(10) That few boys make skilled mechanics who are not 
fairly bright in the use of mathematics and drawing. 

These things apply to the teaching of a trade. Another 
set of principles might be presented for the education of 
those who are in the industries, that is, for part-time and 
continuation pupils. A sharp line of distinction should be 
made between these forms of education. 

As for the proposition that boys do not wish to learn a 
trade, it is not really so. Ask any boy of 14 or 15 on the 
street today what his ambition is and you will usually find 
that it is to become a second Ty Cobb. Like as not you had 
the same idea when you were his age, but you found that you 
hadn’t it in you, so you did the next best thing. That is 
just where a school for machinists has the drop on a shop. 

There is school athletics and all the rest of the social side. 
If a boy goes from grammar school into a shop he drops all 
his acquaintances, and all his old ideas of life and takes up 
another, which very likely may be better, but it does not 
look so to him. In a trade school he finds a gradual transi- 
tion. He holds up his head with the high-school boys and 
meets them in baseball and football and track athletics. He 
is taught that he can be a machinist without going home 
with a smutty. face or dirty hands, and that foul language 
is no essential part of any trade. 

E. H. FISH. 

Worcester, Mass. 
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Truing a Micrometer Anvil 


In Vol. 38, page 618, H. Wilson describes a method of tru- 
ing a micrometer anvil that reminds me of a 1-in. micrometer 
which I trued up. This micrometer had been dropped and 
consequently shut up 0.006 in. We thought on scrapping it, 
but a piece of glass with a few drops of thin oil and fine 
emery powder over which the anvil was worked back and 
forth soon imparted a true face to it. 

We then found the micrometer measured 0.0025 in. under 
the inch. This was corrected by chucking the thimble and 
grinding it off, thus making a true job. I always true up 
micrometer faces now with a piece of glass. Reversing, only, 
is necessary if both faces want correcting, and very little 
time is required to lap them both. 

O. P. RITTER. 


Birmingham, Eng. 
% 

Worms of very steep pitch which cannot otherwise be cut 
on a given lathe may often be successfully finished by putting 
a driving pulley on the leadscre wand gearing to drive the 
lathe spindle from the leadscrew instead of driving the lead- 
screw from the spindle in the usual way. 

bod 

According to “Engineering and Mining Journal,” there are 
about 6500 coal mines and 6000 metal mines in the United 
States. There are nine copper refineries, 45 smelteries, 28 
lead smelting works, 28 zinc and 314 iron. There are 159 
openhearth steel works and 30 bessemer works. Thus there 
is a total of 613 metallurgical works of the classes herein 


enumerated. 
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Psychology and the Machine Shop 


The word “psychology” has always carried with it an 
air of mystery, which has been heightened by the lan- 
guage with which it is described by most of the authori- 
ties. Prof. Hugo Munsterberg’s recent book on “Psychol- 
ogy and Industrial Efficiency” is possibly a little more 
understandable than the majority of the books which 
have preceded it, though a sample paragraph, explanatory 
of the aim of psychology, is rather deeper than we can 
wholly follow. The author says: 


The psychologist considers human experience as a series 
of objects for consciousness. All the perceptions and mem- 
ory ideas and imaginative ideas and feelings and emotions 
are taken by him as mental objects of which consciousness 
becomes aware, and his task is to describe and to explain 
them and to find the laws for their succession. ; 


All of which means that whatever happens that we see 
or hear or imagine has other effects upon us than those 
of which we are aware. It is in a way to be illustrated 
by the sun’s rays. We perceive only those between red 
and violet, but we are also affected by the ultra-red and 
the ultra-violet. For example, probably no one could 
keep erect on a bicycle by conscious effort. We know, 
if we stop to think about it, that when we fall to the right 
we turn to the right, but if we wait till we feel ourselves 
falling before we turn the handle bars we are liable to any 
one of a number of mishaps. 

Our whole lives are made up of these automatic actions. 
Some are natural and some are acquired. Psychologists 
helieve-that-certain tests-ean be made, by means of which 
it can be definitely determined what any man will do in 
certain emergencies. Some of these tests sound at first 
hearing rather puerile, but they will undoubtedly suggest 
to men of affairs other tests likely to be more reliable. 

In selecting men who will act clearly and coolly in 
emergencies it is often possible to “try them out.” For 
example, in sports like football success depends on quick, 
accurate thinking under excitement. Nothing more seri- 
ous than the loss of a few practice games is involved in 
this plan of trial. 

At the other extreme lies the man who is to stand on 
the bridge of an ocean liner and decide what to do to save 
the lives of thousands of passengers when another ship 
or an iceberg comes up out of the fog. He may make 
many voyages successfully before such an emergency 
arises. When it does arise he may go to pieces and either 
do the wrong thing or vacillate so long that he is too late 
to do anything. The psychologist probably would not 
wish to apply the football test, nor would he accept it 
as final because football players have been known to lose 
their grip. 

Prof. Munsterberg’s test is simple and ingenious, 
though not especially convincing. We give it briefly 
simply to show the line of thought which these people 
are bringing to bear on this subject. He uses 24 cards. 
On each card are four rows of 12 capitals, A, E, O and V 
in irregular repetition. On four cards one of these vowels 
appears 21 times, and each of the three others nine times. 


On eight cards one appears 18 times, and every one of 


the others 10 times. On eight cards one appears 15 times 
and each of the others 11 times. And finally on four 
cards one appears 16 times and each of the others eight 
times, and besides, eight different consonants are mixed 
in. 

These are shuffled, and the man to be tested is told to 
sort them as quickly as possible in four piles, each pile 
containing all the cards in which one letter predom- 
inates. The speed and accuracy are both taken into ac- 
count. The best result reported was where a student 
sorted the cards in 116 sec. and made only three mis- 
takes. We have no doubt but that this test would be 
better passed by men accustomed to much reading and 
study than by the type of men usually selected by steam- 
ship companies. We do appreciate, however, that as time 
goes on more appropriate tests will be found and carried 
out more in terms of the vocatien for which selection 
is to be made. 

All of Prof. Munsterberg’s tests are open to the criti- 
cism that they are more easily passed by educated men 
than by uneducated. Much as we believe in education, 
the ability of the man to produce results is of much 
greater importance. Another point on which we shall 
have to disagree with the author is his adherence to the 
belief that all these tests must be carried on by trained 
psychologists rather than by business men and mechanics. 
He says: 

Such a well schooled specialist, if hewspent a few hours in 
a workshop or a-few days in a factory,-could submit propo- 
sitions which might refer exclusively to the psychological 
factors and yet which might be more important for the 
earning and the profit of the establishment than the mere 
buying of new machines or the mere increase in the number 
of laborers. 

It seems to us that by the time psychologists are able, 
if they ever are, to give us workable tests, their results 
will be at least more valuable if interpreted in the light 
of common sense, which is only unorganized but pretty 
effective psychology. 

of 


Investigations of Worm Gearing 


Recent attempts to formulate the capacity of worm 
gearing have hinged on efficiency as the prime factor, 
but it seems possible that this is a wrong point of view. 
The problem of worm-gear design is essentially a heat 
problem, the mechanical capacity of the gear being meas- 
ured by its capacity to get rid of the heat generated. 
This being the equivalent of the lost work, it appears 
that the solution of the problem will resolve itself into a 
formula for the work which the gear can waste and not 
the work which it can transmit. The work which can be 
transmitted will then become a matter of the efficiency 
of the gear, a second formula for efficiency being super- 
imposed on the primary formula for the heat dissipating 
capacity. It will be seen at once that there is a certain 
parallel in this particular between worm gearing and 
journal-bearing design. 
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We have long since ceased to have any particular in- 
terest in the efficiency or coéfficient of friction of journal 
hearings, but we do pay more and more attention to the 
lieating effect and design provisions for radiating and dis- 
sipating the heat liberated by the work of friction. Any 
study of worm gearing should take the same point of 
view. Such mechanism must run in oil, and the permis- 
sible rise in temperature of this oil is a limiting condi- 
tion. 

What should be studied are the effects of the quan- 
tity of oil in the casing, the shape, size and location of 
the surfaces exposed to the air, atmospheric conditions, 
including air currents and the like, the shaft and con- 
nected parts as agents for conveying heat, and finally the 
need and effect of artificial means of cooling. Research 
into these factors as influencing the design and operation 
of worm gearing is an unworked field, and offers rich re- 
ward for anyone who will enter it. 

The final results can never be expressed in such a rigid 
form as has been attempted by those who have studied 
efficiencies ; but probably can be given in a form similar 
to that commonly used for journal bearings; that is, by 
dividing the types of surrounding casing into a few 
classes, depending upon their capacity for radiating heat. 
With bearings we commonly divide in this manner: The 
least efficient, from the point of view of heat dissipa- 
tion, is one which has just sufficient metal around it 
to provide the necessary mechanical strength; the second 
is styled a standard bearing in still air; and the third a 
standard bearing under well ventilated conditions. All 
three have been carefully studied, and proved design 
factors are available. 

If the amount of heat liberated in the bearing is great- 
er than can be cared for under the most advantageous 
conditions ; that is, for case three above, some other means 
for getting rid of the heat must be tried. Two methods 
are commonly used: The circulation of oil and cooling 
by water. There is no reason why these cannot be used in 
connection with worm gearing. In fact, experiments have 
been made by attaching a radiator to a gear case in such 
a manner that the heated oil from the bearing flowed 
through the radiator and was This develop- 
ment had its suggestion from the automobile field. 

Even though the information outlined is lacking to- 
day, the designer should carefully consider the heating 
effect of any design upon which he may be working and 
the surrounding conditions for radiating and dissipating 
the liberated heat. It is more than likely that many 
bearings whose action has proved unsatisfactory have 
failed because of a disregard of the heating under con- 
tinuous running. When the results of an investigation 
of the conditions and factors surrounding the generation 
and dissipation of heat are available, our knowledge of 
worm gearing will be as nearly complete as our present 
knowledge of journal bearings. 


cooled. 
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Economy of Time and Effort in the 
Shop 


In mechanical industry the designer is constantly en- 
deavoring by means of various metals, which science and 
research have shown to be the most advantageous, to re- 
duce sliding friction. On shafting he has introduced ball 
or roller bearings to reduce the turning friction. 


Much 
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thought and time have been expended in research to 
obtain the best lubricants, to provide a film of oil on the 
various moving surfaces. In many machines designed 
today experiments are made so that unnecessary vibration 
or stresses may be removed from the machines during 
operation in order to save power. 

It seems as though similar endeavor could profitably 
be applied to machine-shop operations and shop manage- 
ment. ‘Taking, for instance, the manager’s position, it 
would seem that by a little thought and prearrangement 
all complaints or advice could be received and acted upon 
in a systematic manner, certain periods during the work- 
ing hours being allotted for this purpose. This would 
enable the manager and foreman, or workman, to know 
just when they could meet each other without interfering 
with the routine work of either. 

As is too often the case now, the foreman remembers 
a complaint or suggestion he wishes to make, but at that 
particular time the manager is so busy with other mat- 
ters that the information brought out as a result of the 
interview is pigeon-holed and forgotten. This same 
principle should also apply to the factory foreman. The 
men under him should remember that the foreman’s 
success is often measured largely by the amount of 
thought each man under him puts into effect. A foreman 
is not intended to be merely a mechanical encyclopedia 
capable of answering questions of the workmen; each 
man should endeaver to answer the question himself be- 
fore approaching the foreman. : 

Finally, the workman can, by thoughtful consideration, 
conserve much of his physical power if he tries to make 
every motion count for the most. By keeping his vari- 
ous tools at a convenient height, and within easy reach, 
these motions will be most effective both for the machine 
and himself. 


2% 


The National Society for the Promotion of Industrial 
Education is sending to its members a letter, calling at- 
tention to the fact that in the closing hours of the ses- 
sion of Congress ending Mar, 4 last, the Page Bill, after 
passing the Senate, and the Lever Bill, after passing the 
House, died in a joint conference committee between the 
two Houses, and stating that friends of the idea of Fed- 
eral aid for practical education, including supporters 
of both of the above bills, now believe that the best 
way in which to deal with the whole matter is through a 
commission, appointed at this session of Congress by a 
joint resolution, which has been introduced by Senator 
Smith, of Georgia, and which is as follows: 

Resolved by the Senate and House of Representatives of 
the United States ef America in Congress assembled, That the 
President of the United States is hereby authorized to appoint 
a commission consisting of nine men whose duty it shail be 
to consider the need and report a plan, not later than De- 
cember first next, for national aid to vocational education. 

Sec. 2. That the members of said commission shall be paid 
their actual traveling expenses and subsistence while engaged 
upon the work of said commission. 

Sec. 3. That said commission shall have authority to em- 
ploy a secretary and to make such investigations into local 
conditions of the respective states as they deem necessary, 
the entire expense of the commission not to exceed the sum 
of $25,000. 

Sec. 4. That the sum of $25,000 be, and the same is hereby. 
appropriated to meet the expenses of the said commission. 

The society hearitly approves of this resolution, and 
its members are urged td give it immediate and hearty 


support. 
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Small High-Speed Riveter 

The riveter shown was recently developed by the H. P. 
Townsend Manufacturing Co., Hartford, Conn., especially 
for setting the sparking points in automobile spark plugs. 
The head of the machine contains the same mechanism 
as used by this company in its standard line and strikes 
approximately 15,000 blows a minute. 

The rod or handle simply lies in a V-groove in the 
block. The front end of this rod is bored out to receive 
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the spark-plug bodies into which the wires are placed. 
This handle with the plug in it is then laid in the V- 
groove and the plug is brought against the hammer of the 
machine by sliding it with the hand. The wires are set 
instantly, the metal in the body of the plug being driven 
in around the wire so tightly that it is almost impossible 
for it to ever become loose. These wires can be set at 
the rate of 20 per min., without the slightest danger 
of disturbing the insulation on the plug in any way. 
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Automatic Shut-off Valve 

This shut-off valve is a device suitable for serving as 
an outlet fitting upon a holder containing gas or other 
fluid under pressure or for introduction into a distribut- 
ing main conveying such fluid. It is so designed that a 
free passage of fluid is permitted up to a predetermined 
maximum but if this maximum is exceeded, due to a leak 
or break in the distributing line, the valve automatically 
and instantaneously closes off all flew and remains closed 
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until pressure is restored on the outlet side of the valve, 
when the latter at once adjusts itself to its normal con- 
dition. 

When the valve is used as an outlet fitting as shown, 
it is also suitable for a charging fitting, as the excess 
charging pressure forces back the valve piston and uncov- 
ers a series of ports in the cylinder, thus permitting a 
free flow of fluid into the holder. 

Within the body A is a piston B constrained to assume 
and retain its normal position by two springs C and D. 
The pressure within the holder is always free to act 
upon one side of this piston, having access through ports 
EF. The orifice or port # is of such a size that it will 
permit a flow of fluid sufficient to retain a pressure in 
outlet passage G@ practically equal to that in the holder 
itself. 
below that in the holder, as would result from a leak or 
break in the distributing piping, ‘the full holder pressure 
acting upon the inner face of piston B will force the pis- 
ton ahead, cutting off further flow of fluid through the 
port # and press the seat // of this piston against the 
surface J of the casing, thus shutting off all flow from 


If the pressure in passage (@ is materially reduced 


the holder. Upon restoring pressure in the passage G, 
the piston is restored to its normal position. 

An excess of pressure in passage G, such as occurs dur- 
ing the process of charging the holder, acts upon piston 
B, pushing it back against the resistance of spring D 
and uncovering a series of ports AK which are of sufficient 
area to provide for a free flow. When designed for use in 
a distributing system, where the flow is always in one di- 
rection, the operation of the valve is similar except that 
no provision is made for its use as a filling medium. 

This form of valve is a recent development of the Ed- 
ward Schroeder Lamp Works, Jersey City, N. J. 

“2 
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Combination Punch and Shear 
The engraving shows a solid-stee] frame combination 
punch, shear, bar and angle cutter, designed to take care 
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of almost any kind of cutting, shearing, coping, mitering 
and notching usually performed in this general type of 
machine. With interchangeable tools, beams and chan- 
nels or any other shape can be cut, and the punching 
tools can be interchanged for coping, mitering, etc. 

This machine is built in three sizes, and can be fur- 
nished with tight and loose pulleys for belt drive or can be 
arranged for direct motor drive. It can also be provided 
with turntable to facilitate mitering long angle irons. It 


is Uf the Oeking type,“handled in this country by~the - 


Wiener Machinery Co., 50 Church St., New York, N. Y. 
Screw-Cutting Precision Lathe 
with Friction Brake 


The lathe shown is a recent product of the Cincinnati 
Precision Lathe Co., Cincinnati, Ohio. There are no uni- 
versal joints in the screw-cutting attachment, the drive 
being entirely through gears, so arranged that the car- 
riage may be moved in or out as desired. The lathe, as 
regularly built, has a 34-in. bed; is 15 in. between cen- 
ters; has 8-in. swing and will cut threads from 10 to 80 
per inch. The spindle takes Rivett No. 4 half-inch col- 
lets. The location of the driving pulley permits of un- 
der-the-bench, side-wall or overhead drive. 

The combination countershaft, running at 560 r.p.m., 
operates the lathe-driving shaft at 635 r.p.m., giving a 
range of speeds on the main spindle from 500 to 1800 
r.p.m. When pressure is applied to the foot pedal, 
bushed rollers on the lifting levers raise the horizontal 
friction disk, disengage the friction members, and at the 
same time act as a brake, stopping the spindle in less 
than one revolution. This makes it possible to cut threads 
up close to a shoulder. 
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Fountain Drawing Pen 


The illustration shows a fountain drawing pen of which 
the object sought is immediately apparent to draftsmen. 
The ink is contained in a rubber reservoir within the 
handle and is fed to the blades in any desired quantity 
by a slight pressure of the finger on a conveniently placed 


lever. 





FounTAIN DRAWING PEN 


The blades are fitted with a quick-opening device and 
are hinged to swing sideways clear of the feed tube to 
allow of cleaning or to fill the reservoir. This pen is a 
recent product of the Keuffel & Esser Co., Hoboken, N. 
J., and is made of steel and german silver. 


o 
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Standard Case-Hardening Boxes 


Based on the features of design shown to be desirable 
by the experience with its case-hardening boxes, which 
were recently described in these columns, the Hess Steel 
Castings Co., Philadelphia, Penn., has standardized its line 
of cast-wrought case-hardening boxes. In addition, walls 
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of uniform thickness showed that the top edges became 
sharp long before the box itself was worn out, so that 
in the new design the walls are thickened along their 
upper edges. In order to permit convenient handling, 
a special fork has been designed. This fork is grooved 
to receive the top-edge ribs of a box. The entire series of 
boxes may be nested or boxes of the same size may be 
securely stacked. 
os 


Air-Driven Breast Drill 


The engraving shows an air-driven portable drill, 
built by the Smith Drill & Machinery Co., Chattanooga, 
Tenn., and known as the “Victor Turbine Drill.” It is 
driven by a small impulse air turbine. A single worm 
reduction gear drives the chuck spindle. All bearings are 
of the annular ball-bearing type. The size shown will 
take drills up to % in.; operates satisfactorily on 35 |b. 
of air and consumes 15 cu.ft. of free air per minute. 

















Arr-Driven Breast DriILi 


On the larger sizes a throttle is furnished that changes 
the size of the guide vane or nozzle, regulating the 
amount of air admitted but maintaining the proper shape 
of the nozzle. On the largest size the nozzle is operated 
both mechanically and manually. The machine will act- 
ually run on water, therefore, should any water be car- 
ried over by the air no harm will result. 
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According to statistics compiled by the American Iron and 
Steel Institute the production of foundry iron in 1912 aggre- 
gated 4,969,856 tons, against 4,397,729 tons in 1911, an in- 
crease of 572,127 tons. To this should be added the output of 
malleable Bessemer, which was 825,643 tons in 1912, making a 
grand total of 5,795,499 tons. The previous year the malle- 
able Bessemer production was only 612,533 tons, 1912 having 
shown an increase of 213,110 tons. White and mottled iron, 
direct castings made at blast furnaces, etc., aggregated 54,- 
613 tons in 1912, as compared with 45,192 tons in 1911, an 
increase of 9421 tons. 
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Convention of the Society for the 
Promotion of Engineering 
Education 


The twenty-first annual meeting of the Society for the 
Promotion of Engineering Education was held June 24, 
25 and 26 at Minneapolis, and proved to be one of the 
most successful and enjoyable conventions of the society. 
Over 100 members were in attendance and represented 
some 30 odd educational institutions located in 25 dif- 
ferent states. The Eastern states were well represented 
and the geographical distribution of the members ex- 
tended from Maine to Washington and from Oklahoma to 
North Dakota. 

The opening session was held in the library of the 
new Engineering Building of the University of Minne- 
sota, on the morning of June 24. Dean F. C. Shenehon, 
of the University of Minnesota, extended a welcome to 
the society, which was responded to by Prof. William T. 
Magruder, of the Ohio State University, president of the 
society. Dean F. L. Bishop, of the University of Pitts- 
burgh presented the report of the special committee on 
college administration. 

This committee made a study of the systems of admin- 
istration in use in the engineering schools of the coun- 
try. It found that there is such a wide range in the sal- 
aries paid to teachers that it is hard to classify them into 
groups. It developed that a given rank does not carry 
a given salary; the normal salary scale at present is about 
as follows: Assistants, $500-800: instructor, $1000- 
1500; assistant professor, $1500-2000; associate profes- 
sor, $1800-2000; professor, $2000-4000. 

It was found that two-thirds of the 80 schools consulted 
encourage members of their faculty to do consulting 
work, while the rest are either indifferent about it or 
prefer that they should not. The opinion prevailed that 
consulting work not only was of benefit to the instructor, 
but also to the school with which he is connected. As a 
part of this work it was found that a wide diversity of 
opinion and practice prevails among institutions concern- 
ing the use of equipment for private practice. Waite in 
the past no charge was made for such use of this equip- 
ment, the committee found a tendency now to make such 
a charge and to make the charge vary with the nature of 
the work. 

In reply to the question, “Do you believe that an in- 
structor’s ability and efficiency can be measured in the 
way common in industrial organization?” the schools 
aimost unanimously say that it cannot. 


DECREASE IN ATTENDANCE 


One of the most interesting parts of the report dealt 
with attendance in engineering schools. The committee 
found that since the maximum in 1909 the attendance 
has been steadily decreasing, and that if the attendance 
continued to increase at the same rate that it did between 
1905 and 1908, it today would be 18,500 instead of the 
14,500 that it is. The reasons for this decrease have been 
assigned to the general raising of standards both for en- 
trance and for graduation; the greater interest in courses 
of agriculture; greater interest in commerce courses; the 
prevailing opinion that the engineering profession is 
overcrowded. 

The discussion which followed this report was partici- 
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pated in by educators from all parts of the country, whose 
attitude did not seem to indicate any concern over the 
decrease in attendance, but who thought it best to call 
the attention of various manufacturing organizations to 
the conditions and to urge upon them the importance of 
a material advance in salaries to the beginners in engi- 
neering work, not so much to attract more men into en- 
gineering but to keep the men with natural endowments 
for engineering from going elsewhere. 

The paper on “Academic Efficiency,” by Prof. H. 8. 
Person, Director of the Amos Tuck School, Dartmouth 
College, discussed the question of whether the standards 
of efficiency in business could be applied to instruction 
in colleges. The paper pointed out how the processes by 
which a manufacturing plant turns its raw material into 
a finished product must differ from those by which an 
educational plant develops its freshmen into graduates. 
The first has to do with a development from a materia! 
capable of exact measurement to a product which is fin- 
ished; the other with the development from a material 
which varies widely in character and quality to a product 
which as yet no institution has had the temerity to call 
finished. 

The discussion which followed brought out the fact 
that many of those who heard the paper were in sympathy 
with its conclusions, but nevertheless felt that many of 
the principles of efficient management might be used to 
improve the effectiveness of the teaching in schools. They 
felt that many institutions were obliged to use such prin- 
ciples in order to take care of the large numbers in their 
classes, and that the idea toward which colleges must 
work for their own good is small classes, fewer subjects 
at a time, and closer contact between instructor and stu- 


dent. 


DesIGN AND EQUIPMENT OF BUILDINGS 


The afternoon session was really a symposium on the 
design and equipment of college buildings and laborator- 
ies. Prof. C. Russ Richards, professor of Mechanical 
Engineering at the University of Illinois, presented an 
illustrated paper on “Ideals of College Laboratory Con- 
struction,” in which he described the new mechanica: 
laboratory of the University of Illinois. These build- 
ings are of the one-story type with monitor roofs; the 
floors are of concrete suitable for heavy machines with- 
out additional foundations, with room in the basements 
for auxiliary apparatus; the interiar is lined with buff 
brick with tile wainscoting, the buildings are 
equipped with cranes. 

The paper of Prof. E. C. Schmidt, of the same uni- 
versity, on “The Equipment of the Railway Engineering 
Department of the University of Lllinois,” described the 
equipment used for making complete tests of locomotives 
of all commercial sizes and was illustrated by slides, 


and 


showing the equipment and its arrangement. 

Prof. A. L. Williston, principal of the Wentworth In- 
stitute of Boston, concluded the afternoon program of 
papers with a description of the new buildings and equip- 
ment of that school, and of the character of the work it is 
doing. The discussion followed this paper em- 
phasized the fact that while the purpose of the society is 


which 


primarily the promotion of engineering education, its 
members have a great interest and sympathy in the work 


of the trade school. 
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In the evening the society met in joint session with the 
American Water Works Society, where two~ papers on 
hydraulic-engineering education were read and later dis- 
cussed by the members of both organizations. 


SuMMER WorK FoR STUDENTS 


The morning meeting on the 25th was opened by a 
paper on “Summer Work in Industrial Pursuits for Stu- 
dents in Engineering,” which was read by title. A paper 
by A. C. Humphreys, president of the Stevens Institute 
of Technology, discussed “Four Versus Five or More 
Years of Engineering Education.” The point was made 
that before colleges decide to enlarge their courses to in- 
clude more time for instruction it would be well for them 
to ascertain whether they might not accomplish the end 
they desire by more efficient methods of instruction in the 
four years commonly considered the normal college 
course, 

The discussion of this paper by Prof. F. H. Constant, 
of the University of Minnesota, described at length the 
five-year system in use at that institution. The system 
aims to add more thorough work rather than more 
courses, and to include in the first years of the course 
more of the so called cultural studies, and to avoid crowd- 
ing too much highly technical and specialized work into 
the last year. Thus far both the faculty and students 
feel that the system is good, and that the extra vear is 
decidedly worth while. 

Prof. A. L. Hyde, of the University of Missouri, de- 
scribed the system of grading students in the University 
of Missouri, and explained its purposes and results. 
From his paper it is evident that a system is needed as 
much for the benefit of the instructor as for statistical 
reasons, and that by the introduction of its system it ha 
accomplished a more uniform and a fairer marking o 
students than was possible under the usual system. 

D. M. Wright, of the Henry & Wright Manufacturing 
Co., presented a paper on “The Revision and Standardiza- 
tion of English Technical Terms,” which was summarized 
by the secretary. The author of the paper made a plea 
for a preferred nomenclature in machine tools which would 
do away with the unstandardized names and confusion 
which now exist. His idea is always to call a machine 
first a machine and then give it a descriptive name which 
will tell what it is designed to do. He would say “drill- 
ing machine,” instead of “drill,” “drill press,” or 
“driller” ; “milling machine,” instead of “miller”; “turn- 
ing machine,” instead of “lathe”; “grinding machine,” 
instead of “grinder”; “boring machine,” instead of bor- 
ing mill”; “dieing machine,” instead of “power press.” 

The paper was discussed by Prof. J. J. Flather, of 
Minnesota, who introduced a resolution that a committee 
be appointed by the society to investigate the matter and 
make recommendations concerning the use of preferred 
nomenclature in mechanical engineering. The resolution 
was adopted by the society and a commission was ap- 
pointed by President Magruder. 

The afternoon convention was held in two simultaneous 
sessions, one devoted to highway engineering and one to 
shop work, drawing and coéperative instruction. In the 
highway-engineering session, a number of papers were 


f 


read, pointing out the opportunities for engineers in this 
new branch of the profession, and the essential qualifica- 
tions for men in this kind of work. In the shop session, 
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Prof. J. V. Martenis, of the University of Minnesota, 
read a paper on “Shop Work for Engineering Students 
at the University of Minnesota.” 

Following this, W. H. Richards explained the exhibits 
of student work and went into details as to methods of 
carrying out the work as outlined in the paper by Prof. 
Martenis. Mr. Richards explained that much of the 
equipment of other departments of the university was 
made by students in the shops, and showed a number of 
examples of student work. The notable thing about this 
work at Minnesota is that the entire work, from draw- 
ings to finished product, is done by students in a way 
whicli is admirably adapted to show the commercial] pro- 
cess of manufacturing machine togls and parts. 

Following the discussion, Prof. Thos. E. French, of the 
Ohio State University, read a paper on “The Educa- 
tional Side of Engineering Drawing,” which will also ap- 
pear in full in a later issue. 

Owing to the absence of Dean Herman Schneider, the 
paper by him on “The Codéperative System of Education 
from the Employer’s Point of View,” was read by title 
only, and will appear in an early number of the bulletin 
of the society. 

After the session the members were tendered an infor- 
mal reception by the ladies of the faculty of the univer- 
sity. Later the society met for its annual dinner at the 
Leamington. In his presidential address, Prof. Magruder 
pointed out the aims and ideals of the engineering 
teacher and made a plea for broader trained men in the 
profession of teaching engineering. He congratulated 
the society upon reaching its majority and expressed the 
hope that it would continue its splendid growth and en- 
thusiasm. 


Less ConcrerIr AND BroaperR TRAINING DESIRABLE 


At the morning session, June 26, Ivy L. Lee, executive 
assistant with the Pennsylvania R.R. Co., read an inter- 
esting paper on “How Can the Colleges and the Indus- 
tries Codperate?” Mr. Lee offered a generous and inter- 
esting criticism of the engineering graduate as he is 
measured by the industrial world, and stated that his two 
greatest faults consisted in a certain conceit concerning 
his ability as an engineer and that his training is too 
narrow. As a remedy it was suggested that more time 
might be devoted to training students in simple business 
methods and to giving them a broader knowledge of the 
industrial world. To accomplish this, it was pointed out 
that less time would have to be devoted to the highly spe- 
cialized courses in colleges and more given to actual com- 
mercial experience. In this last matter it was asserted 
by Mr. Lee that the industries stand ready to assist. 

The suggestions contained in the paper by Prof. E. V. 
Huntington, of Harvard University, on “The Units of 
Force,” brought forth much discussion concerning the 
difficulties the beginner has in adjusting the fundamen- 
tal relations between force, mass and weight. The dis- 
cussion was participated in by mathematicians, physicists 
and teachers of theoretical mechanics, and while it was 
generally agreed that a difficulty existed, no agreement 
could be reached as to the best way out of it. The mat- 
ter was finally left to a large and representative com- 
mittee of the society for investigation. 

The Thursday afternoon session was devoted to a paper 
on the method of carrying on the summer surveying 
courses at the Ohio State University and to a discussion 
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of the subject of these for mechanical-engineering stu- 
dents. In the first paper the advantages of conducting 
summer courses on a commercial scale was pointed out 
by Profs. Sherman and Schafly, under whose direction 
the students of the Ohio State University have been do- 
ing this work. At this institution actual commercial 
surveying is done in the summer months, for which the 
students receive pay, and in addition get the necessai, 
training required for their degree. 

In the second paper, Prof. H. Wade Hibbard, of th 
University of Missouri, gave some general directions un- 
der which work on theses should be conducted, and ap- 
pended a list of topics suitable for such work. In the 
discussion of the paper, it was brought out that such work 
should be done as a part of the regular required course 
and time should be set aside for it, and that care should 
taken to have students select topics which were within 
the range of their capabilities and experience. 

Princeton University was selected for the place of the 
1914 meeting, and the following officers were elected for 
the coming year: President, Dean G. C. Anthony, of 
Tufts College; Vice-Presidents, Prof. H. 8. Jacoby, of 
Cornell University, and Dean D. C. Humphreys, of Wash- 
ington and Lee University; Secretary, Prof. H. H. Nor- 
ris, associate editor of the Electrical World; Treasurer, 
W. O. Wiley, of John Wiley & Sons. 

One of the attractive and instructive the 
convention was the exhibit of surveying, drawing and pre- 


features of 


cision instruments, books and electrical apparatus, some 
20 odd exhibitors being present. 


Increasing the Swing of a Lathe 


Sometimes a company wants to turn a few pieces of 
large diameter, the other dimensions of which do not 
warrant the purchase of a lathe of sufficient swing to do 
the work. It is a common practice in cases of this kind, 


to block up the head. This, however, causes trouble and 














LATHE 


INCREASING THE SWING OF A 


makes the lathe unsatisfactory for ordinary work. The 
method used -in the shop of the Cincinnati-Bickford Tool 
Co. does not injure the lathe in any way; is quickly ap- 
plied or removed, and answers the purpose perfectly. 
This method is the 
A is made to fit the wavs of the lathe used. This 
The spindle is 
driven by means of a spiral gear 2B which meshes with a 


shown in engraving. A special 
head 


head has its own spindle and faceplate. 


similar gear screwed to the nose of the lathe spindle. 
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The auxiliary head is heid to the bed by clamps similar 
to those used for a tailstock. A hook C makes it easy 
to handle the head with the crane. A simple block D 
is used to elevate the tool rest. 

% 


The German Trip of the American 
Engineers 

Nearly a year ago the great German engiseering so- 
ciety, Verein Deutscher Ingenieure invited the Amer- 
ican Society ars chanical Engineers to participate in a 
joint meeting in Leipsig in June, 1913. Plans for the 
trip were sea, Soe way for several months, and on June 10 
the official party sailed on the “Victoria Luise” of the 
Hamburg-American Line. This included 166 men and 
86 ladies. In addition, 26 men and 20 ladies were ex- 
pected to join the party in Hamburg, making a total of 
some 298 for the official tour of German cities. 

It has been said that engineers are frosty and do not 
unbend. However true this may be of their attitude at 
their conventions and professional sessions, it was far 
from true of the ocean voyage. The steamer, especially 
fitted up for cruising, was excellently adapted for the 
needs of such a party. . A most efficient committee of ar- 
rangements had something planned for each day and 
evening of the trip except the day of sailing. These events 
included lectures, entertainments and sports of many 
kinds and suited to all tastes. A brief mention of these 
is of interest to show what engineers can do on a holi- 
day. 

Wednesday, the second day of the trip, included the 
swearing in of the sergeant-at-arms, and his deputies to 
serve for the trip; a reception by the officers of the steam- 
er was followed by a dance. On Thursday evening 
Henry Hess gave a lecture on German history, to brush 
up the members of the party on some of the chief events 
that centered around the places to be visited. 

Frank B. Gilbreth, who was sworn in as sergeant-at- 
arms, was tried on Friday evening for neglect of duty and 
other offences. This was an elaborately-staged mock 
trial, one feature of which was a large amount ‘of techni- 
cal expert testimony. A lecture on German Art was 


given on Saturday evening, by Prof. H. E. Clifford, 
touching on many of the art treasures in the cities to be 


visited. Sunday was the twenty-fifth anniversary of the 
coronation of the present German Emperor. A dinner 
in honor of this was given in the evening, in which the 
events of the reign of William II were outlined in Ger- 
man by one of the ship’s officers, and in English by Prof. 
Carpenter. This was a most unusual event for an Amer- 
ican party. 

On Monday and Tuesday the general deck sports were 
carried on with many participants. The first evening was 
devoted to an illustrated lecture by W. R. Warner on the 
German cities that the party was to visit. The lantern 
slides were loaned by the library of the State of New 
York. The views showed many of the principal streets 
and buildings, of Hamburg, Berlin, Leipzig, Cologne and 
Frankfort. 

On Wednesday morning, a stop at Plymouth was made 
and four delegates of the Verein Deutscher Ingenieurer 
came on board. These were Dr. Matchoss, Jan Molsen, 
George Frasch and Herr Knobel. They extended greet- 
ings from the German society and also from the Ham- 
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burg branch. The evening of Wednesday was given over 
to a cabaret show with talent drawn from the party, fol- 
lowed by the distribution of prizes to the winners in the 
games and sports. 

This brief outline while incomplete, gives an idea of 
the many enjoyable activities of the voyage. The weather 
was unusually fine all the way across, adding materially 
to the pleasure. All in all, the event was one that will 
never be forgotten by the participants. 





NEW PUBLICATIONS 





A PRIMER OF THE INTERNAL COMBUSTION ENGINE. By 
N. E. Wimperis. wee hundred and forty-three 5x7-in. 
pages. Illustrated. . Van Nostrand Co., New York City. 
Price, $1, net. 

As the author states at the outset, this little book is in- 
tended chiefly as an introduction to his textbook on “The In- 
ternal Combustion Engine.” In this way the larger work is 
not encumbered with the more elementary considerations and 
those who do not care to go deeply into the subject wiil find 
sufficient in the “Primer” to give them a general knowledge 
of internal-combustion engines. 

An introductory chapter is devoted to a brief history of 
the internal-combustion engine and this is followed by chap- 
ters on the theory of heat, gases and vapors, the ideal engine, 
the real engine, fuels and gas producers, engine details and 
engine tests. Of course, only the high points are touched un- 
der each item. 

The text has been prepared with a view to its use in the 
classroom, which fact explains the employment of calculus in 
the chapter on gases and vapors. Numerous examples are 
also included and the answers are given at the back of the 
book. 

PRINCIPLES OF SETTING OUT, SECURING AND TOOLING 
OPERATIONS. By Alfred Parr. Two hundred and ninety, 
554x8%-in. pages. 250 illustrations. Longmans & Co., 
New York, N. Y. Price $2.50 net. 

It is first necessary to translate the title, which is equiva- 
lent to “laying-out” as used in our shops, and the holding 
or clamping of work to the machine. The book contains 
some interesting information, especially for apprentices and 
younger mechanics and is particularly good for those who 
desire to familiarize themselves with English practice both 
in handling work and in measuring it, as considerable data 
come from the Newall Engineering Co. whose work in this 
connection bears an enviable reputation. 

Many interesting ways of doing work and attachments 
for various machines are shown. These are calculated to 
offer suggestions that can be used in similar work or in 
emergencies in any shop. All of the examples are not from 
British shops, however; some of them, and particularly those 
in which work is being manufactured on a large scale, are 
taken from American practice. It is an interesting book, and 
will be found much more useful in the small shops than 
where manufacturing is carried on in large quantities. 








PERSONALS 











Frank A. Weiss has been appointed purchasing agent of 
the Hyatt Roller Bearing Co., Newark, N. J. 

John Riddell, mechanical superintendent of the Schenec- 
tady works of the General Electric Co., sailed on July 5 for an 
European trip. 

A. H. Mitchell, whe was formerly Chicago representative of 
the Taft-Peirce Manufacturing Co., has assumed charge of its 
New York office, succeeding M. M. Whipple, deceased. 

W. H. Williams has been appointed district manager with 
the Electric Controller & Mfg. Co., with headquarters in Chi- 
cago. Mr. Williams was formerly connected with the Pitts- 
burgh office. 





OBITUARY 








for a number of years New York repre- 
died at his 


M. M. Whipple, 
sentative of the Taft-Peirce Manufacturing Co., 
home in Newark, N. J., on June 20, aged 49 years. 
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Collet for Holding End Mills 
By R. B. TuMANn 


Some time ago while making a set of end mills and a 
socket, I hit upon the plan of making them with straight 
shanks, cutting the job short by several operations. The 
engraving shows the idea. The end mills were to be 
made in sizes from 14 in. to 14% in. in diameter. At 
first the intention was to make them with a taper shank 
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Co.tutet For HoLtpine Enp MILLS 


and tang cut on the end. Generally, in such cases the 
end mills warp in hardening, furthermore, in cutting the 
taper, you always have to cut and fit; and in making the 
socket and cutting the taper hole in the spindle, more 
time is required than in cutting a straight hole where a 
straight reamer could be used and no elongated hole 
would be required in the socket. 

Another operation that was cut short was the grinding. 
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METAL WORKING 


NEW ENGLAND STATES 


Fire, at Skowhegan, Maine, damaged the Skowhegan 
Foundry, owned by Hackett & Witham, the Maine Spinning 
Co. mill and the Skowhegan Casket Co. Damage, $26,000. 

Plans are being peaperns for the construction of an addi- 
tion to the plant of the New England Iron Works, Summer 
St., Boston, ass. 

The Morse Twist Drill & Machine Co. plans to erect an 
addition to its plant at New Bedford, Mass. 

The Berger Machine Co., Springfield, Mass., will erect an 
addition. 

Bids will soon be asked for the construction of a school 
workshop building on Emory St., Springfield, Mass. It will be 
73x75 ft., two stories, of brick. 

Cc. E. Burnham will build a large commercial garage on 
Murray Ave., Worcester. Mass. 

The Wright Wire Co. has awarded the contract for the 
construction of an addition to its plant on Hammond S8t., 
Worcester, Mass. Estimated cost, $25,000. 

Silverman Bros., manufacturers of jewelry, will build a 
three-story, 94x156-ft. factory on Broad St., Providence, R. I. 
Dwight Seabury, Pawtucket, is Arch. 

The Royal Typewriter Co., Hartford, Conn., has awarded 
the contract to erect an addition to its factory on New Park 
Ave. It will be of brick, 50x83 ft., one story, with concrete 
foundation and floors. 

The Hartford Drop Forge Co. has awarded the contract for 
the construction of a forge shop to be erected at 830 Windsor 
St., Hartford, Conn. It will be one story, 45x50 ft. jm 
Greene is engr. Noted June 19. 


MIDDLE ATLANTIC STATES 


The Consolidated Car Heating Co., Albany, N. Y., will erect 
a new brass foundry. 
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As it is easier to grind a straight shank than it is a taper 
one, my plan was adopted with satisfactory results. One 
advantage of the holder shown, is that in case the end 
mill chatters it cannot come loose, whereas some taper 
mills, when they chatter, loosen and come out. The col- 
let closes tight enough with little force applied to the 
nut. I have shown only one size collet, which was for 
the mills with a 5-in. straight shank. Mills 4 to % 
in. were turned with a 7y-in. straight shank and from %& 
to \%& in. with %-in. straight shank. Two collets were 
made, one for the y4- and the other for the 5-in. straight 
shank. 

I found, in hardening the collets, that they sprung 
hardly any; I, therefore, bored my hole to suit the collets 
in the taper socket. In changing collet: it does not take 
any longer to remove the nut than it would to change 
those with taper shanks. At all times I have found this 
holder to stand up and hold the mills no matter how 
much chattering there was, and it has had some severe 
tests. 

LAd 
ee 

It is generally conceded that Germany has done more 
toward adapting industrial education to the needs of the 
people than has been done in the United States. Conditions 
in the United States differ widely.from conditions in Ger- 
many, and the details of adaptation must therefore be dif- 
ferent, but the underlying principles are the same. In ar- 
riving at an understanding of the principles, and for sugges- 
tions in applying them under American conditions, a clear 
presentation of industrial education in Germany cannot fail 
to be helpful. Such a presentation by Holmes Beckwith 
forms a bulletin published by the United States Bureau of 
Education under the title of “German Industrial Education 
and Its Lessons for the United States.” To learn at first 
hand from German experiences, the author of the bulletin 
spent the summer of 1911 investigating industrial education 
in Germany. The cities visited were selected with a view to 
their importance industrially 


AND ENLARGED SHOPS 
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Binghamton, N. Y., 


The Binghamton Iron & Metal Co., 
plant 


recently organized, will install new machinery in a 
purchased from the Binghamton Metal Paper Co. 


The Automatic Transportation Co., Buffalo, N. Y., manufac- 
turers of freight trucks, etc., will erect a manufacturing ad- 
dition to its plant at Buffalo, which will double its present 
capacity. 


The Dobel Mfg. & Plating Co., Buffalo, N. Y., has been 
incorporated and will erect and equip a plant for plating and 
polishing. 


The McCue Co., manufacturers of automobile axles, forg- 
ings and gears, Buffalo, N. Y., will build an extensive addi- 
tion to its machine shop and drop-forge plant at Elmwood 
Ave., Grate St., and the New York Central R.R. C. T. McCue 
is Pres. and Gen. Mer. 


The Aluminum Castings Co., Buffalo, N. Y., has awarded 
contracts for the addition to its Elmwood plant, at Elmwood 
Ave. and the Erie R.R. Roger C. Adams is Mer. 


25 Tllinois St., Buffalo, 
lant at Grant St. 
uild and equip a 


The Unique Brass Foundry Co., 
N. Y., has purchased a site for a foundry 
and the New York Central R.R., and will 
building this summer. 


A factory building, 54x118 ft., two stories, for which plans 
have been completed. will be built on Broad St., Utica, N. Y., 
by J. A. Birsching, manufacturer of textile machinery. 


Louis Sacksowner, Newark, N. J., will expend $18,000 for 
a one-story brick and steel foundry. 


The Ernst-Wiener Co., 50 Church St.. New York, N. Y., 
manvfacturer of rails, engines, etc., will build an addition to 
its plant at Easton, Penn. 


The American Wire Fabric Co. has completed plans for 
dorbline the capacity of its plant at Mount Wolf, Penn. The 
plans provide for an extension, 200x80 ft., a new tower, 42x36 
ft.. and a new engine house. 
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The General Engineering Co., Philadelphia, Penn., has 
been granted a permit for the erection of a factory, 67x157 
ft.. at Front & Kenilworth Sts., to cost $13,000. 


Crooks-Kries & Co., Baltimore, Md., have leased a site 
and will erect a foundry and boiler shop on West St. 
SOUTHERN STATES 


The Independent Scale Co. plans to build a factory at 
Asheville, N. C., for the manufacture of scales. Estimated 
cost, $18,000. 


The A. & J. Mfg. Co. is having plans prepared for im- 
provements to its stove factory on the North Side, Gadsden, 
Ala. It is planned to increase the capacity 50%. 


The owners of the Johnson Iron Works have bought a 
site adjoining their plant at Algiers, La., and plan the con- 
struction of a new building. Estimated cost, $3000. 


The blacksmith shop of L. Norman, at Britmart, Ky., was 
recently destroyed by fire, and small wood-workin and 
metal-working machines will be required when the shop is 
rebuilt. 


The Louisville Gas & Electric Co. will build a machine and 
blacksmith shop in addition to its present garage at Louis- 
ville, Ky. 


MIDDLE WEST 


The Hess Spring & Axle Co., Carthage, Ohio, has increased 
its capital stock from $100,000 to $350,000. 


The Cleveland Trust Co., Cleveland, Ohio, has awarded 
the contract for the erection of a repair shop. It will be 
one story 28x54 ft. 


The Wigmore Bldg. Co., Cleveland, Ohio, has let the con- 
tract for the erection of a one-story addition to its garage 
on East 13th St. 


The Adams-Bagnall Electric Co., Cleveland, Ohio, manu- 
facturer of electric-light appliances, has taken out a per- 
mit for the erection of an addition to cost $5000. 


The Allen Motor Co., Fostoria, Ohio, will receive bids soon 
for the erection of its proposed factory. The building will 
be twe stories and basement, 60x235 ft. 


The foundry vf the J. B. Foote Co., Frederisktown, Ohio, 
was destroyed by fire, June 27. Loss, $50,000. 


Owens Bros., Lima, Ohio, have started work on the erec- 
tion of their proposed garage. It wil be two stories and 
basement, 50x200 ft. 


The Baltimore & Ohio R.R. Co. is planning for the erec- 
tion of additions to its repair shops at Lorain, Ohio. 


The Massillon Rolling Mills Co., Massillon, Ohio, plans 
to enlarge its plant. A. B. Clark is Pres. 


The Champion Spark Plug Co., Toledo, Ohio, has had 
plans prepared for the construction of a two-story and base- 
ment factory. It will be 60x121 ft. 


The American Steel & Wire Co. has started work on im- 
proving and enlarging its plant at Anderson, Ind. 


Soest Bros. Electric Garage Co., Fort Wayne, Ind., will 
occupy a garage to be erected this summer at Fort Wayne. 
The buiiding will be one story, 88x150 ft., of concrete and 
steel, fireproof. Estimated cost, $17,000. 


The Rutenber Foundry Co., Logansport, Ind., is planning 
to enlarge its plant. 


Mandel Bros., State and Madison Sts., Chicago, IIL, have 
awarded the contract for the erection of a garage. 


Bids have been received by the American Can Co., Chi- 
cago, Ill, for the erection of its proposed three-story and 
basement factory, 280x200 ft. The cost has been estimated 
at $300,000. 


The Metal Equipment Co., Chicago, Ill, has started work 
on the erection of its proposed factory. It will be two stories 
and basement, 50x100 ft. Estimated cost, $8000. 


The Rock Island Bridge & Iron Works, Rock Island, IIL, 
has increased its capital from $30,000 to $50,000. 


R. Camp, Ashland, Wis., is planning to erect a machine 
shop and a garage. The building will be one story and base- 
ment, 60x90 ft. Estimated cost, $5000. 


Martin S. Opsata, Eau Claire, Wis., manufacturer of power 
plows, tractors, etc. has recently organized the Opsata 
Motor Plow Co., and will erect a large plow manufacturing 
viant. 


Freidmans Garage, 2466 Lisbon Ave., Milwaukee, Wis., 
has awarded the contract for the erection of a garage. It 
will be two stories, 30x120 ft. The cost is estimated at $15,- 
000, 


The P. Klumb & Sons Co., Sheboygan, Wis., manufactur- 
ers of gasoline motors, recently incorporated, has broken 
ground for the erection of its proposed new plant on Sae- 
man Ave. 


The Gehl Bros. Mfg. Co., West Bend, Wis., manufacturer 
of agricultural implements, has broken ground for the erec- 
tion of its proposed new plant which will include an elec- 
trical service station. 


WEST OF THE MISSISSIPP! 


The Buick Motor Co., Flint, Mich., is planning to build an 
automobile factry at Fort Scott, Kan. 


The Ford Motor Co., Detroit, Mich., has purchased a site at 
Houston, Tex.. and will erect an assembling plant. The site 
covers about 5% acres. 
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The Knoxville Tinware Co., Knoxville, Tenn., has pur- 
chased a site in Houston, Tex., and will erect a large factory. 


The Peerless Clothespin Co., Weatherford, Tex., will estab- 
lish a plant at Weatherford, for the manufacture of wire 
clothespins. F. A. Frantz is interested. 


J. B. Levy and associates, Tulsa, Okla., plan to construct 
a plant at Tulsa, for the manufacture of motor cars. 


The Ford Motor Co., Detroit, Mich., is planning to add two 
stories to its assembling factor yat Denver, Colo., which is 
one story at present. The addition will be 42x77 ft., of rein- 
forced concrete, and will cost about $60,500. 


WESTERN STATES 


William S. Poling, Anderson, Ind., is considering the erec- 
tion of a wire fence mill at Seattle, Wash. 


The blacksmith shop of the O. K. Transfer Co., Klamath 
Falls, Ore., was destroyed by fire, June 19, causing a loss of 
about $6000. 


The Stanley-DeBlois Co., Brawley, Calif., plans to erect 
. new commercial garage and machine shop on G St., Braw- 
ey. 


The Wickersheim Improvement Co., Fullerton, Calif., is 
having plans prepared for a commercial garage and machine 
spe to be erected at Fullerton. The building will be 75x140 


’ James Locke, Los Angeles, Calif., has purchased a site and 
will build a brass and aluminum foundry. 


The Hoiner Motors Co., Los Angeles, Calif., has acquired 
a site covering two acres, on the San Fernando Road, Los An- 
geles, and will erect a plant for the manufacture of automo- 
biles and traction engines. 


The National Mfg. Co., Richmond, Calif., manufacturer of 
beges Sting. has purchased a site on 14th St., and will erect 
a factory. 


The California Scale Truck Co., Sacramento, Calif., has ac- 
os a two-acre site at Sacramento and will erect a ay 
or the manufacture of the Gageweigh weighing truck. 3 
Gage is pres. 


The San Diego & Southeastern Ry. Co., San Diego, Calif., 
plans to erect new shops at San_ Diego. 


CANADA 


M. J. Butler, 21 Victoria Square, Montreal, Que., is man- 
ager of a new company which has purchased a mile of water- 
front along the St. Lawrence River, and is having plans pre- 
pared for a $1,000,000 steel forging plant. 


The Imperial Wire & Cable Co., Montreal, Que., is having 
plans prepared for a new building to be erected on Guy St., 
at a cost of $450,000. Part of the building will be eight 
stories, and the remainder four stories. 


The Sorel Iron Works, Sorel, Que., will soon begin the 
construction of an addition to its foundry costing $10,000. 


_ Fire, June 25, destroyed the Berlin Gasoline & Engine 
Works on Queen St., Berlin, Ont. 


The Barker Foundry Co., Ltd., has been organized at 
Brighton, Ont., with a capital stock of $100,000, and has 
taken over the business of D. J. Barker & Co., Picton, Ont. A 
new plant will be erected at Brighton for stove making and 
general foundry work. 


L. W. Ewing, Findlay, Ohio, is making arrangements to 
establish a factory at St. Thomas, Ont., for the manufacture 
of motor trucks. 


The Manitoba Rolling Mills Co., Selkirk, Man., will erect a 
new manufacturing plant at Selkirk, to cost about $500,000. 


GENERAL MANUFACTURING 


NEW ENGLAND STATES 


Fire, June 22, destroyed the lumber mill and box factory 
+ A ay A. Smith, on Pleasant St., Springvale, Maine. Loss, 
21,000. 


The Renfew Mfg. Co., Adams, Mass., manufacturer of 
dress goods, etc., has awarded the contract for the construc- 
tion of an addition to its plant, one story, 115x163 ft. Esti- 
mated cost, $30,000. 


The contract for the construction of an eight-story build- 
ing for ag mgt purposes for Julius Brice, Boston, 
Mass., has been awarded. Monks & Johnson, 7 Water St., 
Boston, are engrs. 


The tannery of C. S. Pierce, Brockton, Mass., was damaged 
$15,000 by fire, June 22. 


A concrete and brick building will be built to replace the 
one recently destroyed by fire, by the Framingham Steam 


Laundry Co., Framingham, Mass. Noted July 3. 


Plans are being considered by George Vaughn, Salem, 
Mass., for the reconstruction of his tannery, which was re- 
ony destroyed by fire, causing a loss of $350,000. Noted 
June 26. 


The Worcester Paper Box Co., Worcester, Mass., is in the 
market for new machinery for its factory. 


The Linde Air Products Co., Cleveland, Ohio, will soon 
award contracts for the construction of a factory on South- 
bridge St., Worcester, Mass. 

The National India Rubber Co., Bristol, R. L, has awarded 
the contract for the erection of a one-story brick addition, 
cement foundation, sawtooth roof, concrete floors, and cover 
38,000 sq.ft. 
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The Stillwater Worcested Co., Harrisville, R. L, is making 
preliminary arrangements for the construction of an addi- 
tion to its plant. 


Fire, June 22, destroyed the plant of the American Enamel 
Co., Neville St., Providence, R. I. Loss, $60,000. 


The New Haven Wood Co. is making preliminary arrange- 
ments for the construction of its new plant to be erected on 
Haven St., New Haven Conn. It will be three stories, 50x150. 


MIDDLE ATLANTIC STATES 


The plant of the Batavia Preserving Co., Batavia, N. Y., 
was destroyed by fire on June 27 with a loss of $125,000 on 
plant and machinery. It is stated that the company will 
rebuild at once and new canning machinery will be replaced. 


H. W. Ballard, Binghamton, N. 
to his silk mill. Noted July 3. 


The Larkin Co., soap manufacturer, Buffalo, N. Y., is 
building a large addition to its plant at 235 Van Rensselaer St. 


Y., is erecting an addition 


A four-story and basement addition. 60x100 ft., is to be 
made to the meat products packing on of the Danahy 
Packing Co., on Metcalfe St., Buffalo, N. Y. 


The Standard Oil Cloth Co., 320 Broadway, New Yok, N. Y., 
has awarded a contract for the construction of its new rein- 
forced-concrete factory building at Buchanan, N. Y. The con- 
tract also covers additions to its producer plant, electrical 
and power equipment. The estimated cost of the entire plant 
is $600,000. E. A. and H. L. Quick, Yonkers, N. Y., are the 
Archs. J. N. Royer, 320 Broadway, New York, N. Y., is Engr.- 
in-Charge. Noted July 3 


The Lake Shore Seed Co., Dunkirk, N. Y., is having plans 
prepared for a fireproof factory to replace the one recently 
destroyed by fire. Considerable new machinery will be re- 
quired. Noted July 3. 


ements are being made by the Pierce, Butler & 
Pierce Mfg. Co., Eastwood, N. Y., to equip its plant for elec- 
tric drive. The company will install 46 motors of from 1 to 
150 hp. capacity, and a motor-generator set. 


Arran 


The Normandie Silk Mills, Inc., Gloversville, N. Y., has been 
incorporated and will equip mills for the manufacture of 
silk fabrics. Thos. H. ubbard, George B. and Clinton V. 
Rowland, Gloversville, are the incorporators. 


Lockport, N. Y., will erect and 
of steel and concrete, on 
| ee A 


The Niagara Canning Co., 
equip a one-story canning plant 
Lower Market St., East Lockport, 


The Prest-O-Lite Co., Long Island City, N. Y., is enlarging 
its plant. 


Port Chester, N. Y., plans to 
for the manufacture of soap 
Estimated cost, $20,000. 


The Smith-Angevine Co., 
build a factory on Purdy Ave., 
and other products, from hides. 


Howard B. Nurse, Arch., Cutler Bldg., Rochester, N. Y., has 
completed plans and is taking bids for a one-story factory, of 
brick and steel, to be erected on Elm St. by the Probst Realty 
Co. for the Varsity Candy Co., lessee, who will install machin- 
ery for the manufacture of candy. 


“The Mohawk Gas Co., Schenectady, N. Y., has completed 
plans for a retort house, 53x172 ft., to cost $71,000. 


The West End Brewing Co., Utica, N. Y., has awarded 
contracts for a 55x90-ft. addition to its brewing plant 


Fire, on June 27, destroyed the fat-renderin plant of 
Theodore Glaser, at Alton, N. J. The loss on hides, tallow, 
fertilizers and machinery is estimated at $10,000. 


Fire, June 30, destroyed the plant of the Hudson Milling 
Co., 15th St. and Avenue B, N. J. Loss, $150,000. 


Fire, June 24, 
Mfg. Co., Gloucester, N. J. 


destroyed the plant of the Gloucester Ice 


Loss, $100,000. 

A. Gross & Co., manufacturers of candles and oils, of New- 
ark, N. J., will make extensive repairs and improvements to 
its plant. 


The Duplan Silk Mill Co., of Hazleton, Penn., contemplates 


enlarging its plant, at a cost of $200,000. 

Fire, June 28, destroyed the flour mill of Levan & Sons, 
Lancaster, Penn. Loss, $42,000. 

The Hellwit Silk Dyeing Co., Philadelphia, Penn., is hav- 
ing plans prepared by Earl P. Berger, Arch., for the con- 
struction of a two-story dye house, to be of concrete con- 
struction, 100x150 ft.. and a one-story power house, 90x90 


ft., to be located at Milnor St. and Delaware River. 
SOUTHERN STATES 


The Wheeling Wall Plaster Co. has increased its capital 
stock from $50,000 to $160,000, and plans to improve and en- 
large its factory at Wheeling, W. Va. 


L. B. Bristol will build an addition to his cotton gin at 
Statesville, N. C. The new building will have a capacity of 
from 70 to 80 bales per day. It is also proposed to enlarge 
the seedhouse and install scales and other equipment. 

The Empire Cotton Oil Co. has completed plans for a fer- 
tilizer plant at Cordele, Ga. Estimated cost, $20,000. 


The Imperial Cotton Oil Co. will rebuild its lint room at 
Macon, Ga., recently burned at a loss of $10,000. 
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The Mutual Gin Co. plans to establish a cotton gin and 
grist mill at Midland, Ga. B. C. Jenkins is pres. 


The 8S. T. Haskew Lumber Co., Gurley, Ala., will require 
wood-working and power equipment for a sawmill to be 
erected at that point. 


The Poitevant & Favre Lumber Co., Mandeville, La.. will 
erect a $250,000 lumber mill, with a capacity of 100,000 ft. 
of lumber a day. Complete equipment will be purchased. 


The Horsberger-Munro Lumber Co., Fort Smith, Ark., will 
build a sawmill at Darboone Spur, near Palmetto, La., on 
the Opelousas, Gulf & Northeastern R.R. The company will 
require wood-working and power equipment. 


The J. V. Pilcher Co., Louisville, Ky., will build an addi- 
tion to its button factory at Clay and Gray Sts., and will 
probably require some additional machinery after its com- 
pletion, mostly lathes, presses, etc. Fred Erhart, Norton 
Bldg., Louisville, is in charge. 

The Perryville Ice & Lighting Co., Perryville, Ky., is 
considering plans for enlarging its plant. Additional elec- 
trical and ice-making machinery will be required. 

MIDDLE WEST 


Fire, June 24, destroyed the mop factory of Jacob Meerse, 
at 110 East Second St., Cincinnati, Ohio. Loss, $40,000. 


Fire destroyed the cooper shop and store house of the 
Clifton Springs Distilling Co., Ludlow Ave., and the Balti- 
more & Ohio R.R., Cincinnati, Ohio. Loss, $17,000. 


The Ready Elevator plant, Cincinnati, Ohio, was destroyed 


by fire. Loss, $20,000. 
Adam Wuerst, mattress manufacturer, Cincinnati, Ohio, 


has purchased the building at 14, 16 and 18 Pear! St., and will 
remodel it for the manufacture of his product. 


The headquarters of the Continental Sugar Co., Cleveland, 
Ohio, will be removed to Toledo, Ohio. W. B. Rosever is 
Gen. Mgr. Offices have been opened in the Nasby Bldg. 


has 


cost 


The Cleveland Toilet 
awarded the contract for 
about $6000. 


Supply Co., Cleveland, Ohio, 
the erection of a laundry to 


Cleveland, 
new 


The Pfaffman Egg Noodle Co., 6919 Lorain Ave., 
Ohio, will soon start work on the construction of a 
three-story concrete factory to cost $30,000. 


The Cleveland Toilet Supply Co., 
cured a permit for the 
$10,000. 


The Dental Mfg. Co., Columbus, 
soon for the erection of a two-story 
factory on Wager St. 


has se- 
about 


Cleveland, Ohio, 
erection of a garage to cost 


bids 
to its 


Ohio, will receive 
fireproof addition 


The Toledo Packing Co., 


incorporated recently with a cap- 
ital of $50,000, , 


will soon. start the erection of a modern fire- 


proof plant in East Toledo, Ohio. A. J. Marleau, of the East 
Toledo Canning Co. is interested. 

‘The Ransbottom Bros. Pottery Co., Roseville, Ohio, will 
build an addition to its plant 60x300 ft., one story. 


The Troy Sunshade Co., Troy, Ohio, has Awarded the con- 
tract for the erection of its proposed factofy and warehouse. 
The building will be two stories, 100x172 ft. Estimated cost, 


$8000. 

Fire, June 20, destroyed the Scheetz Bros. Lumber Co.'s 
plant on Tod Ave., Youngstown, Ohio. Loss, $25,000. 

The Findeisa & Heckel Leather Co., Zanesville, Ohio, will 
build an addition to its factory, 40x60 ft., three stories, e«s- 
timated to cost $5000. 

The Whitten, Dennison Post Card Co., Auburn, Ind., is 
asking for bids for the erection of a factory. The building 


will be two stories, 40x100 ft. 


The Crescent Furniture Co., Evansville, Ind., has awarded 


the contract for the erection of a three-story addition to its 
factory at First Ave. and Franklin St. 
Work will start soon on the erection of the broom fac- 


tory for Sider & Son, Logansport, Ind. 
Fire, June 10, destroyed the Shoentrup Warden Rack fac- 


tory, Shelbyville, Ind. Loss, $10,000. 


The Detroit Lumber Co., 
planing mill, factory, garage 
purchased on Jefferson Ave. 


Detroit, Mich., will erect a large 
and office, on a site recently 
Ed. L. Thompson is pres. 


Fire, June 25, destroyed the cooperage works of the Walsh 
Mfg. Co., Frederick, Mich. Loss, $30,000. 


The Sligh Furniture Co., Grand Rapids, Mich., is consider- 
the construction of an addition to its factory, 128x60 ft. 


Fire, June 18, destroyed the plant of the 
413 Wells St., Chicago, Ill. Loss, $40,000. 


Peterson & Co., 4212 
the contract for 


ing 


Sullivan Oil Co., 


Wentworth Ave., 
the 


C & 
have awarded 
boiler house. 


The Chamber of Commerce, Quincy, IIL, 
prepared for the erection of a shoe factory. 
stories and basement, 50x266 ft. Estimated cost, $50,000. 


The LaCrosse Rubber Mills Co., LaCrosse, Wis. has 
started work on the erection of an addition to its plant. It 
will be three stories, 55x200 ft. 


Chicago, TIL, 
erection of a five-story 


is having plans 
It will be four 
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It is reported that the Excelsior Co., Menasha, Wis., has 
bought bn acres of land at Maple Ridge, Mich., and will 
erect a pulp mill. 

The Mutual Brewing Co., Milwaukee, Wis., has purchased 
a site and will build a bottling plant and brewery to cost 
about $1,000,000. Plans are being completed. 

Louis Vogel, South Milwaukee, Wis., is planning to erect 
a bakery. he building will be two stories and basement, 
30x78 ft. 

The Racine Shoe Mfg. Co., Racine, Wis., is erecting an 
addition to its factory on Clark St. It will be three stories, 
of brick. The output of the company will be increased about 
50%. 
The Wisconsin Crozite Brick Co., Waukesha, Wis., has 
been organized. A plant to manufacture 40,000,000 brick per 
year will be erected, The capital of the company is $500,- 
000. Among those interested are R. P. Brease, S. B. Harding 
and Percy Sawyer, Waukesha. 


WEST OF THE MISSISSIPPI 

Fire, June 25, destroyed the plant of the United Kansas 
Portland Cement Co., Iola, Kan. Loss, $50,000. 

Fire, June 26, destroyed the plant of the Aurora Milling 
Co., Aurora, Neb. Loss, $35,000. 

The Northern Flax Fiber Co., Great Falls, Mont., plans 
to establish a spinning mill at Great Falls. Thomas Couch 
is pres. 

The Montana Pulp & Paper Co., Libby, Mont., is planning 
to secure about 700,000,000 ft. of timber, and will erect a large 
pulp mill. The estimated cost is $1,500,000. 

J. C. Norby, Thompson Falls, Mont., J. J. Douglas and Joe 
Hagan, of Missoula, Mont., Charles Hart and 8S. . Alexander, 
of Bonner, Mont., have formed a company and will erect a 
steam-laundry plant at Thompson Falls. he estimated cost 
is $7000. 

Theodore Kipp, Cedar Rapids, Iowa, plans to erect a flour 
mill at Townsend, Mont., to cost approximately $50,000. 

M. V. Rogers, El Dorado, Ark., will build a sawmill near 
that town, and will require some machinery. 


WESTERN STATES 

The plant of the Northern Idaho Lumber Co., Lane, Idaho, 
which was recently damaged by fire, will be rebuilt. M. 
Cc. Weir and Fred Schekora, Spokane, Wash., are the new 
owners. 

H. P. Mason, Viola, Idaho, is planning to rebuild his saw- 
mill, recently destroyed by fire. 

The plant of the Draper Sawmill Co., Aladdin, Wash., was 
recently destroyed by fire, causing a loss of $5000. 

The Anacortes Glass Co., Anacortes, Wash., is plansing 
the installation of a crusher to secure the right kind of san 
for better glass. Other machinery will be installed also. 

R. G. and J. R. Hall, Hoquiam, Wash., will erect a 16-ton 
ice and cold-storage plant at Hoquiam. 

D. L. Taylor, Twin City, Wash., and B. EB. Russell, Pullman, 
Wash., will erect a broom factory at Kennewick, Wash. 

Mark Graves, J. A. Davis, Chas. Stevenson and J. L. Graves, 
Puyallup, Wash., have purchased the plant of the Washington 
Veneer & Mill Co., at Meeker Junction, near Puyallup, and 
will rebuild the plant. About $30,000 will be expended. 

A. L. Johnson, pres. and mgr. of the Pacific Knitting Mills, 
Seattle, Wash., is considering sites at Seattle for the erection 
of a large factory. 

The Goodyear Tire & Rubber Co., Akron, Ohio, has started 
the construction of a factory at Seattle, Wash. It will have 
a floor space of about 10,000 sq.ft. 

Fire, June 25, destroyed the plant of the Spokane Brewery 
& Malting Co., Fifth Ave. and Ash St., Spokane, Wash. Loss, 
$100,000. 
she plant of the New Method Dye Works, East K St., Ta- 
coma, Wash., was recently Goatrerves by fire, Spustog a loss 
of about $5000. It is understood the plant will be rebuilt. 

The flour milling plant of the Mount Fannie Flour Mill 
Co., Cove, Ore., was destroyed by fire, June 19, causing a loss 
of $40,000. It is understood the plant will be rebuilt. 

Fire, June 28, destroyed the sawmill of the Oregon Lum- 
ber Co., at Dee, Ore. Loss, $500,000. 

The Farmers’ Co-Cperatire Dairy Association, Hubbard, 
Ore., recently organized, is planning the erection of a large 
creamery plant at Hubbard. 

Z. T. Wilson, Hoquiam, Wash., has acquired a site at Med- 
ford, Ore., and will erect a fruit-canning plant having a daily 
capacity of from 56000 to 10,000 cans. 

The American Gasoline Co., New York, N. Y., plans to erect 
a distributing plant at Fresno, Calif. 


The Pacific Oilcloth & Linoleum Co. will erect a factory 
at Huntington Beach, Calif. T. E. Talbert, of Huntington 
Beach, J. E. Nelson, of Santa Ana, C. F. Hutchins, F. E. 
Phelps and W. H. Hazel, of Los Angeles, are the incorporators. 


Charles 8S. Spurr, Los Angeles, Calif., is interested in a 
company which is contemplating the erection of a large cot- 
ton-seed oil plant in Imperial, Calif. 


H. P. Johnson and M. J. Maxwell, Oceanside, Calif., will 
soon erect an ice plant at Oceanside. 


Fire, June 22, partly destroyed the Pacific Glass Works 
sane at Seventh and Irwin Sts., San Francisco, Calif. Loss, 
$ b 

Fire, June 22, destroyed the plant of the J. G. Lowden 
Millin Co., Bryant an Fifth ts. San Francisco, Calif. 
Loss, F300. 

The San Joaqiun Valley Refining Co., Stockton, Calif., will 
construct an oil refinery with a daily capacity of about 1000 
bbl. The estimated cost is $75,000. F, P. Faulkner, Sacra- 
mento, is interested. 

A. Neilson, Bakersfield, Calif., and C. Paulsen, Wasco, Calif., 
plan to erect a creamery plant at Wasco. 
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Fire, June 25, destroyed the saw and planing mills of 
the Fassett Lumber Milling Co., Fassett, Que. Loss, $100,000. 


Fire, June 22, destroyed the sash and blind factory of 
Itzweire & Sarrazin, at Duvernay and Levis St., Montreal, 
Que. Loss, $125,000. 


The Riordan Pulp & Paper Co., Montreal, Que., is havin 
lans prepared for a new mill having an annual capacity o 
0,000 tons, which will be erected in northern Ontario. 


Fire, June 24, destroyed the factory of the Canadian Pack- 
ing Co., Quebec, Que. ss, $25,000. 


The Glencoe Canning Co. has been organized with $100,000 
capital stock, and will erect a canning factory at Glencoe, 
oe, R. Muirhead and T. Loblaw, Toronto, Ont., are inter- 
ested. 


Farquharson & Gifford, Stratford, Ont., manufacturers of 
upholsterers’ supplies, have had plans pigperes for a new 
ne gg’ 2 r+ can 15,000. J. S. Russell, 21 Downie St., Strat- 
ord, is ren, 


Fire, June 17, destroyed the tannery of Wickett & Craig, 
Ltd., Toronto, Ont. Loss, $100,000. 


Fire, June 25, destroyed the sawmill of John A. McLean, 
Wingham, Ont. Loss, $15,000. The plant will be rebuilt. 


Herbert H. Clark, of the Clark Linseed Oil & Lead Co., 
and the Mexican Palm Soap Co., Kansas CY: Mo., is ne- 
gotiating with the city of Brandon, Man., and f satisfactory 
terms can be made, he will establish a flax mill, a soap fac- 
tory and a paint and varnish factory in Brandon. 


Robert Weder, Port Saskatchewan, Alta., will at once be- 
gin the erection of a flour mill, to cost $18,000. 





NEW INCORPORATIONS 





METAL WORKING 


The following companies have been incorporated to manu- 
facture: 

Briggs Carburetor Co., Augusta, Maine; carburetors. Cap- 
ital $600,000. Incorporators: R. S. Buzzell, treas., L. J. Cole- 
man, Augusta. 

Aero Fire Alarm Co., Portland, Maine; automatic fire and 
temperature alarms, signal devices. Capital ,$300,000. In- 
corporators: T. L. Croteau, Pres., A. A. Richards, Treas., 
Portland. = 

South Bend Spring Wheel Co., Portland, Maine; capital, 
$500,000. Incorporators: Albert F. Jones, T. L. Croteau, Al- 
bert A. Richards, Portland, Maine. 

American Chill Wheel Co., Portland, Maine. Capital, $500,- 
000. Incorporators: Albert F. Jones, T. L. Croteau, Albert 
A. Richards, Portland, Maine. 

The Sanford Riley Stocker Co., Ltd., Worcester, Mass.; 
mechanical apritqnces. Cantal $200,000. Incorporators: R. 
8S. Riley, A. C. Higgins, F. H. Daniels, Jr., Worcester, Mass. 

Titan Copper Products Co. Inc., Buffalo, N. Y.; copper ar- 
ticles. Capital, $25,000. Incorporators: C. V. Slocum, A. N. 
Slocum, W. W. Slocum, Pittsburgh, Penn. 

Concrete Blower Co., Inc., Boro. Manhattan, N. Y.; machin- 
ery and shops. Capital, $100,000. Incorporators: W. Van 
R. Whitehall, MacDonough Craven, Manning Stories, Pelham. 

Fogg Specialty Co., Boro. Manhattan, N. Y.; mechanical 
devices. Capital, $25,000. Incorporators: $250,000. Incorpor- 
ators: Joseph W. Babcock, Charles L. Cleland, Charles F. 
Fogg, 149 est 10th St., New York. 

Iridium Steel Co., Boro. Manhattan, N. Y.; copper, lead, 
zinc and other metal products. Capital $500,000. neorpora- 
tors: Mervyn Aprice, Emma W. Reune, Sidney R. Perry, 107 
Lockwood Ave., New Rochelle. 

Itala Aeroplane Co. Inc., Boro. Manhattan, N. Y.; aero- 

lanes. Capital, $100,000. Incorporators: R. Plastino, A. B. 

Far, G. R. Cooper, New York. 

Mutual Railways Utilities Co., Boro. Manhattan, N. Y.; 
capital, $1,000,000. Incorporators: W. H. Chapman, Arlington; 
J. W. Neville, C. W. Stengel, New York City. 

Almega Ventilation Co., Inc., North Pelham, N. Y.; sani- 
tary and ventilating articles. Capital, $50,000. Incorporators: 
Henry L. Rupert, Fred H. Nymeyer, Marry D. Gue, 1 Madison 
Ave., New York. 

The E. R. Caldwell Brass Co., Inc., Syracuse, N. Y.; brass 
castings. Capital, $50,000. Incorporators: E. R. Caldwell, 

. L. and F. L. Caldwell, 210 Onondaga Ave. 

American Engine & Electric Co., Wilmington, Del. Cap- 
ital, $800,000. Incorporators: A. 8S. C. Lepeere, Be Moray, 
W. M. Pyle, Buffalo, N. Y. 

Etho Automatic Ice Machine Co., wimingtes, Del. Cap- 
ital, $1,500,000. Incorporators: A. J.° Shinn, H,. Capper, 

O. Coates, J. J. Kane, Philadelphia, Penn. 

The Commercial Motor Car Co., Cincinnati, Ohio; motor 
cars. Capital, $50,000. Incorporators: Walter G. Vosler, H. 
A. Hoelscher, E. H. Hoelscher, W. G. Hoelscher and George 
Hoelscher. 

The Dayton-Bucik Co., Dayton, Ohio; automobiles, trucks, 
etc. Capital, $10,000. Incorporators: L. J. Haughey, Charles 
Abel, Joseph A. McKenny, Earl Simon and A. J. Smith. 

The Loomis Machine Co., Tiffin, Ohio; well-making ma- 
chinery. Capital $150,000. Incorporators: George D. Loomis, 
pipes Z. Good, illiam L. Hertzer, E. B. Naylor and D. L 


The Bock Bearing Co., Toledo, Ohio; bearings, general 
ogpnete. ee ee asd Hoary t. Bocke dex oaree 0. In- 
corporators: . E. Bock, enr oc ose . Lane 
Richard W. Kirkley and Frank H. Geer. ’ , 
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Toledo, Ohio; dies for metal 
$16. 000. Incorporators: 


The Ohio Die & Tool Co., el 
McKisson, S. A. Snell, 


stampings, tools, ete. Capital, 
EB. Snell, Donald E. McKisson, H 
John C. McKisson. 


The Watson Mfg. Co., Tahede, Ohio; general machine and 
manufacturing business. ital, $20,000. Incorporators: 
Cc. Watson, William A. Mil er, J. W. Miller, L. J. Metzger 


and Eugene Rheinfrank. 


Auto Drive & Parts Co., 
sories. Go $100,000. 
J. Kelly, L. D Buentin. 


Gray Pneumatic Gear Shift Co., Chicago, Il.; manufactur- 
ing ———s - arts for ome, Capital, $1, 000,000. In- 
ee arsh, O. Cleave, E. E. Gray, Chi- 
rn 


cuum Can Co., Chicago, i 
tal, Vivo. 000. Incorporators: 
Ss. Jameson, Chicago, Il. 


Howell Gilmore Mfg. Co., 

Cansse}, $100,000. Incorporators: J. 
H. B. Gilmore. 

The Wisconsin Iron Ore Co., Superior, Wis.; Capital, 25,- 
000. Incorporators: Selma Erickson, Archibald McKay, James 
B. French. 

The Stuttgart Foundry & Machine Co., Stuttgart, Ark. 
Capital, $15,000. Incerporators: J. E. Brown, Pres.; Starling 
White, Vice-Pres.; J. P. Nicholas, Secy. 


GENERAL MANUFACTURING 


The following companies have been incorporated to manu- 
facture: 

Eastern Crushing Co., Augusta, Maine; to operate a stone- 
crushing plant. Capital, $10,000. Incorporators: R. S. Buz- 
zell, L. J. Coleman, C. L. Andrews, all of —— 

Vernon Co., Portland, Maine; paper. Capttal, § $600,000. In- 
corporators: Ardon W. Coombs, Charles Tolman, all of 
Portland, Maine. 

United States Fuel Co., Portland, Maine; to manufacture 
and deal in all kinds of fuels. Capital, $200,000. Incorpora- 
tors: R. A. Worth, Pres.; C. L. Brooks, Treas., Portland. 

The Calcium Products Co., Providence, R. I.; calcium car- 
bide and similar products, also electrical machinery. on fi 
ita, #109, 000. Incorporators: James H. Reid, Newark, N. J., 
8. oO. F. Tingley, East Providence, R. I. 

household de- 
Irving Elson, F. A. 


Indianapolis, Ind.; motor acces- 
Incorporators: J. J. Kennedy, J. 


cans and receptacles. Capi- 
. H. Mann, EB. W. Lademan, 


farm implements. 


Lomax, IIL; 
Howell, 


R. Howell, G. E. 


wncaeniaan Utilities Co., Bridgeport, Conn.; 
vices. Crpital, $10,000. Incorporators: 
Cate, W. H. O. Harn, all of Bridgeport. 

Askam Rubber Co., Milford, Conn.; rubber goods. Capital, 
$150,000. Incorporators: William F. Askam, Isaac . ae 
Hawes and Leroy Askam. 

Elm City Laundry Co., New Haven, Conn.; to conduct a 
laundry. Capital, $25,000. Incorporators: Harry Albert, 
Isaac Cohen, Zuna Alpert, all of New Haven. 

Karin Mfg. Co., Inc., Brooklyn, N. Y.; wall paper, hangings 
and draperies. Capital, $25,000. Incorporators: W. T. Paal, 
Brooklyn, A. V. Kirkeby, Nutley, N. J.; L. 

York. 

The Niagara Canning Co., Lockport, N. Y., will erect and 
equip a one-story eons factory a steel and concrete, on 
Lower Market St., East Lockport, 


A. Sorenson, New 


American’ Bankers’ "Construction Co., Boro. Manhattan, 
N. Y.; office fixtures. ital, $25,000. Incorporators: W. A. 
MacAllister, H. G. Stacail ster, West Orange, N. J.; M. Rosen- 
thal, New York. 

Dorr Mfg. Co., Inc., Boro. Manhattan, N. Y.; toothpicks. 
Capital, $100,000. Incorporators: F. F. Aldridge, George W 


Weaver, H. A. Dorr, 141 West 36th St., New York. 

General Sanitation Corporation, Boro. Manhattan, N. Y.; 
sanitary appliances. Capital, $50,000. Incorporators: Harold 
S. Mackaye, Alexander Baxter, Jr., Harry D. est, 170 Broad- 
way, New York. 

Lignite Products Co., Wilmington, Del. 
Incorporators: John Mellen, Harry Faulkner, 
IlL.; E. G. Jones, Wilmington. 

The Kentucky Log Co., Cincinnati, Ohio; lumber. Capital, 
$30,000. Incorporators: Edward O. Robinson, Frederick 
Mowbray, James A. Walsh, Arthur Earl Hart and aa 
R. Welling. 

The National Millwork Bupply 
doors and sill work. Capita 


Capital, $100,000. 
Granite City, 


Co., Cleveland, Ohio; sash, 
$10,000. Incor orators: Cc. E. 


Schmidt, C. V. Ligget, A. J. Schur and A. E. Knuth. 
The Fultonham Stone Co., Zanesville, Ohio; quarrying and 
marketing stane Capital, $25, 000. Incorporators: Harry c 


Swingle, J. A. Swingle, Charles C. Robinson, L. Swingle. 


National Sanitary Mop Co., Indianapolis, Ind.; mops. Cap- 


ital, $10,000. Incorporators: Tr C. Cary, C. G. Broo 8s, Marie 
Brooks. . 

Frank P. Lewis Cigar Co., Peoria, Ill. Capital, $150,000. 
Incorporators: William T. Lewis, Tobe H. anssen, I. C. 
Pinckney. 

The Building Material Co., St. Louis, Mo. Capital, $10,000. 
Incorporators: Theodore H. Shiff, Fred W. Brand, James T. 
McAnulty. 

The Winlock Brick & Tile Co., Winlock, Wash. Capital, 
$25,000. Incorporators: J. A. Veness, George W. Daniele, x 


Cc. Shives, all of Winlock. 


Nollan Knitting Co., Portland, Ne ; Operate knittin ills. 
oe ital, $100,000. Incorporators: y a Henry nm | Hugo 
Nolan. 

Oakland Ice & Cold Storage Co., Oakland, Calif.;: to en- 
gage in ice and cold storage business. Capital, $100,000. In- 
corporators: L. Elkins, C. Coonan, B. Van Olstine, L. Abbott 
and F. O. Harrington. 


United States Ramie Products Co., San Franci 
fiber and textiles. Capital $500,000. Pn ye 
Pyle, Charles W. Guild, Frederick W. Hammond, S. 
Leon, M. M. Getz. 
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FORTHCOMING MEETINGS 








Annual convention, 


American Foundrymen’'s Association. 
Richard Moldenke 


Oct. 14-16, Chicago, IL, Hotel La Salle. 
secretary, Watchang, J. 

The Institute of Operating Engineers. Regular meeting 
second Thursday of each month, Engineering Societies Build- 
ing, New York City H. E. Collins, secretary, 29 West 
Thirty-ninth St., New’ York City. 


American Society of Mechanical Engineers. Monthly 
meeting first Tuesday. Calvin W. Rice, secretary, 29 West 
Thirty-ninth St.. New York City. 


Boston Branch National Metal Trades Association. Monthly 
meeting on first Wednesday of each month. Young's Hotel. 
b. F. 8. Clark, secretary, 141 Milk St., Boston, Mass. 

Providence Association of Mechanical Engineers. Monthly 
meeting fourth Tuesday each month. J. A. Brooks, secretary, 
Brown Upiverstsy, Providence, R. I. 

New England Foundrymen’s Association. Regular meet- 
ing second Wednesday of each month. Exchange Club, Bos- 
$28. Mass. Fred F. Stockwell, 205 Broadway, Cambridgeport, 

ass. 

Engineers’ Society of Western Pennsylvania. Monthly 
meeting third Tuesday; section meeting, first Tuesday. Elmer 
K. Hiles, secretary, Oliver Building, Pittsburgh, Penn. 

Superintendents 'and Foremen's Club of Cleveland. Monthly 
meeting third Saturday. gy Frankel, secretary, 310 New 
England Building, Cleveland, Ohio 

Western Society of Engineers, Chicago, Ill. Regular meet- 
ing first Wednesday evening of each month, excepting July 
and August. Secretary, J. H. Warder, 1785 Monadnock Block, 
ee: o, Ill. 

hiladelphia Foundrymen's Association. Meetings first 
Welnenien of each month. Manufacturers’ Club, Philadelphia, 
pvae. Howard Evans, secretary, Pier 45 North, Philadelphia, 
enn. 

American Society of Engineer Draftsmen. Regular meeting 
third Thursday of each month. Walter L. Smyth, secretary, 
74 Cortlandt St., New York City. 


WANTS 


ffectttons Wanted, three cents per word, each insertion 
Positions five = = B Ph) 





All advertisements payable in -dvance. 


Copy should oy — us aut, fetes than Friday 10 & M., {:. Sar guoving 


week's issue. Answers to our care, New 

York, will be forwarded. 

No information given by us cepneting one advertiser's address. 

Original letters of jon or er papers of value should 

not be inclosed to unknown correspon 

No Lary = accepted from any A, yy"  anenntation or individual 

ceasful ap fee for *‘registration,” a commission on wages of suc- 
ful applicants for s peoeeens. 
vertisers to acknowledge the replies received 
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oonge this Ly 








POSITIONS OPEN 


Canada 


TOOL MAKERS, experienced on high grade jig, fixture and 
—— work; steady work and good wages to satis- 

actory men; state experie nee, wages expected, and when you 
could report for work. Ross Rifle Co uebec, Can. 


ASSISTANT SUPERINTENDENT wanted for a modern gas 
engine plant about one hundred miles from Buffalo; must 
have particular ability in handling men and working under 
modern system. Give particulars, P. 69, Am. Machinist. 


Connecticut 


A YOUNG MAN of proved executive ability, good education 
and mechanically inclined, to take charge of department in 
large manufacturing plant; good opportunity for an energetic 
man who wants to work; must have had oxpertegee in hand- 
ling large force of men; references required. . 52, Am. Mach. 


Illinois 


EXPERIENCED DRAFTSMAN, preferably one with some 
experience in Te tm? of agricultural machinery. Address 
applications with full information, P. 48, Am. Machinist. 


FIRST-CLASS machinists, tool makers, die sinkers, lathe, 
planer, drill press, screw machine, Dering and milling machine 
operators, wood and metal pattern makers, brass polishers, 
buffers, finishers, millwrights, hammermen and blacksmiths, 
who wish to increase their opportunities, to register with 
the free employment department of the National Metal Trades 
Association, 1021 Peoples Gas Bldg., Chicago, 


Maryland 


A GOOD MECHANIC to take charge of tool and stock 
room and instruct as to best methods of getting out dupli- 
cate work; Food future for right man. Apply, stating experi- 
ence and salary expected, F. X. Hooper, Glenarm, Md. 

Massachusetts 

FACTORY MANAGER—A growing business in the East 
with ample yy y- and large plant, entirely new, wants a fac- 
tory manager 30 to 40 years old; experienced in scientific man- 
agement and preferably a technical college graduate; good 
opportunity for the right man. Address, with full particulars, 
P. 106, Am. Machinist. 

Michigan 

SUPERINTENDENT—First-class man experienced on 
heavy stamping and tool making; must be good executive and 
able to produce results, not excuses; advancement, etc., to 
right man. P. 86, Am. Machinist. 
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FOREMAN—Detroit automobile factory wants an experi- 
enced Potter & Johnston imachine foreman to take charge of 
large battery of these machines; must be thoroughly familiar 
with this class of machine and must know how to get out the 

reference and 


work and handle men; give experience, age, 


salary expected, P. 82, Am. Machinist. 


FOREMAN—Large Detroit automobile mncgery wants one 
live energetic general machine foreman to take charge of floor 
containing several departments; applicant should be familiar 
with general automobile manufacturing machinery; prefer a 
man who is more an executive and producer than one who 
could qualify as an expert machinist; state experience, age, 
salary wanted and give references. All replies considered 
confidential. P. 81, Am. Machinist. 


Missouri 
CHIEF INSPECTOR, capable man for factory employin 
1000 people; also assistant chief inspector for plant No. 2, 
employing 500 people. In answering, state age, weight, refer- 
ences, experience, and salary wanted. Write to “General 
Superintendent,” Wagner Mfg. Co., St. Louis, Mo. 


New Jersey 
ENGINEER for position of assistant to chief draftsman 
in drawing room connected with the manufacture of air com- 
pressors; give age, references, experience and salary ex- 
pected. P. 95, Am. Machinist. 


YOUNG MAN familiar with case-hardening and heat treat- 
ment of small cylinders, crank shafts, pistons, ete., similar 
to best practice in manufacture of automobile parts; give ref- 
erences, age, experience and salary expected. P. 79, Am. Ma. 


New York 


TOOL MAKERS, first class. Address, stating experience 
and wages expected. Savage Arms Co., Utica, N. Y. 


TOOL DESIGNER, first class, with experience on dies, jigs 
and fixtures used in the manufacture of small sheet metal 
parts, such as typewriter parts. In reply, please state past 
experience and salary expected. P. 72, Am. Machinist. 


FOREMAN—A thoroughly competent punch press depart- 
ment foreman on small accurate work, one who knows 
how to compel proper care of good dies and who has the in- 
telligence and interest to manage a department efficiently. 
“Press,” P. 71, Am. Machinist. 


Ohio 
TOOL AND DIE MAKERS, first class, experienced On pre- 
cision jig, fixture and die work. Address, stating experience, 


wages expected, etc., P. 83, Am. Machinist. 

ASSISTANT FOREMAN, with thorough knowledge in hard- 
ening small tools—cutters, reamers, taps, drills, etc. (carbon 
and high-speed steel); one experienced in handling help pre- 
ferred. P. 38, Am. Machinist. 

OPPORTUNITY FOR EXPERT DIE MAKER—Wanted at 
once by large steel stamping and yy eres | manufacturing 
company, an expert and experienced die-maker man capable 
of designing dies and taking charge of die room; top notch 
wages to the right man furnishing us with A No. 1 references; 


this position offers elegant opportunity for advancement. 
For further information address by letter only, J. Walter 
Thompson Co., 312-14 Park Bldg., Cleveland, Ohio. 


Pennsylvania 


TOOL MAKERS; men used to close accurate jig and gage 
work; state experience. P. 75, Am. Machinist. 


GISHOLT OPERATORS, 
steady employment for competent men. 
Ardmore, Penn. 


A FIRST CLASS FOREMAN for uptodate heavy forging de- 
partment; give details of your experience, also age and ref- 
erences in your reply. P. 105, Am. Machinist. 


OPERATORS—tThe Monotype School is maintained to train 
young men to meet the constant demand for operators of our 
type casting and composing machine; these operators do so 
well that we receive more applications for places than can 
be filled: these qualifications carry most weight: Common 
sense, automatic machinery experience, printing office experi- 
ence, type foundry experience. Full particulars will be fur- 
nished to inquirers who furnish the same information about 
themselves, and mention this paper. Lanston Monotype 
Machine Co., Philadelphia. 


POSITIONS WANTED 


Connecticut 

MECHANICAL DRAFTSMAN, 28, able designer, experi- 
enced in automatic machine building, tool and jig design and 
automobile construction; years of practical experience; able 
to take charge of shop. P. W. 88, Am. Machinist. 

MANUFACTURERS contemplating enlarging their equip- 
ment will save money by employing a mechanical architec- 
tural engineer; building and power plants laid out: automatic 
machinery, dies, tools, jigs, and fixtures designed; mechanical 
drafting in all its branches; consultation, preliminary costs. 
P. W. 100, Am. Machinist. 


experienced on 21-in. machines; 
The Autocar Co., 


Maine 

YOUNG MAN, mechanical, technical education; seven 
years shop and designing experience: either a permanent or 
temporary position considered. P. W. 94, Am. Machinist. 

Massachusetts 

EXPERIENCED DESIGNER of automatic machinery and 

tools for the production of interchangeable parts in large 
uantities: educated, 23 years’ experience: age 39. P. W. 84, 
m. Machinist. 

DESIGNER AND ENGINEER, technical, 20 years’ experi- 
ence, desires responsible position; experience includes special 
and automatic’ machinery, tools. jigs, steam and gasoline 
engines, shop management. P. W. 89, Am. Machinist. 
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Michigan 

ASSISTANT SUPERINTENDENT, CHIEF TOOL DESIGNER 
or other responsible position wanted = A-1 machinist, tool- 
maker, draftsman, tool and machine designer, of 14 years’ 
broad experience, accustomed to the rapid production of small 
and medium sized interchangeable work, executive of proven 
ability; American; 29, married; location, any desirable place. 
P. W. 91, Am. Machinist. 


New Jersey 

CAPABLE PRACTICAL MECHANICAL ENGINEER with 
wide experience as superintendent, engineer, etc., would like 
selling a good mechanical specialty; capable of earn ng good 
income; good record for integrity and energy. P. W. 104, Am. 
Machinist. 

SUPERINTENDENT OR FACTORY MANAGER desires 
change; thorough knowledge of uptodate tools and systems 
for getting results; specialized last few years on light, high 

rade work such as adding machines and typewriters; vicin- 
ty of New York preferred. P. W. 103, Am. Machinist. 


New York 


MECHANICAL DRAFTSMAN, various experience, 
position. P. W. 62, Am. Machinist. 

DRAFTSMAN, mechanical, technical graduate; various ex- 
perience, loca.ity immaterial. P. W. 101, Am. Machinist. 


FOREMAN, toolroom, manufacturing expert on high-class 
lathe work, jigs and fixtures, in automobile line preferred; 
New York or New Jersey. P. W. 97, Am. Machinist. 

EXPERT DESIGNER AND SYSTEMATIZER, seven years’ 
experience, General Electric Co. and Westinghouse Co., wants 
position as chief draftsman. P. W. 102, Am. Machinist. 

MECHANICAL DRAFTSMAN, as assistant chief or design- 
ing draftsman; experience Corliss and Meyer valve steam en- 
gines, air compressors, pneumatic tools, jigs and fixtures; A-1 
reference. P. W. 85, Am. Machinist. 

EXPERT on grinding production, American, age 29, under- 
stands the operation and adjustment of practically all makes 
of grinders; five years’ experience as machinist, and eight 
years as grinder operator, piece work demonstrator and fore- 
man, good technical education. P. W. 99, Am. Machinist. 


wishes 


Pennsylvania 


MECHANICAL ENGINEER AND DRAFTSMAN wants ex- 
ecutive position; eight years’ good experience; have handled 
brass foundry, machine shops, ete. P W. 986, Am. Machinist. 


GENERAL FOREMAN of machine shop; eight years’ exec- 
utive experience; a first-class mechanic on high-class inter- 
changeable manufacturing; can furnish best of references as 
to executive and mechanical ability. P. W. 90, Am. Machinist. 


ENGINEER, 38, American born and educated, with wide 
experience in design and construction of medium and heavy 
machine tools and special machinery, desires change; has suc- 
cessfully managed one of the largest engineering works in the 
East, and would consider engagement in management engi- 
neering or sales department. P. W. 98, Am. Machinist. 


Wisconsin 


general machine sRop, motor-truck 


FOREMAN, toolroom, 
96, Am. Mach. 


experience, energetic, wishes to change. P. 


Foreign 


ENGINEER, 30, German, speaking 


CIVIL-MECHANICAL 
with seven years’ ‘American 


English, French and German, 
experience, desires to take up representation of first-class 
American concerns in Germany, France, etc.; highest Ameri- 
can and German references. P. W. 49, Am. Machinist. 


MISCELLANEOUS 


Punch press tools, jigs fixtures, ete. Taylor-Shantz Co., 


Rochester, N. Y. 
Patents secured. 
Washington, D. C 
We make tools, dies, models and special machinery. Gooley 
& Edlund, Syracuse, N. Y. 


Commission house wants lines to sell throughout Connecti- 
aut, Massachusetts and Rhode Island. M. 87, Am. Machinist. 


Work wanted for automatic gear cutters and Jones & Lam- 
son turret lathes, also machinery to build. Sipp Machine Co., 
Paterson, N. J. 

For Sale—Job pattern shop employing 10 men; only shop 
in district; owner has other business takes all his time. M. 93, 
Am. Machinist. a 

We have a well equipped shop and are in a position to exe- 
cute promptly orders for light machinery and machine parts; 
high grade workmanship. Grimm Mfg. Co., Buffalo, N. Y. 

Modern, well equipped machine shop in Toronto wants to 
build light or medium weight machinery or machine parts for 
Canadian trade; could also look after sales. M. 77, Am. Mach. 

For Sale—Fifteen Dey dial time recording clocks, two col- 
or ribbon; thirteen of 150 capacity and two of 250 capacity: 
in good condition. Remington Typewriter Works, Ilion, N. Y 


Cost Sheet, giving cost of fuel for oil, gas and steam 
engines and current for electric motors; at all prices and 
rates of consumption; folding pocket size, 10c., stamps or coin. 
A. Stritmatter, 214 E. 7th St., Cincinnati, Ohio. 


Plant Wanted—To buy or lease modern manuacturing 
plant with at least 20,000 ft. floor space; could use more; pre- 
fer plant equipped with machine tools suitable for building 
light machinery; automobile plant would do; Central States 
preferred. M. 92, Am. Machinist. 

The following machine toois required; must be in first- 
class condition suitabie for very accurate work: state price, 
maker and full details: Horizontal boring and drilling 
machines, 60” and 72”; face lathes, 120” and 240”; triple- 
geared engine lathe, 72”; universal radial drilling machine, 
6 ft. radius; slotting machine, 18” and 24”; key-seating ma- 
chine, 3x24” and 4x36”. M. 438, Am. Machinist. 


Cc. L. Parker, patent attorney, 990 G St., 
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The Fawcus Herringbone Gear Hobber 


SY NOPSIS—This is a compact single-headed machine, 
designed to cut in an interchangeable system herring- 
bone or double-helical gears from the solid. It uses two 
hobs, one right-, the other left-hand, carried on a single 
saddle, and cuts both halves of a gear at the same time. 
The hobs rotate in opposite directions, the upper clock- 
wise as the observer faces the machine, the lower counter- 
clockwise. The feed is downward. Thus the direction 
of cut of the former is from the cut surface out, and of the 
other-from the outer surface in. This latter feed is 
directly opposed to accepted machine-shop practice, but 
is completely successful. The cutting pressures of the 
hobs are opposed and neutralized through the section of 
the gear being cut, thus relieving the machine of these 
stresses. 


os 


The increasing use of large herringbone or double hel- 
ical gears was commented on in Vol. 38, page 295, in 
an article describing the Faweus herringbone gear 
planer. This machine was developed for large gears and 
heavy work. The firm that built it, the Fawcus Machine 
Co., of Pittsburgh, Penn., has just put into use a gear 
hobber for solid herringbone gears of smaller size than 
those for which the planer is adapted. 

The advantages of large herringbone gears hold equally 
well for those of smaller diameters and finer pitches. 
These are, their suitability for high speed, the continuous 
nature of the tooth contact, the absence of end thrust and 
their high efficiency. These qualities have been long 
recognized, but the gears have not been extensively used, 


Fawcus Herrincpone Gear HosBer 


owing to the difficulties in their manufacture. The com- 
mon method has been to cut each half separately as a 
single helical gear, one right- the other left-hand, and 
then match the halves. As a machine-shop operation this 
has been none too easy where accurate results were re- 
quired, and eventually turned the attention of designers 
to methods for cutting such gears from the solid. One 
result of this study is the herringbone gear hobber illus- 
trated in Figs. 1 and 2. 

This machine is a decided departure in gear-hobber 
design. Referring to the illustrations, it is seen to be a 
compact, single-headed machine, using two hobs. One 
of these is a right-, the other left-hand, and both are car- 
ried on a single saddle. The hobs rotate in opposite direc- 
tions and are fed downward. | Both halves of the gear are 
cut at the same time. The cutting pressures are opposed 
and neutralized through the section of the gear being cut, 
thus relieving the machine of these stresses. The object 
of this machine is to produce gears of the highest degree 
of accuracy, both as to the spacing of the teeth, the regis- 
ter of the right- and left-hand sides, and the generated 
tooth curves. The latter feature is dependent upon the 
accuracy and design of the hobs. ° 

The machine illustrated has a maximum capacity of 48 
in. diameter by 20-in. face. The minimum diameter that 
This machine that 
has been built embodying these principles, and represents 


can be cut is 1% in. is the second 
a number of refinements of design over the experimental 
machine. That one had a maximum capacity of 8% ft 
diameter by 30 in. face, with a minimum diameter of 
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3 in. It is the intention of the Fawcus Co. to build a 
number of sizes. A large machine having a maximum 
capacity of 15 ft. diameter by 5-ft. face, and a minimum 
size of 6 in., is at the present time under construction. 
The purpose of this machine is to produce herringbone 














Fie. 3. HerriIncBone Gear Hopper CutrtTine A PINION 


gears in an interchangeable system. ‘This implies the 
standardization of a number of things. These are, the 
helical angle of the teeth, the pressure angle of the teeth, 
and the tooth proportions. Those adopted are: A helical 
angle of 23 deg., a pressure angle of 20 deg. and an in- 
volute form of tooth. 

This standardization permits of arrangement of hobs 
as shown. That is, beth hobs are set horizontally, and 
there is no angular setting of them for changes in hob 
diameter or sizes of pitches of the gears to be cut. 


GENERAL CONSTRUCTION 


Turning to Figs. 1 and 2 the hobber is seen to have a 
heavy full-box-section base with a deep flange at the floor 
to catch and hold the cutting lubricant. Except a few 
shafts and one pair of gears the mechanism is outside of 
this base. The advantage of ease in care and adjustment 
is evident. 

The left-hand end of the base carries a wide, stocky 
column of half-box section. In front on flat ways is the 
table saddle. On the vertical column is a slide or car- 
riage for the holes, counterweighted by a weight con- 
cealed and guarded in the hollow of the column. 

The drive is from a constant-speed shaft C, in Fig. 1, 
that can be driven from a motor or belt as desired. 

THE Hos-ConrroLLiInec MrecHANISM 


As has been indicated, the most novel feature of the 
design is the arrangement and control of the hobs. These 
are best seen by referring to Fig. 2. The lower one is car- 
ried on a spindle, whose bearing is in a housing integral 
with the column saddle. The upper hob is carried on a 
slide, which is vertically adjustable by means of screw A 
with reference to the lower hob. This is necessary to get 
the proper setting for different widths of gear face. The 
upper hob starts to cut at the upper edge of the gear 
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blank, while the lower begins at the middle of the face. 
Thus the distance between their settings must always 
correspond to the half width of the gear face (see 
Fig. 3). 

The most novel feature in regard to these hobs is the 
way in which they rotate and ‘cut. The upper one is 
right-hand, the lower left. As one faces the machine, the 
upper revolves in a clockwise direction, the lower counter- 
clockwise. This means that the upper cuts in the same 
manner as an ordinary milling cutter. The chip is taken 
from the finished cut surface to the outside. The lower 
hob is the reverse of this. Its cut is from the outer 
surface of the gear blank down to the finished surface of 
the cut. This is contrary to machine-shop practice and 
tradition, but is completely successful. It is an excel- 
lent example of the shattering of a tradition, and proves 
once more that nothing should ever be taken for granted. 

It is interesting to note that when this machine was 
under design, that particular feature was the one given 
most theoretical consideration. The general opinion was 
that it “would not work,” and this belief was tenaciously 
held until a simple experiment proved that it did work, 
and supplied the necessary courage to finish the desig.n 
The result has been happy, for this is the second machine 
which is now daily cutting gears in this way. 


Ws 








Fic. 4. FintsHine Cut across THE FACE oF A HERRING- 
BONE GEAR BLANK 


The hobs are driven by the slots in the spindle noses as 
seen in Kig. 2. Small hobs are made with a detached 
shank or driver and an integral follower. The latter fits 
the outboard bearing, plainly shown in’ Fig. 2, and which 
is adjustable lengthwise. The driver is attached to the 
hob by a draw-in screw, and this driving shank in turn 
is pulled into the hollow spindle by a draw-in bolt. 
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In the case of the large hobs, both follower and driver 
are separate, and these two pieces, with the hob, are 
pulled together by means of a through bolt. The driver 
is then pulled to its seat in the spindle by the draw-in 
bolt. This construction presents numerous advantages, 
one being the use of a minimum amount of high-speed 
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Ser or Turspine Gears Cut on HERRINGBONE 
GreaR HosBER 


Fig. 5. 


steel in the hob itself, and an interchangeable set ofsdriv- 
ers and followers. 


Tue Driving MrecHANISM 


Turning now to the driving and transmitting mechan- 
ism, power is supplied by either motor or belt to a shaft 
which projects beyond the base at the right rear corner 
as the machine is shown in Fig. 2. This shaft passes 
through the base of the machine and carries on its outer 
end the gear C of Fig. 1. This, in turn, meshes with a 
second outside gear, which drives a second shaft passing 
back through the base. A pair of gears concealed within 
the base, one of which is on the second shaft, drives a 
third shaft whose outer end is shown at D. The gears C 
are changeable for different cutting speeds. 

On this shaft is a worm, driving a wheel in the gear’ box 
around PD, which transmits motion to the vertical, heli- 
cally splined shaft F of Fig. 1. Similar parts drive a 
second helically splined shaft on the other side of the ma- 
chine. Both of these shafts are plainly shown in Fig. 2. 
Their purpose is to drive the hob arbors. Each splined 
shaft drives a nut, which has on its outer surface a 
spiral gear. This, in turn, meshes with a spiral gear on 
the short horizontal shaft directly above the hob arbor. 
On the outer end of this short shaft is a helical gear, 
which meshes with a second helical gear on the arbor 
spindle. This arrangement is identical for each side of 
the machine. 

In addition to their function as driving members, 
these two splined shafts provide the motion which changes 
the speed of the hobs and cuts the oblique or helical 
teeth. That is, one hob is retarded and the other accel- 
erated in passing across the gear face. Thus the upper 
hob, which begins its cut at the edge of the blank, cuts 
a helical tooth extending from the edge backward with 
reference to the direction of rotation of the blank. The 
lower hob begins to cut at the center of the face and cuts 
a helical tooth extending from the center of the face to 
the edge forward with reference to the direction of mo- 
tion of the blank. 

This rate of retardation and acceleration is fixed and 





AMERICAN MACHINIST 87 


constant, but the amount required for a hob of any given 
lead is governed by the change gears shown on the hob 
spindle and the short horizontal shaft above it. 

A gear cut on this machine will always register per- 
fectly so far as one set of helical teeth are related to the 
other set, even though they do not meet in the center of 
the gear face. To insure the apex being in the center of 
the gear—or elsewhere as in staggered teeth—an adjust- 
ment is provided. The upper end of the nut on the 
right-hand spiral shaft carries integra] with it a large 
head F, of Fig. 2. In this head is a small worm, which 
meshes with a wormwheel integral with a sleeve fitting 
around the nut and carrying the spiral gear. The end 
of the shaft of the worm can be reached by a socket 
wrench. Thus by turning this worm the relative po- 
sitions of the spiral gear and the nut are changed, per- 
mitting of very fine adjustment of one hob with its mate. 
The handwheel G of Fig. 1 serves to lock the nut and its 
spiral-gear sleeve together, after the adjustment has been 
made. 

This entire mechanism is very simple in construction, 
easy to set up and adjust, in spite of the fact that any 
description of it must be somewhat lengthy. 

FEEDING MECHANISMS 

Turning back to Fig. 1, the gear C and its mate are 
change gears to vary the general speed of the machine 
in changing from one kind of work to another. The shaft 
D extends through the base to the outside at the right. 
and there drives a set of compound change gears, which 


transmit motion to rotate the work table. These are 
changed to adjust for different sized blanks. The last 


shaft of the series drives two horizontal shafts through 
miter gears, and these shafts in turn drive the table, and 
as each carries a worm meshing with the table worm 
gear, the work table is very steadily and positively driven 
and great accuracy in spacing is secured. 

At the extreme rear of the machine in Fig. 1 and at the 
side will be seen a pair of change gears, which transmit 
the. motion for the feed of the column saddle, 
and for the horizontal feed of the table saddle. A shaft 
at the rear of the machine carries the second change 
gear and two worms. One of these meshes with a worm- 
wheel on a short shaft extending forward, and having on 
its outer end a miter gear meshing with a gear on the 
end of the screw that controls the vertical motion of the 
column saddle. A large handwheel provides hand con- 
trol. A jaw clutch controls the power feed. 

The second worm on this short rear shaft meshes with 
a wormwheel on a stub shaft, and through spur-gear 
drives a shaft extending forward through the base. This 
provides the horizontal feed for the table saddle. A 
crank is used for hand adjustment and setting. This 
power feed is also under the control of a jaw clutch. A 
latch prevents the throwing in of this and the clutch 
for the column-saddle feed at the same time. 

This horizontal saddle feed is used for feeding the hobs 
into their cuts, and when the proper depth is reached, 
this feed is thrown out and the vertical feed thrown in. 

An oil pump is chain driven from the main driving 
shaft. The cutting lubricant drains back into the wide 
gutter at the bottom of the base, thence to the pump 
suction. 

The fourth illustration shows the hobbing machine in 
the act of taking a finishing cut across the face of the 
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herringbone gear blank. The gear shown is for a high- 
speed drive and the blank is forced on the shaft prior to 
cutting. The cutting action of the hobs is well shown, 
as the upper part of each half of the face is finished and 
the lower portion is only roughed out. In Fig. 5 a set of 
turbine gears cut on this machine is shown on the testing 
floor. These particular gears have, as will be noted, ex- 
tremely long bearings and a large diameter shaft for the 
gear. This is due to the fact that on the end of this shaft 
a large Sturtevant fan is keyed. 

The foregoing description discloses a machine that 
is simple in construction and operation, and a departure 
in gear hobber design. 

“s 
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Finger Protector on Punch Press 
By Ropert GRIMSHAW 


There are all sorts of so called protectors for such ma- 
chines as stamping and punch presses, but most of them 
are not positive. A German device makes the press fool- 
proof in that when the fingers get inside the danger line 
the device stops the machine before any damage is done. 
It may be applied to almost any press, whether of the 
toggle, eccentric or crank type, leaving the dies free to 
handle the work. 

The operator moreover does not have to make any spec- 
ial or unusual movements in order to do his work. The 
principle on which it works is that the clutch of the 
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FINGER PROTECTOR ON PUNCH PRESSES 


machine cannot be thrown in as long as the fingers are 
under the plunger. 

In the illustration the two levers B and C are attached 
to the main shaft A, on the left of which is a sleeve. 
The lever B is fast on the shaft, the other, C, rotates 
about it, the two levers being united by a spring D. On 
each end of the shaft are the dogs F on which the two 
arms F and the safety bow G@ are fastened. The rod /7/, 
adjustable lengthwise, is held by a bracket J, the rod be- 





MACHINIST Vol. 39, No. 3 
ing connected to the pedal. There are two stops K and L, 
The latter of these, when the plunger moves downward, 
passes the nose M of the lever C, and moves it forward 
around the shaft A. 

The spring P carries the lever B along until it strikes 
a notch in the other dog K; the safety bow @ is pressed 
downward and the press can be thrown in. But if the 
workman’s finger is under the die, the bow @ will lie on 
it and prevent the lever B getting in the notch N of the 
dog K, so that the latter rests on the lever F. This cuts 
out the pedal connection and the plunger cannot continue 
its stroke. The nose O on the dog A, and the notch P 
on the lever B, prevent the lever from slipping. The bow 
can be made to suit the size and shape of any die used. 
The makers are Rieck & Melzian, of Hamburg, on one of 
whose presses the attachment is shown. 

3% 


Radius Attachment for Vertical Boring 
Mill 

The engraving illustrates a radius attachment recently 

applied by the Cincinnati Planer Co., Cincinnati, Ohio, 

to its 12-ft. boring mill for use in machining curved sur- 











Rapius ATTACHMENT FOR VERTICAL Bortrnea MILL 


faces on drums or other special work, requiring, say, a 
concave or convex face. The attachment consists of a 
narrow saddle mounted on the rail, upon which is 
pivoted a slotted guide or master for controlling the 
lateral movement of the head and ram, the latter having 
a bracket attached to its face which carries at its outer 
end a roll fitting the slot in the guide bar. 

When the attachment is to be used the regular screw 
feed for the cross-movement of the head is disconnected 
by opening the half-nut at the side of the saddle. The 
side movement, as the ram feeds down across the work, 
is then controlled by the guide slot in the attachment. 
This is, of course, made to suit requirements as to length, 
curvature, etc., and as the guide may be swiveled to any 
desired angle and clamped in position, the attachment is 
applicable to a variety of work. . 

$s 

Automobile cylinders are usually ground dry and the wheel 
connected with an exhaust system to remove the dust. If 
water is used, it is usually circulated in the water jackets 


surrounding the cylinder, and in this way, keeps the cylinder 
casting cool. 
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Tools Used for Making Hosiery Machinery 


By Rosert Mawson 


SYNOPSIS—Some_ interesting set-ups; machining 
several surfaces on turret lathes. Well designed milling 
fixtures for carrying a number of pieces to machine 
them accurately at low cost, and some drill jigs of good 
design and manufacture. 

3% 

Some of the tools used for making the “Banner” Auto- 
matic Knitting Machine which is made by the Hemp- 
hill Mfg. Co., Pawtucket, R. 1., are here shown and de- 
scribed. Fig. 1 shows the method of boring and facing 
the carrier rings on the Jones & Lamson. The casting 
is held in the chuck A by the sliding plates B which 
grip the two lugs. This method of holding prevents 
distortion of the casting, which is bored to suit the plug 
gage C, 

Fig. 2 shows the machining of the circular base with 
one of the finished parts at A. The casting is held in the 
fixture attached to the faceplate B of the automatic. The 
tool set-ups rough and finish the bore and perform the 
facing operations, four surfaces being machined at once. 











Fig. 1. MACHINING THE Carrier RING 





Fic. 3. MAcHINING THE Drum Rtas 


The gage C is used to test the recess for diameter and 


depth. 


MACHINING THE Drum Rines 


The halftone Fig. 3 shows the boring and facing of the 
drum rings. The castings are held in four-jawed chucks, 
the machine used being the double-head Jones & Lamson. 
The turret is provided with .a double set of tools, one 
set boring the holes and the other performing the facing 
operation. ; 

Fig. 4 shows the facing of the mouth pieces, in the 
automatic. The pieces are located by fitting into the 
slots A of the faceplate, being held securely by the straps 
B. The pins in the slots determine the position of the 
pieces for the facing operation. The fixture will hold 
seven pieces at one setting. The gage for testing the 
machined pieces is shown at C and one of the finished 
parts at D. 

The method used for milling the cam blocks is shown 
in Fig. 5. The castings are locked by tongues on the fix- 
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Fic, 2. MACHINING THE CrircvLaR BASE 
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Fie. 10. MILLING THE YARN LEVERS 
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tures which fit into the recesses A, stop pins giving the 
position laterally. The fixture holds eight castings at one 
setting and the gang of seven cutters B machines eight 
surfaces at once. 

Fig. 6 shows the fixture used for milling the widen- 
ing pick bracket. The castings are located against the 
pins A, one against each end of the base flange, and set 
into steel blocks in the fixture base, which form a V 
surface. The brackets are held down in the fixture by 
the straps B. The fixture is designed to hold 12 castings 
and is located by tongues on the miller table. The gang 
cutters C machine the surfaces, four at once. 


SomE MILLING OPERATIONS 


The method of milling the claw tooth on the clutch 


is shown in Fig. 7. The castings are located on the pins 
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one strap holding down two castings, the fixture_accom- 
modating six. The end mill C performs the machining 
operation. 

The fixture used for straddle milling the double gear 
bracket is shown in Fig. 9. The castings are placed into 
the fixture in alternate directions, ten being machined 
at one setting. They are located by the tongues A, the 
screws B being set to take the thrust of the milling cut- 
ter. The screws C are tightened, forcing the casting 
back against the locating keys and the supporting screws 
B. The gang cutters D perform the milling operations. 


Form MILLING OPERATIONS 


Fig. 10 shows the milling of the yarn levers, of which 
ten are machined at once. The pieces are held in the 
machine vise between the jaws A. These are made with 
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MILLING THE WIDENING-Pick Bracke! 


AND CHANGE-CLUTCH LEVER Fig. 11 




















Fig. 15. MILLING THE CENTER GUARD AND STITCH CAMS 


A by keys fitted into keyways. The pieces are located 
for height by the flat bars B, which slide in the fixture 
between the shoulders C. This method of locating in- 
sures the finished pieces being reversible, the cutter 
always traveling in the same horizontal plane. The 
form cutter D performs the milling operation, producing 
the correct shape on the clutch claw. The fixture holds 
nine castings at once and is located by tongues, and 
held to the miller table in the usual manner. 

Fig. 8 shows the fixtures used for milling the double 
gear bracket. The castings are located in the fixture 
against the steel strip A, the pressure being supplied 
by the screws B. The pieces are held securely by straps, 





Fie. 16. MILLING THE SINKER Cap 

a contour similar to the finished lever which is used as 
a gage for setting the cutter for the finishing cut. The 
form cutter B is made in one piece the same as an ordin- 
ary milling cutter. 

The cutters used for machining the concave surface of 
the yarn levers are shown in Fig. 11 mounted on the 
arbor A. This arbor carries two cutters, one B, machin- 
ing the irregular, and the other, C, the straight part of 
the lever. The jig used for drilling the hole in the end 
of the lever is shown at D. The piece is located in the 
jig by the steel block # which has the same contour, be- 
ing machined with the form cutter shown in Fig. 10. 
The jig used for drilling the three small holes on the 
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side of the lever is shown at F. The lever is located in 
the jig by a pin @ which fits into the hole drilled in the 
jig shown at D. The piece rests upon the block H and 
is held securely during the drilling operations by the 
clamp J. 

Fig. 12 shows the fixture used for milling the instep 
cam casting. The fixture holds 14 castings at once, 
which are located by pins fitting into the pieces. The 
clamps A are held down on the castings with U-washers, 
the hole in the clamp being large enough to pass over 
the head of the screw, making the changing of the cast- 
ings a quick operation. The fixture is located by tongues 
and held to the miller in the usual manner. The cutter 
for performing the machining operation is shown at B. 


A Continuous MILLING OPERATION 


A continuous milling fixture used for machining the 
widening pick bracket is shown in Fig. 13. The fixture 
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is fastened on a revolving table attached to the miller 
by three bolts, being located by the plug A. The castings 
are located by tongues on the clamps B which fit into 
the slot C. The milling cutter D is held in the vertical 
collet of the machine. The fixture is fed around against 
the cutter automatically, and during the machining 
operation, the casting can be changed by the operator 
without stopping the machine. The fixture will accom- 
modate 32 castings. 

The fixture used for milling the change-clutch lever 
is shown in Fig. 14. The castings, ten in number, are 
located on pins which set into the hole in the large 
boss. The arms then drop into slots formed in the fix- 
ture, and the cutting strains being in one direction 
holds them securely during the end-milling operation. 
The end mill is shown at the left. 

The fixture used for milling the center guard and 
stitch cams is shown in Fig. 15. It is located by tongue 
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Fic. 17. MACHINING THE TuckK-StitcH Cam BRACKET 


Fie. 18. MiLuiIne THE Spiit-Sote Cam Biock 
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and held on the miller table in the usual manner. The 
cam forgings are located on the fixture by a pin and 
screw A, The fixture is provided with an index pin B 
which fits into a hole C on the revolving part of the fix- 
ture. This. enables the operator to set up other cam 
forgings while one is being machined. Separate blocks 
are made to suit the various cam forgings ; these are easily 
removed by forcing them out with a taper pin placed in 
the tongue recess ). The straddle mills # are for ma- 
chining the pieces. 

Fig. 16 shows the fixture used for milling the slots in 
the sinker caps, six being machined at one setting. The 
castings are located by pins in the fixture, two of which 
fit into each ring. The nuts tightening the bolts are 
screwed on, and this draws the clamp A to the rings, 
holding them securely. The size block B is used to test 
the cutters to give them the correct position for the slots. 
The fixture is located by tongues on the miller. A 
set-up of straddle mills, the cutters being of the metal- 
saw type, is shown at C. 


° , 
MILLING AND SAWING OPERATIONS 


The method of making the tuck-stitch cam bracket 
is shown in Fig. 17. The casting is placed in the slot A, 
being located by the tongue. The gang cutters and 
slotters B are fed into the fixture, being guided by the 
various slots, and the casting is machined and slotted 
into six finished parts. One of the machined pieces is 
shown at C. 

Fig. 18 shows the fixture used for milling the split-sole 
cam blocks. The ten castings are held in the fixture at 
once and are located by a tongue which sets into the 
underside of them. The blocks rest against the pins 
A and clamps hold the casting securely during the mill- 
ing operation. The cutters C machine the blocks, seven 
surfaces being operated on at once. 

The jig used for drilling the carrier ring is shown 
in Fig. 19. The casting is located by a plug in the jig 
fitting into the bore of the ring, and a tongue which fits 
into the slot A. It is held in the jig by a strap clamp 
which is tightened against the ring by the wing nut B, 
Slip bushings are provided so that holes can be tapped 
before removing the piece from the jig. 

Fig. 20 shows the jig used for drilling the 
The casting is located by a plug in the jig which 
fits into the bore of the plate. A tongue fitting into 
the keyway A produces the alignment in the jig. Hook- 
bolts held by the wing nuts B fasten the casting securely 
in the jig during the drilling operation. A gage for 
testing the finished pieces is shown at C ; the semicircular 
part fits the bore, and the straight bar D, fitting the key- 
way, denotes the position of the milled spots 2 by means 
f the cross bar F’. 

The jig used for drilling the web take-up is shown in 
Fig. 21. The casting is located by a plug in the jig 
which fits the lower bore of the piece. It is held in the 
jig by the strap shown at A. The swinging cover B is 
held during the drilling eperation by the knurled screw C, 
which screws down against the open end of the latch D. 
The jig is made with this style of swinging latch to en- 
able the quick removal of the piece. To do this it is 
necessary only to slide off the clamp A and raise the cast- 
ing off the plug register. One of the drilled parts is 
shown at F£. 

Fig. 22 shows the drill jig for the instep lever. 


cam block 


plate. 


The 
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lever is located in the jig, which is of the handle latch 
type, against the stops A.. Hook bolts, held by wing 
nuts, fasten the casting securely in the jig. The cover 
which carries the drill bushing is secured to the jig body 
by the knurled-head pin B. One of the drilled levers is 
shown in front of the jig. 


Accidents 
By Hi Srsiey 


Accidents are always unpleasant. Sometimes they 
don’t amount to much, like the mere spilling of a bottle 
of blue ink into the lap of a pink stenographer; often, 
however, they are grewsome. But whatever it is, you are 
always sorry it happened. Therefore, each succeeding 
year, you take greater precautions against accidents. An- 
nually the factory inspector comes around; he noses 
through your plant, advises you to muzzle your vocifer- 
ous gears, to bolster up sway-back stairways, and to round 
off the sharp corners of the door jambs so that the eager 
employee, in his rush to get to work before the whistle 
blows, will not gash or mar his person. And as a rule, 
the factory inspector’s advice is good advice. You owe 
much to him. 

But in spite of numberless precautions, accidents wil 
happen. Some people are always having accidents. They 
are born that way. They call it ill luck, themselves, but 
it is usually just natural awkwardness or boneheaded 
Some men are so clumsy that they would 
Others are 


carelessness. 
dislocate a hip rolling over in a feather bed. 
so careless that they would sit down on a bumble bee 
with a thin pair of pants on (on the victim, not on the 
bee), even though they knew the bee was there in the 
first place. Such individuals deserve no sympathy. When 
see a man walk into a coal hole in broad daylight, 
don’t feel sorry, and reach down at once and pull 
You chortle and pass on. 


you 
you 
him out. No siree! 

And thus with a great many shop accidents. Instead 
of sympathy, the victims ought to get a sound paddling 
where it would do the most good. Don’t judge from the 
tenor of my remarks that I am hopelessly hard-hearted, 
for lam not. On the contrary, I am very tender-hearted. 
I never speak harshly even to a stray dog—unless he is 
muzzled. 

In particular I recall two bonehead accidents—hone- 
head, because they never would have happened if the vie- 
tims had used a grain of common sense. One case was 
that of a newly arrived Hungzdrian laborer. I do not cite 
this case because he was a Hungarian; I have no preju- 
dice against that nationality, and he might have been 
a Mongolian, or a Populist or a Hoosier as far as the ac- 
cident was concerned. , 

He was employed to look after the tumbling mills, 
juggle castings, oil bearings, and the like. At that time 
we used stick belt dressing and the man-was carefully in- 
structed how to apply it, and many times warned not to 
put it on the belt as it ran toward the pulley. But in 
spite of the fact that the arrangement of the belt made 
it harder to do it that way, he persisted in dressing the 
belt just where it ran onto the pulley, and of course, the 
inevitable happened. His arm was broken in two places. 

The second case was of another laborer—I don’t recall 
his nationality, but I think he must have been an Ig- 
gorote—who attempted to oil a shaft-hanger bearing af- 











ter a fashion of his own. The lineshaft was located about 
a foot and a half from the corner of the wall and ceil- 
ing, but instead of approaching it from the outside as 
anyone with a pinch of gray matter would have done, 
he climbed his ladder and attempted to squeeze in be- 
tween the whirling shaft and the wall. As he bent over 
the bearing, his loose shirt front brushed against a coup- 
ling which promptly grabbed said shirt front, and in a 
snap of the fingers he was tightly wound around the 
shaft. He only gave one yelp, and by the time the ma- 
chinery had been stopped, all was silent as a tomb. The 
foreman rushed into the office to call an ambulance and I 
rushed into the shop to view the remains. After one 
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glance-I concluded we didn’t want an ambulance—we 
needed a basket. Only an unrecognizable mass of rags 
and arms and legs was jammed into the corner. 

With a pair of shears we had the corpse cut loose in 
due time—all his clothes but his shoes were still on the 
shaft, and as he showed faint signs of life, he was given 
a big dose of brandy. Presently he opened his eyes, 
stretched, got up and donning another suit of clothes, 
went back to work. The only injury he sustained was 
a slight scorching, where the coupling had scorched his 
canal zone. That he was not torn to shreds, still remains 
a mystery. 

There are several minor accidents I remember which 
were entirely due to carelessness. We had an old-fash- 
ioned drilling machine, which had the drift hole cut in 
the spindle sleeve and then through the spindle itself. 
An inquisitive apprentice once thrust his finger into this 
hole while the spindle was revolving, and promptly had 
the end of his fingers sheared off. 
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Another time a molder persisted in pouring heats 
with his shoes unlaced, leaving the tops flaring out like 
a funnel. He had been cautioned repeatedly; against 
this, and one day a hatful of molten iron spilled out 
of a ladle and went into his shoe. After he got out of the 
hospital, he kept his shoes laced up. 

Now after an accident has happened, the liability com- 
pany takes it in hand. The factory inspector is a pre- 
ventative, and the liability company is a curative. A 
liability company can cure a multitude of skins. The 
point is, however, to keep from busting the cuticle in 
the first place. But having happened, you turn the af- 
ter effects of the accident over to the liability company 
to worry about, and inasmuch as they boost their rates 
with cheerful indifference nearly every year, you are quite 
content to let them worry. 

Of course, we don’t wash our hands of an accident im- 
mediately after it has happened—we are too humane for 
that; nearly every plant is equipped with an improvised 
hospital and little Red Cross cabinet, which contains a 
remedy for everything from dropsy to the botts, and 
this, together with the first-aid courses which have taught 
our foremen to resuscitate a drowning person, or a vic- 
tim of lightning stroke or snake bite, or any other 
calamity that is likely to happen around a machine shop 
—these things make it almost a pleasure to get bumped 
or mashed or bruised. 
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Quick-Acting Clamp 
By EvcGene F. Pace 
The engraving shows a quick-acting clamp which [ 
made and am using with success on drilling machines 
and millers. It is a great time saver, as no wrench is 


used to tighten the clamping bolt. It is screwed down | 
by hand with the cam at its lowest point. Pulling the 
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Quick-Actine CLAMP 






lever over clamps the work. The cam is held in the clamp 
by simply peening the strap over at A after the cam is 
in place. 
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In 1911, Germany imported 55 tons of American automo- 
biles and sent 339 tons to the United States. In 1912 the im- 
ports had increased to 325 tons and only 89 tons were sent to 
this country. 
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All important bearings, even of the self-oiling type, should 
be examined at frequent intervals. In many shops, it is the 
practice to inspect all motor and generator bearings, at least 
once each day, and to thoroughly overhaul all of the line- 
shaft bearings either once every six months or once a year, 
depending upon the nature of the work. This means taking 
the bearings to pieces, thoroughly washing all parts, cleaning 
out the ofl wells and refilling with fresh oil. 
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Methods Used on the Ford Transmissions 


By Frep H. Cotvin 


SYNOPSIS—Clutch cases with internal lugs present 
difficult machine problems. The solution involves special 
tooling of semi-automatics for turning, boring and facing 
and interesting slotting methods. This includes three 
slotting methods, the last being a fixture which slots all 
six jugs at once by means of an expanding punch. A 
double-acting water-cooled hardening press for keeping 
the steel clutch disk flat. Gaging fixtures; special tool 
blocks ‘and the testing of the complete transmissions. 
% ‘ 

As in most cases where the disk clutch is used, half 
of the disks engage with an outer casing, and the other 
half with an inner core, the friction between the two sets 
of disks being controlled by a spring, and counteracted 
by a foot pedal when it is desired to disengage them. 
The case or drum for the outer set of disks in the Ford 
clutch is shown in Fig. 1, where it is being machined on 
on a Potter & Johnston semiautomatic, with the spe- 
cial tool equipment shown. This machine performs the 
entire operation on these pieces at one setting by means 
of the special chuck -arrangement, and the back facing 
head. 

The special chuck jaw A fits the case on the smaller 
diameter as at B, the chuck jaw being so shaped as to al- 
low the turning tool to pass over the outside of the piece, 
finishing this diameter and also allowing it to be faced 
by the tools in the back tool post. The back facing head 
C has a hole which acts as a guide for the pilots D 
in the turret tools and steadies them while they are bor- 
ing out the inside of the clutch disk lugs, and facing the 
broad, flat surface in the center. Roughing and finishing 
tools are provided. At the same time the outer turret 
tools finish the outside of the case, and the back facing 


Fie. 1. Turntne Botn Enps or Civuron CasIneG 


head is brought forward in contact with the work, so 
as to finish the hub on the back side through with the 
face and complete the whole operation at one setting. 
The cross-slide tools # and F finish the case to the right 
length at the same time. 

In order that the clutch disk shall fit easily and yet 
not have too much play, the six inwardly projecting lugs 
are shaped on the Baker keyseater shown in Fig. 2, this 
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being arranged especially for this work. A form-shaping 
tool A cuts down on each side of the lug B, to the 
proper width and depth, finishing it in a comparatively 
short time. 

Two other methods of doing this same work are used 
in the Dodge Bros. plant, as will be seen in Fig. 3. Here 
a Fellows gear shaper is pressed into service, being used 
as a vertical shaper, which shapes out the driving lug 
quickly and accurately. One of the outer clutch disks is 
shown on the head of the machine. The stack of pieces 
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waiting to be machined gives something of an idea of the 
way in which the work is handled. 

Another and later method of handiing this work, which 
is also being used in the Dodge Bros. plant, is shown in 
Fig. 4. This is a heavy gear-driven press, equipped with 
a substantial subpress die, having three guides for the 


upper portion. T'wo of these are shown at D. This de- 


vice shapes out all six lugs at once by means of what 
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might be called an expanding punch, attached to the ram 
of the punch press. The punch is held and driven at 
A, the case B merely covering the cams which feed the 
punches G, out and into the work, the whole thing being 
guided at C. The pawl £ is operated by the plunger /, 
which, in turn, is operated by the stationary cam J, 
supported on the upright H. The clutch disk case is 

















Fic. 6. ONE OF THE TESTING FIXTURES 
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shown at F. This will supplant the previous methods, 
as by this means the whole six lugs are cut in about 45 
sec., which includes the putting and taking out of the 
work. 


A Dovustr-AcTING HARDENING PRESS 


An interesting hardening press is shown in Fig. 
5. This is for the purpose of hardening the clutch disks 
in such a way as to keep them from warping out of shape 
when they are cooled. The lead-bath furnace shown at 
the left heats them to the proper temperature, and they 
are then inserted in the press for cooling. The press 
consists of two water-cooled- heads. A and B, and a mov- 


able ram C controlled by air pressure. In the position 
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shown, it is ready to have the next disk inserted, between 
the ram and the upper head. Air is then admitted be- 
low the ram by a foot-controlled cock, and the hot disk 
carried up against the upper water-cooled head A, and 
held firmly against it until it has cooled while it re- 
mained perfectly flat. 

During this time the ring, which has already been 
cooled, and hardened the ram and the lower 
head, is removed, and another heated ring inserted in its 
The next the foot 
air to drive the ram down and hold the freshly inserted 
disk perfectly flat while it in turn is being cooled. This 
is time for the upper disk to be removed and a heated 
one put in its place; in this way the operation is almost 
looking through the 
windows of this room, it is in the midst of the big shop 


between 


place. movement of treadle admits 


continuous. As can be seen by 
and is one of the few obstructions in the way of par- 
tition. It is simply a continuance of the idea of having 
the proper equipment for the work whenever the work 
reaches the stage which requires it. 

An fixture 
unit 


transmission 
to be 


the 
Here the plece A, 


for 


is shown in Fig. 
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interesting gaging 
6. 
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Fie. 8. Truring DIFFERENTIAL CASING ON MANDREL 


spected, is mounted on a stud in the end of a substantial 
casting, and the indicating arm swung into position on 
the post B. In the meantime the 
knurled handles F are turned so as to raise the measuring 
point C 
placed in position, and then released as soon as the point 
C is the surface At the other 
end of the multiplying lever D are the graduations which 
allow the thickness of the piece to be measured within as 


substantial smal] 


out of contact with the work, while it is being 


over to be gaged. 


close limits as may be desired. 


The graduations run each way from a central zero, 
and each mark represents 0.002 in., the graduations being 
8, 16, 24 and 32 of the cen- 


Projections on the end of the frame, carrying 


one-thousandth each side 
ter line. 
the multiplying lever, come in contact with the quill, 
projecting from the piece, and insure the measurement 
being taken at the correct distance from the center at all 
times. These projections are on each side of the device, 
so that the arm can be swung around and the piece meas- 
ured from either side. 


Specitat Toot BriocK 


Another example-of the special tool block is shown in 
ig. 7, where the low-speed transmission gear and pul- 
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ley are being finally trued up. This and the following 
iJlustration show that in order to be sure that any bored 
work has the outside perfectly true with the bore, it is 
necessary to have the final cut taken with the work on 
a mandrel and between lathe centers. Short mandrels are 
used, having a driving pin A in one end, and a special 
driving dog B is readily fastened to the small space 
or driver plate C. The special tools are set in the rigid 
tool holder D, which is held directly on the tool block 
by a single bolt. 

A somewhat similar job is shown in Fig. 8, where 
the whole differential gear case is being finally trued on 
a lathe under almost identical conditions. This man- 
drel also has the driving pin A, this being driven by 
two studs B fastened in the small faceplate C. This small 
plate can be moved across the place of the main plate 
D, as shown by the wide tongue and groove, in order 
that it may be adjusted to secure an equal pressure on 
each side of the driving pin A, thus avoiding distortion. 
The front tool £ finishes off the outside of the differen- 
tial case where it fits into the housing, while the tool 
at the back F is swung down radially and faces off the 
side of the flange. 

TESTING THE TRANSMISSION 


The final testing of the transmission unit before it is 
connected to the motor and assembled with the com- 
plete power plant, is shown in Fig. 9. The completed 
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sion between the disk plates and allow the low-speed or 
reverse gear to be operated at will. 

There is an ingenious method of handling the trans- 
missions in and out of the testing machine, as they 
are too heavy to be easily handled by one man. For 
this purpose the short, overhead track is provided and 
the gripping tongs F are slipped over the edge of the 


flywheel, so that its jaws come under the flywheel rim. | 


Any pull on the curved handle of the tongs tightens 






















Fic. 9. TesTING THE TRANSMISSIONS 


transmissions are placed on the bench at the left for the 
tester as at A. Then they go in the testing machine, 
av can be seen, the flywheel being toward the motor, just 
as it is with its own motor, and the transmission pulleys 
teward the right. The friction bands can then be easily 
thrown down into position or out of the way as at £, 
each lever having a hook on the end which engages a pin 
at the front, so that any pressure on the end of the lever, 
as at B, brings the band into contact with its particular 
pulley. In this way both the low-speed gear and the re- 
verse can be easily tested, as well as the brake band 
on the last pulley toward the spring, which forces the 
friction disk into contact. 

The short lever D connects with what is virtually a 
tailstock spindle C, for holding the transmission unit in 
place, this being locked by the latch shown, so that it 
may be held as desired. The controlling, or high-speed 
lever of the car, is replaced by the crank handle J, by 
which the spring can be drawn back so as to relieve ten- 


these jaws on the piece being handled, thus holding it 
securely until it is released through the removal of the 
pressure. 

In this way the handle G, which can be swung into 
any position, takes the transmissions off the bench, and 
allows them to be easily lowered into position in the test- 
ing machine, after which the clamp and the whole hoist- 
ing apparatus are simply rolled back out of the way. 
In this way every transmission is thoroughly tested be- 
fore it is assembled, so that there can be no reason why 
it should not run perfectly when it is coupled together. 
The overhead trolley H allows them to be easily moved 
within its range. 

% 

A use which has lately developed for German silver and 
which appears to hold out considerable promise, as far as con- 
sumption is concerned, is for automobile work. It is used on 
the better grade of cars in place of nickel-plated brass; scour- 


ing will not injure it, as it is apt to do on the nickeled brass. 
—‘Brass World.” 
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Use of Photographs 


By F. A. 


SYNOPSIS—A system employed by a firm in California 
for accomplishing with the camera much of the detail 
work ordinarily handled on the drawing board. Sample 
parts are photographed under the vertical camera and 
the necessary dimensions are then placed on the negative 
by the draftsman. Prints are made from this negatwe 
for distribution to the drafting room, superintendent's 
office, pattern work, pattern storage, machine-shop and 
branch offices, where they are used in place of the cus- 
tomary blueprint. Details of the system for storing 
negatives and prints and for recording changes in detatls. 
A complete machine record covering the pattern number, 
photograph number and details of every part used on 
any machine shipped from the factory. 

For the past ten years or so, the Holt Manufacturing 
Co., Stockton, Calif., has made use of a system in its 
drawing office and photographic department, under which 
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Instead of Drawings 


STANLEY 


DETAILS OF THE PRINTS 


A few of the photographs are reproduced in Figs. 1 to 
6, illustrating typical machine parts. The pieces to be 
photographed are in all cases placed on a sheet on the 
floor of the studio and the camera is supported in verti- 
cal position directly above. The negatives made are 
414x6¥% in. and the velox prints, which are of post-card 
weight, are trimmed to 4x6 inches. 

Nine prints are made from each negative, and these 
are distributed, one each, to the drafting department; 
the superintendent’s office; the pattern shop; the pattern 
storage; the machine shop, and to four branch offices. 

The photographic prints are filed in regular card draw- 
ers, the filing cabinets in the drafting room being shown 
in Fig. 7, within convenient reach of the chief drafts- 
man’s desk. 

The negatives are stored in drawers in the cabinets, 
Fig. 8, in the photograph department. These draw- 
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half, or possibly two-thirds, of the work which would 
normally be handled on the drawing board, is taken care 
of by the camera. 

While new work has, of course, to be laid out in con- 
ventional fashion, a large percentage of detail parts, cast- 
ings in particular, are put through the shop without the 
process of making a complete shop drawing, tracing it 
and getting out blueprints. _Instead,:a simple drawing 
is made for the pattern maker, and a casting from this 
pattern is machined and then photographed. The ngces- 
sary dimensions are placed on the negative and photo- 
graphic prints are then turned out for: the use of the 
shop and drawing office, and for other.purposes which 
will be referred to later. 

As many readers are aware, the Holt company, which 
operates one of the largest machine plants on the Pacific 
Coast, is engaged in the manufacture of traction engin 
harvesters, plows and other implements. It maintains 
a number of branch offices and warehouses at different 
points in the country. The system of photographic rec- 
ords here described is so comprehensive as to facilitate 
the conduct of these branch establishments, as well as the 
business of the home organization. 


ers hold 50 plates each which are located by serial num- 
bers, and the several thousand negatives are thus so ar- 
ranged that any of them may be found at a moment’s 
notice. 

When a new negative is made, a print is sent at once 
to the drafting room, where the dimensions of the piece, 
all necessary notes, the number, etc., are put on the 
print in pencil. This print then becomes the “master” 
photograph, and the dimensions and other data which it 
bears are added to the negative itself, so that the set of 
nine prints may be made for distribution, as noted above. 

The “master” print is filed in a special drawer in 
the drafting-room cabinet under a numerical arrange- 
ment; it is seldom used, but serves as a reference print, 
or record in the same way as an original drawing, 
which may, upon occasion, be referred back to for com- 
parison with revised prints. 


CLASSIFICATION OF WoRKING PHOTOGRAPHS 


The regular photographic prints for general reference 
in the drawing room, and the duplicate sets in the super 
intendent’s office, machine shop, pattern shop and so on, 
are filed in their cabinets under a symbol classification 
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that brings together all the photographs for a certain 
line of machines, and at the same time provides a sub- 
classification in which are grouped all photographs of 
any specified member, as used on different sizes of ma- 
chines. 


Refer for a moment to Fig. 9. This represents a por- 
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tion of a page torn from a pamphlet issued by the Holt 
company’s printing department and contains a list of 
sections of classified photographs. This list is available 
at all of the filing cabinets and is a key to the different 
symbols and the classifications thereunder. 

From this list it will be seen that all gasoline trac- 
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tion-engine photographs are grouped under the letter G. 
General views of the traction engine are grouped under 
the symbol GO. The general symbol for the motor group 
is G1; for the transmission group, G2; for the front- 
wheel group, G4, and so on. In each of these sections, 
or general groups, are a number of subclassifications to 
cover the different parts making up the group. Thus, 
under the transmission symbol G2 will be found G2-0, 
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THE NUMBERS ON THE PHOTOGRAPHS 


The number in the upper left-hand corner of the pho- 
tographic print is the serial number of the negative and 
of itself bears no relation to the position or section in 
which the photograph is filed in the cabinet. It does, 
however, constitute a means of identifying the print on 
a numerical list, which gives also the group symbol and 
shows at once its proper location in the file. 





































































































G. GASOLINE T.E This numerical list is made up of a series of photo- 
. Fagg graphic prints of the same size as the other photographs, 
GO. General Views of T.E. ere ; Saal ' : 
Ot: tintin and each bearing 250 serial numbers and the correspond- 
° . 7 a ’ 
Sy ; 8 8 y . . Ss y : ° 
GLO MOTOR ASSEMBLED ing symbols, as shown by Fig. 11. Thus, photograph No 
G1-10 RADIATOR; Columns, etc 
Gl-11 RADIATOR FAN, Hobs, Pulleys. Gears, 
tests ate E1567 2189 G9.1 E547 
G2_ T.E. Transmission —— —— 9 Daawine 
G2-0 GENERAL VIEWS 
G2-1 FRICTION SEGMENTS 
G2-2 FRICTION SLEEVES P. W. Rear Shaft Clamp. Cast Steel. 
G2-3 FRICTION SHIFTERS aap ; ‘ 
(a) Clutches = 
(b) Turnbuckies 
(c) Eyebolts E1586 2193 G8 
G2-7 COUNTERMAIN SPROCKETS 
G2-s MAIN WHEEL SPROCKETS etc PATTERN PHOTO SECTION DRAWING 
G2-9 COUNTERSHAFT BOXES, etc 
G2-10 COUNTERSHAFT BRACKETS 
G2-12 THRUST RODS Bevel Pinion. 18 Th. 1.5° Cir. Pit. 3° Face. 8.6" Pit. Dia. 
~~ (a) Boxes (b) Nuts : 
Fig. 9. Portion or List oF SECTIONS OF CLASSIFIED 2%" Bore. Used With Bevel Gear E1587. 27 Th. Cast Steel. 
PHOTOGRAPHS ee 
ars a 
ss ( 622 ie te as E1587 2194 G8 
| SET ONM, e e , _—_—O—SSSSSSS 
| 62-0 % i — ——— PATTERN PHOTO SECTION DRAWING 
<= ————— Bevel Gear. 27Th 1.5° Cir. Pit. 3° Face. 12.8 Pit. Dia. 
ee a Bore 2%". Used With Bevel Pinion E1586. 18Th. Cast Steel. 
AM. MACHINIST el 
| 
Fig. 10. CLASSIFICATION OF PHOTOGRAPHS IN DRAWER Fig. 12. Patrrern Recorp Carps 
11 G2-23 1526 B7 1551 G9-1 1576 G2-18 1601 G2-21 1626 G10 1651 AY-4 1676 A9-5 1701 B3-1 1726 © 
G9-4c G95 
1502 B3-4 1527 B5 1552 A9-2 1577 G2-18 1602 G2-19 1627 A9-3 1652 AQAA 1677 G9-1 1702 A2 1727 ( 
G9-2 G9-3a G9-4b 
1503 A6-9 1528 B5 1553 G2-14 1578 B7-3 1603 G2-9 1628 A9-3 1653 G9-2 1678 G7-9 1703 B3-2 1728 ( 
G9-3 A3-4 
1504 G2-23 1529 B3 1554 G2-14 1579 G2-17 1604 G2-23 1629 A9-3 1654 G9-2 1679 G2-9 1704 B7-4 1729 ( 
G9-3a 
1505 ase 42-8 1580 G5-3 1605 G2-26a 1630 G2-20 1655 Al 1680 B3-2 1705 B7-4 1730 ( 
1506 G2 A2-8 1581 G5-3 1606 G2-26a 1631 G2-20 1656 Al+4 1681 B3-2 1706 B74 1731 G 
1507 Al-l A2-8 1582 B3 1607 G2-15 1632 Ab4 1657 Al+4 1682 B34 1707 B7-4 1732 Cc 
1508 Al-1 G5-3 1583 B5 1608 G2-15 1633 {6-4 1658 B5 1683 B4 1708 G2-24 1733 Cc 
42 
1509 B3-1 1534 BO 1559 G2-9 1584 G2-18 1609 G2-17 1634 G9-3d 1659 B3 1684 B5 1709 B5 1734 Cc 
1510 B31 1535 B3 1560 G2-9 1585 G2-18 1610 G2-19 1635 G2-24 1660 BS 1685 BS i710 C 1735 C 
1511 Al-2 1536 B9 1561 Ao-4 1586 G2-17 1611 G2-1 1636 G2-17 1661 G2-15 1686 B7-4 1711 ¢ 1736 C 
19-4c ‘ 
1512 A4-6 1537 A9-O 1562 G22 1587 G&3 1612 G2 1637 G9-3d 1662 B3-1 1687 B32 1712 ¢ 1737 € 
A344 
1513 A6-3 1538 B4 1563 G2-2 1588 B7-3 1613 G2-16 1638 A3 1663 B3-1 1688 B7-4 1713 Cc 1738 c 
FIG. 11. NUMERICAL INDEX CARD FOR PHOTOGRAPH FILE 
General News; G2-1 Friction Segments; G2-2 Friction 1563 belongs in section G2-2 and No. 1679 in section 


Sleeves; G2-3 Friction Shifters, ete. 

These symbols are not carried by the plates them- 
selves, but are stamped on the photo print as in Figs. 1 
to 6, and on tab cards as in Fig. 10; and behind the 
card stamped, say, G2-2 are placed the photographs for 
all sizes of friction sleeves; behind G2-3, all photographs 
for all sizes of friction shifters, and, similarly, all the 
other prints are located. As the symbols are stamped 
only on the photo prints and tab cards, it is an easy 
matter to divide a section when it becomes too bulky, 
by merely erasing the stamp on the tab card and renum- 
bering it. No change is required on the plate. 


G2-9. If the number of the photograph is known the 
section in which it will be found in the file can be located 
immediately. The original layout for these numerical 
lists filled in with pen and ink, and the reduction 
made in the negative gives a clean set of figures and svm- 
bols on the print. | 
The number at the lower right-hand corner of the 
detail photographs, Figs. 1 to 6, is the pattern number 
and has the letter £ prefixed for all traction-engine pat- 
terns. Patterns for parts used on other machines have 
a different letter prefixed to the number. In addition to 
the photographs of cast parts, there are a relatively smal! 


18 
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number, showing forged pieces, and these, of course, bear 
ny pattern number. 
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3x5 in., and both the headings and the data on the body 
of the card are printed in bold-face type. The top of 
the card bears the pattern number, the number of the 


Tue Parrern-Recorp Carbs 
The photograph cabinets in the drawing office, ma- 
chine shop, superintendent’s office and at the other points 
referred to, contain a set of printed pattern-record cards, 
three of which are shown in Fig. 12. These measure 


photograph, the section symbol, giving the location of the 
photograph in the cabinet drawer; and the drawing num- 
LE ARF 
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In CarD DRAWER Fie. 15. Inpex Carp For TRACINGS 
- 
Holt Caterpillar Gas Tractor 
Built by 
THE HOLT MANUFACTURING COMPANY 
Incorporated :: Stockton, California, U. S. A. 
Date Date Shipped I i inieciiiithateadcitpenpinies 
T. E. No.  Feitatatntapnnigtintigings Two Speed Chain Drive............ 
MOTOR 
Aurora Engine Co. 
OD, wsesescricsthetevescicntadialiiaboes 7x8 4 cylinder vertical.................. Rating 65 h. p. at 500 R. P. M. 
Ignition Control Lever eee E 1440 Photo............ 2131 
Throttle Control Lever Be shiticicetnitanssed E 1440 Photo............ 2131 
Control Lever Bracket vcttitinnisee E 1439 Photo..... 2144 
FAN AND RADIATOR 

8 ae SAS, setephiicecdnes + UIE vc iccsicttcenccednninicidigig BI: iirsectocsiti E 486 
Fan Hub Patt. .............. E 1327 Photo 2056 TD vcccntcrecnctnisi 41 Photo............ 
Box Patt. No Number. Photo 1880 CRU TR saccctens cane 61 Photo............ 1881 
Double Flanged Pulley 

| Ee Photo............ 1835 Tightener Pull. Patt. ...E 1375 Photo............ 2141 
Female Friction I. D. ENGINE CONNECTION 

RE a CT E 1358 Photo............ 2146 Bushing Patt. ................ E 1430 Photo............ 2091 
Female Friction O. D. 

Patt. E 1201 Photo... 1903 Male Friction Patt. ......E 1359 Photo............. 2090 
SI sii E 1239 Photo............ 2094 Dogs Patt. —...................E 929 Photo............ 1586 
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ber—in case there is a drawing for that particular piece. 
The cards are filed in their drawer in numerical order, 
and tab or guide cards are placed for every twenty- 
fifth card, the tab cards being stamped E-25, E-50, E-75, 
and so to the end of the lot. 

This brings together a record of all the patterns for 
convenient reference, and the drawing room, machine 
shop and branch offices upon consulting their cards can 
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Fie. 17. Carp Recorps or MACHINE PURCHASERS 


tell at once just what patterns are in existence. If a new 
piece or a special part is required for some purpose, ex- 
amination of the pattern record and the photograph file 
will show whether one of the regular patterns will answer 
the requirements. 

The cards used in the pattern storage are like the one 
illustrated in Fig. 13. They are 4x6 in. and to the top 
of each is hinged, by a strip of linen, a photograph of the 
piece whose pattern number, weight and pattern location 
are recorded on the card. When the man in charge 
of the storage pulls a card out of the file he can swing 
up the photograph which normally folds down behind the 
card, and have before him a picture of the casting as 
well as the location of its pattern on the shelves. This 
feature is of considerable value in enabling one to pick 
up at once any pattern desired. 


DRAWINGS AND TRACINGS 


Brief reference may be made here to the record of or- 
iginal drawings and tracings. As already pointed out, 
all new work is necessarily drawn up in the customary 
manner, so far as the general layout and some of the de- 
tails are concerned, and where a drawing is made its 
number, prefixed by the letter O, is placed on a card 
as in Fig. 14. The card carries in addition to the name 
and date, the location of the drawing in the files, the 
number of the tracing in case a tracing is made, the pat- 
tern number and the size of the sheet. 

As all drawings are not traced, the original drawings 
and tracings are stored in separate drawers and a card 
is filled out for each tracing. All tracings for traction 
engines have a letter E with the number as in Fig. 15, 
and this index card also bears the location of the trac- 
ing, the number of the original drawing and the size 
of the tracing. In addition to the two sets of cards 
for the original drawings and the tracings, there is a 
third drawer containing cards classified for convenient 
reference by names of parts, such as gears, sprockets, 
wheels, etc. 
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With the photograph system as worked out here, draw- 
ings are made for less than half of the different cast- 
ings used in the works. The photographs which take 
the place of the usual detail sheets go into the shop in 
suitable holders to prevent them from becoming soiled, 
and when duplicates are required they are printed from 
the negative with the same facility as regular blueprints 
are made from their tracings. They certainly are more 
easily “read” by the shop man than are the customary 
blueprints from drawings, as they show at a glance the 
shape of the work as actually seen by the eye, and there 
is no possibility of the dimensions at any point being 
misunderstood. 

Whenever a change is made in a part the piece is re- 
photographed and the corrected dimensions are placed 
on the new negative. The part is given a new pattern 
number on the negative and the negative a new serial 
number for filing in the negative cabinet. That is, the 
numbering is on the same basis as if the part were a 
new piece of work instead of an altered one. 

The photographs are often a great convenience, par- 
ticularly at the branch offices, in identifying some part 
wanted by a customer who cannot give the name or num- 
ber of a piece, or describe it with sufficient accuracy to 
enable it to,be recognized. 

THe CompLeTe Machine Recorp 

A very important feature of the system is the loose- 
leaf record of each complete traction engine where every 
detail part is printed with its pattern number, in case 
it is a casting, and the number of its photograph. The 
sheets are 91x11 in., and three of them are required 
to cover all the details of the “Caterpillar” gas tractor. 
A portion of one of these sheets is reproduced in Fig. 16. 
A set of the sheets is filled out for each machine and 
about 100 records of three sheets each can be placed 


LOOSE LEAF NO. 


GAG T. £. NO. 
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in the loose-leaf binder. When this is filled its contents 
are transferred to a filing binder. 

The loose-leaf records of each tractor are filed, one 
set in the drawing office, one set in the superintendent’s 
office and one set in the branch office in that territory 
where the traction engine is in use. At any time that a 
new part is wanted for any tractor, the record of that 
particular machine will show the pattern number if the 
part is a casting, the photograph number, and, if some 
shaft, axle or other steel part of like nature, it will give 
the general dimensions and the drawing number. 

Where no photograph number or pattern number is 
printed in the record, it is due to the fact that at the 
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time the sheets were printed the part which bears no 
number was being changed, a procedure requiring the 
making of a new pattern and photograph and the allot- 
ting a a new pattern number and a new photograph 
number. When the new numbers have been assigned 
they are filled in in the printed record with pen and 
ink. 
Record OF PURCHASERS 

The record just described bears the serial number of 
the tractor, and in addition to this means of identifica- 
tion for each machine, the company keeps a card file of 
purchasers with the serial number of the machine owned 
by each. Figs. 17 and 18 illustrate two cards from this 
file. One is placed in a drawer where the classification 
is alphabetical and by name of purchaser; the other is 
filed in a second drawer, where the classification is by 
serial numbers of the engines. One party may have a 
number of engines, and in this case there is space on the 
card, Fig. 17, for the numbers of the different ma- 
chines, and the number of the book in which the. com- 
plete record of the various tractors will be found. 

The card, Fig. 18, for the numerical file is printed on 
both sides and so arranged that if a given machine is 
resold one or more times, the purchaser’s name and ad- 
dress may be filled in, and if at any time an order for a 
part comes in from him, and the machine number is not 
given, it is easily found by referring to the card; and 
then by consulting the loose-leaf record, Fig. 16, the 
photograph number and pattern number for the piece 
wanted for that particular machine can be located at 
once, 

Changes of ownership, as referred to above, are kept 
track of, in order to keep the card record uptodate, 
through the medium of a post card with printed form 
on the back, which is sent out to local agents by the 
record department of the Holt company. This form 
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Boys Make an Economical Small 
Pump 
By ScuuyLer 8S. WHEELER* 

At the Junior Republic of N. J., at Flemington, where 
the boys and girls govern themselves and have their own 
president, judges, sheriff, etc., and where they are taught 
industrial work, they have put up a new water-supply 
system, which has some interesting features. The institu- 


tion had very little money and a year ago it was discov- 
ered that the old-fashioned open well was polluted, mak- 
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Fie. 1. 


bears the traction-engine number and the request for in- 
formation as to the owner’s name, his post office address, 


freight station, express station, etc. The data secured in 


this way are then transferred to the purchaser’s card, 


Fig. 18. 


_AJ 
Pes 


to statistics compiled by the Census Bureau the 
1353 establishments in the shipbuilding industry in 1909 rep- 
resented a number than for any prior with 
the exception of that for 1879, when 2188 were reported. While 
the number of establishments showed a decided increase from 
1904 to of the other important items showed de- 
creases for this period. Between 1899 and 1909 the 
number of wage earners decreased 13.4 ver cent. and the value 
of products 1.6 per This decrease in number of wage 
earners and value of due largely to the dis- 
mantling of a large shipyard in Connecticut after the comple- 
tion of the “Minnesota” and “Dakota,” to a de- 
crease in construction in certain establishments in Pennsy]l- 
vania, and to a reduction in the output of one large establish- 
California. 


According 


greater census, 


1909, most 


average 


cent. 
products is 


steamships 


ment in 


Moror AND WATER TOWER AT THE JUNIOR ReEepvUBLic 


ing it necessary to provide a new water supply. Through 
the generosity of some patrons an artesian well was bored 
and the boys were put at work under the guidance of the 
officials, erecting a storage tank, pumping outfit and dis- 
tribution system. 

On account of financial stringency, it 
sary to design the plant for economical operation ; it had 
to be constructed in sections so that it might be completed 
and extended as money was raised, and the construction 
was required to be simple and the cost moderate. An or- 
dinary storage tank of 5000 gal. was purchased, and the 
tower shown in Fig. 1 constructed entirely of wood, was 
erected by the boys with their young carpenter instruc- 


Was neces- 


tor. 
Notwithstanding the prevalence of the ready-to-erect 
iron tower construction of today, the appearance of which 


*President, Crocker-Wheeler Co., Ampere, N. J. 
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is rather slender, this wooden tower was completed for 
about two-thirds the lowest price that could be obtained 
on an iron tower. For the safety of the citizens who 
would frequently be climbing and examining the tower, 
it was provided with a three-platform stairway and ban- 
nister, ending in a balcony and railing around the tank. 

The objects desired in the pumping outfit itself were 
to move with the least friction, to be of large enough ca- 
pacity to do the necessary work while moving very slowly, 
to be counterbalanced not only against the lift of the 
water but again counterbalanced twice in each revolution 
for the dead-center points, so that the effort required 
of the small driving engine be practically constant and 
not jerky. The result of this gombination is that the 
pumping is done easily by a 1-hp. motor, exerting onl) 
about one-quarter of its power. 

A pump cylinder of rather large size, 334 in. in diam- 
eter, was used so that the required amount of water 
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Fic. 2. Pump GEARING 
would be readily obtained at very low pumping speed. 
As the well happened to be an excellent one and able to 
furnish a large supply, a pump cylinder of extra length, 
36 in., was selected and put down, although only 16 in. 
of stroke was required. That was done so that should 
the requirements of the Republic increase greatly, it wil! 
only be necessary to increase the stroke to get more water. 

The frictional losses ordinarily due to the use of a slid- 
ing guide or working head above ground were avoided by 
dispensing with this contrivance. To do this the pump 
rod was extended straight up through an ordinary stuffing 
box, a distance of 18 ft. to the walking beam, so that 
any slight side motion, due to the action of the walking 
beam, could be disregarded. With the same object the 
walking beam was made unusually long, 14 ft., and the 
stroke very short, 16 in. 

The friction of the walking beam was practically elim- 
inated by the use of roller bearings. An ordinary piece 
of round shafting was driven through the walking beam 
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at the middle to form trunnions. These trunnions rest 
upon flat pieces of iron, supported by the legs of the 
tower, so that as the beam moves up and down or “see- 
saws,” these trunnions simply roll back and forth about 
gz in. on the plates, and practically without friction. 


THe WALKING BEAM 


The walking beam consists of a wooden box about 1 
ft. square and 14 ft. long, stiffened by cross-partitions 
inside every two or three feet and loaded at the extreme 
end with about 
terbalances the pump and the weight of the column of 
water being lifted into the tank, so that the effort of 
raising the pump and water is divided into two equal 
efforts—lifting the pump and the water and pulling down 
the walking beam. 
ried out to the point of pump connection. 


250 |b. of serap iron, which half coun- 


The full size of the beam is not car- 
Instead a sup- 
plementary piece of wood 2 ft. long is telescoped into the 
end of the box, completing the length. This was done 
so that by this the 
beam can be shortened enough to make room for taking 


removing extension piece walking 
the pipes and pump out of the well, if necessary, with- 
out shifting the whole beam to one side. 

The action of the pump is only 10 strokes per minute, 
it being in this respect an imitation of the large, high 
duty city pumping plants or those in which the greatest 


economy in pumping is obtained, the object here being to 


see how closely the efficiency of the latter can be dupli- 
cated in a pump of the smallest size. All very small 
gasoline engines, such as the one available for use here 
1 hp.—are of very high speed, this one operating at 500 
r.p.m. 

Fig. 2 shows the set of gearing for driving the pump 


at 10 revolutions through an engine speed of 500 r.p.m., 
and taking the place of the regular “pump jack.” No 
jack could be found in the market that would approach 
this ratio of reduction of 50 to 1, it being customary 
to run pumps at 30 or 40 or even 60 strokes per min., 
which in itself produces trembling and loss of power. 


This jack was built with a complete set of roller bear- 


ings throughout—another unusual feature—and_ the 
slightest touch will turn its wheels. 
CARRYING Over THE DEAD CENTERS 


Meshing with the gear that drives the pump is a second 
or idler gear, having half the number of teeth, and, there- 
fore, making exactly two revolutions to each revolution of 
the pump gear. To this is bolted a 90-lb. cast-iron weight, 
so placed on the wheel that each time the pump is pass- 
ing dead center the engine is engaged in lifting this 
weight, and when the engine is lifting the pump rod or 
lifting the walking-beam weight the compensating-wheel 
weight 

The result is that the work required of the engine is 


is descending and assisting the engine. 


more evenly distributed, occurring four times instead of 
twice in a revolution as with the ordinary pump rig, or 
once in each revolution as with a pump without a walk- 
ing beam. This makes the work of the engine so nearly 
uniform that it operates much more easily and steadily. 
The belt connection is made amply long, so that the belt 
will not slip even though left quite slack. 

The outfit is of unusually high efficiency. From vari- 
ous results obtained when the apparatus was tested elec- 
trically, a total water efficiency of 50 per cent. is indi- 
cated ; that is, if the water were allowed to run down from 
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the tank, its energy in foot-pounds would be about half 
of the energy used to pump it up, which is the energy de- 
livered by the driving pulley of the gasoline engine. This 
is about double the efficiency usually obtained with pumps 
of this size. 

As the engine has a hit-or-miss governor, the ratio to 
its total capacity, of the power actually delivered, can be 
judged by the number of explosions per minute that its 
governor causes to be made, compared with the total pos- 
sible number. The total possible is 230 and it makes 75. 
It pumps 3 qt. per stroke, 7% gal. per min., or 450 gal. 
per hr.; and the theoretical horsepower value of this 
amount lifted this distance—60 ft.—is 14 hp.; the engine 
actually delivers about 14 horsepower. 

2 


Machining a Small Gear Pump Body 
By A. W. MAssEcAR 


The engravings show the tools and fixtures used to 
machine the 24%4-in. and %4-in. holes, and mill the face 
of the brass gear pump bodies shown in Fig. 1. Six fix- 














Fie. 1. Tor Pump CASTING 
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FIXTURE 


Fie. 2. THE 


tures, similar to Fig. 2, were made and fitted to the 
turret of a Jones & Lamson turret lathe, as shown in 
Fig. 3. The arbor, Fig. 4, was made of machine steel, 
carbonized and hardened. The large end was ground to 
size and the other left 0.003 in. oversize and finished to 
size with an electric tool-post grinder when in position 
in the collet. Two reamers, similar to Fig. 5, were made ; 
one was ground 0.005 in. undersize for a roughing ream- 
er and fitted with a drill in place of the small reamer. 

Fig. 6 represents the milling cutter for milling the 
face. Extreme care was taken to grind and lap the holes 
in the reamers and cutter to a good sliding fit on the 
arbor. After the base A, Fig. 1, had been milled and 
the holes drilled but not tapped, the castings were ready 
for the Jones & Lamson operations. Six castings were 
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placed in the fixtures and a carriage stop set to mill the 
face as required. The six castings were milled one after 
the other by using the cross-sliding head feed and revolv- 
ing the turret in the usual way. 

After all six were milled, the cutter was replaced by 
the roughing reamer and a stop set after the head was 
adjusted to the proper position for the first hole. The 
head was then moved across 2.187 in. by the use of the 
graduated collar on the crossfeed, the second stop set on 
the cross-slide and one carriage stop set for the proper 
depth, allowing 0.005 in. for the finishing reamer. 

The same operation was carried out with the finishing 
reamer and another carriage stop set for the finished 

















FIG.5 THE REAMER 


FIG.6 THE MILLING CUTTER 
THe CuTTers 


depth. As soon as the operator had the last hole reamed 
in No. 1 casting, he used his spare time to remove that 
casting from the fixture and replace it with another. 
By the time No. 6 was finished he had two or three fix- 
tures refilled and ready for the milling operation. As 
there was no time lost in chucking and the reamers and 
cutter were slipped on and off the arbor by hand, record- 
breaking time was made on this job. 


3 


According to the German press experiments made to bring 
aluminum to a liquid condition, so that it may be spread 
when cold over any dry surface, have been successful. The 
composition is applied like a paint with a brush, and looks, 
when spread, like a dull silver coating. It is said to be an 
excellent preventive of rust, to be resistant to heat, elastic, 
durable, and resistant to atmospheric influences, and to form 
an excellent substitute for tin in plating. 
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Floor Space Requirements of Iron Foundries 


SYNOPSIS—Results of an investigation of the floor 
space required per unit of product for foundries of vari- 
ous classes. Comparison of American and German prac- 
tice. 

2) 

An elaborate investigation of floor areas required in 
the several departments of foundries of different classes 
has been made by Chief Engineer Munk, of Hamburg, 
Germany. He has collected data from typical establish- 
ments and used it by drawing averages. His results ap- 
pear in Stahl und Eisen, Dec. 26, 1912. 

We here reproduce in translation the table in which 
his conclusions are arranged and also give in considerable 
detail his discussion of floor areas for molding rooms. 
This will furnish an idea of his methods without follow- 
ing him through his analyses of the table for the other 
foundry departments. 

Herr Munk states his values in square meters of floor 
space per metric ton (or per 100 tons) of output per year. 
The equivalent in square feet per ton of 2000 lb. is found 
by multiplying by 9.8. Cgnsidering, however, the neces- 
sarily rough character of these estimates, the approximate 
factor 10 has here been used in making the conversions. 
Should anyone desire to obtain the author’s figures more 
closely in individual cases he has but to reduce the values 
here given by 2 per cent. We now proceed to quote in 
abstract from Herr Munk: 

In order to fix upon figures that may be generally ap- 
plicable to foundry layouts, it is necessary to collect as 
many examples as possible of modern foundries which al- 
ready utilize all of their space or which by long experi- 
ence have been able to draw conclusions as to their out- 
put capacity. The plants must then be classified in 
groups through similarity of product, of output quantity 
and of local conditions. By tabulating and comparing 
the data within the individual groups it is possible to ar- 
rive at average values which, if correctly used, can lay 
some claim to fixing a standard. 

The values here presented relate only to European 
practice, especially German. Investigation of American 
foundries leads to figures generally showing the notable 
difference from those obtained in Germany. The Ameri- 
can foundries require a much smaller ground area, which 
may be explained by the prevalent “standard” system, 
repetition manufacture and special appliances. A foun- 
dry that must constantly mold from the same patterns 
can better distribute and utilize its floor space, its work- 
men and its transportation appliances. It requires a 
smaller equipment of flasks, which are more continuously 
used ; thus they occupy less storage room. 

The conditions are especially favorable in those large 
American works which keep their cupolas busy all day, 
moving their flasks on rolling tables in a circuit to fur- 
nace, dump and molding room. The reduction of space 
and flask equipment in such cases is very considerable. 
A few examples compared with German practice will 
render this apparent. 


COMPARATIVE SPAcE REQUIREMENTS 


The foundry of an important machine works in Chi- 
cago which produces castings of all weights, but espe- 
cially heavy ones, requires per 100 tons annually of prod- 


uct, according to its size and weight, 40 to 125 sq.ft. of 
molding space. The foundry at the Niirnberg works of 
the Augsburg-Niirnberg A. G., which is well laid out 
and conducted, needs about 300 sq.ft. per 100 tons, and 
furthermore its auxiliary departments (including all de- 
partments from the furnace house to the casting cleaning 
room and storage for raw material and flasks) far ex- 
ceed in area those of the American foundry. 

The Schenectady Locomotive Works needs a molding 
space of about 160 to 220 sq.ft. per 100 tons of product 
yearly, whereas, the Sichsischen Maschinenfabrik, vor- 
mals Richard Hartman A. G., in Chemnitz, Germany, 
occupies 750 sq.ft. per 100 tons. Both shops build lo- 
comotives, steam engines and other heavy machinery. 
Likewise Sulzer Bros., of Winterthur, Switzerland, have 
460 sq.ft. molding room per 100 tons, which is double 
the American. 

Particularly striking is the difference in foundries for 
small castings. The McCormick firm in Chicago has 58 
sq.ft. and the Harvester Co. 240 to 160 sq.ft. molding 
space per 100 tons yearly. We may compare with this the 
light foundry of Sulzer Bros., where there are 600 sq.ft. 
per 100 tons specific output, and that of R. Ph. Waag- 
ner, L. & J. Biro and A. Kurz, in Vienna, also with 600 
sq.ft. per 100 tons in the same department. 

In this article the American foundries will be neglected 
and attention concentrated upon the German, which are 
more or less valid for other European countries also, ac- 
cording to their industrial progress. 


MoLpDING AREA 


To proceed in an orderly manner we must classify the 
foundries in groups according to the form and size of 
their castings, and subdivide them by other considera- 
tions which affect their molding areas. In foundries pro- 
ducing almost exclusively the heaviest castings, such as 
those for iron-mill machinery, rolling mills, flywheels, 
rope sheaves, heavy machine tools and sheet-metal work- 
ing machines, the output figures, with which floor space 
is compared, are of very special character. The large size 
and generally simple molding of the castings preclude 
assimilation with medium- or light-weight ones. 

The German Niles Tool Works, for instance, requires 
for the heaviest machine-tool castings about 1.5 to 1.8 
sq.ft. per ton per year; the Gutehoffnungshiitte fur Berg- 
bau und Hiittenbetrieb, about 1.9 to 2.1 sq.ft. Another 
German plant which casts pieces weighing up to 50 or 
55 tons each and builds machinery for iron mills, ete., 
gives as average value about 1.7 sq.ft. 

The heavy foundry at Niirnberg of the Augsburg- 
Niirnberg A. G., which produces castings up to 50 tons 
and is well arranged for the purpose, uses 2.5 sq.ft. for 
such work. The output figures of several German and 
Belgium plants which make castings up to about 40 tons 
may be summarized as having relative molding spaces of 
2.0 to 2.8 sq.ft. For the heaviest machine castings, 
therefore, and with a certain factor of safety, we may 
conclude that there should be molding areas of at least 
2.5 to 3 sq.ft. per ton per year. 

The second group comprises foundries for medium 
heavy castings and heavy ones up to 15 or 20 tons and 
more. A distinction must here be made between jobbing 
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foundries molding simple castings, or foundries which 
turn out medium-heavy special ones, and, secondly, such 
as produce particularly complicated pieces with many 
cores and much use of templates. 

To the first line belong all jobbing and custom foun- 
dries which have a mixed product of large and smaller 
castings, also those foundries for machine tools and other 
machinery which repetitively turn out machines of sim- 
ple, medium-heavy construction. To the second line per- 
tain foundries for locomotives and steam engines, wood- 
working machinery, etc., whose castings are in part of 
considerable weight, but require a great deal of molding 
and core work. 

Examples of the first class are the following: 


Sq.ft. per 
Ton per 
Year 
Ludwig Loewe & Co., A. G., Berlin, Machine castings department... 5.0 tl 5.5 
Hugo ote, A. G., Berlin. ~ 6. 
Deutz Gas Motor Factory, Kéln-Deutz 5 5. 
4.0to 5.0 


Sachsische Hiittenwerke. . 

A number of other foundries furnish similar values, 
so that an average would be about 5 to 6 sq.ft. per ton 
per year. The following may be taken as examples of 
the second class: 

Sq.ft. per 
Ton per 
Year 
8.5 


Sdchsische Maschinenfabrik, vorm. Richard Hartmann, Chemnitz. . . re 


R. Wold, Maschinenfabrik, Magdeburg, Buckau........ 


Stork & Co., Hengelo, (Holland). Department for complicated — 
castings ‘ ’ ' . 
Sulzer Bros. Winterthur, Switzerland. Department for complicated - 


heavy castings. . : oey ‘ : . 
Ehrhardt & Sehmer, G. m.b. H., Grinding mill, Saarbriicken 1 
Maschinenbau-A. G. “‘Union,”’ Essen (Ruhr) . 


7.0 to 7.5 
8.0 
As a basis for foundries with such output it is best to 

allow about 8.5 sq.ft. per ton per year. 

All these plants resemble each other in the fact that 
they make heavy but complicated castings which occasion 
a slow progress of molding work and a plentiful use of 
cores, so called false parts, etc., that mean difficult and 
tedious work. The figures of four other large modern 
establishments of the same nature agree in part directly 
with the average value assumed and in part vary within 
its near neighborhood. 

A special group is composed by foundries for agri- 
cultural machinery. Attention is here limited to large 
ones employing mass methods of manufacture. It must 
be borne in mind, however, that such plants generally 
build also locomobiles, or traction engines, so that they 
make heavy castings as well as medium and light ones. 
A number of cases from practice here lead us to select an 
almost. constant factor of about 9 sq.ft. per ton per 
year. 


SMALL CASTINGS 


It is evident that all of the groups here mentioned 
cannot be devoted exclusively to large or medium cast- 
ings, but that the requisite smal! castings must also be 
produced in them by hand or machine. Gears, pulleys, 
other transmission appliances and various small machine 
parts must occur generally. These are included in the 
totals and amount to, no doubt, 10 or 15 per cent. or for 
agricultural machinery 25 to 30 per cent., these estimates 
being based on practice and varying only within narrow 
limits. The next and last main group is formed by 
foundries for small castings and quantity pieces, mold- 
ing-machine and hollaw-ware work in general. 

We shall subdivide it only into those foundries, first, 
which especially make small castings such as bench work 
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and employ few molding machines; second, those which 
mainly do mass work with molding machines, and third, 
hollow-ware foundries. 

In many large plants which need numerous small cast- 
ings, this line of molding is separated from heavy and 
medium molding. These departments, which generally 
are under special management, and also independent 


light foundries comprise our first subdivision. Examples 
of this group are: 
Sq.ft. per 
Ton per 
Year 


Hugo Hartung... > ARE 
REN cae a? Sg SS 


.0 
9.0 to 10.0 


The average value of about 11 to 12 sq.ft. per ton de- 
rived from this is quite high and generally the highest 
among all sorts of products. It is, however, intelligible 
when we compare the expenditure of time and labor with 
the output weight of small castings, and is clearly shown 
in cost estimates and selling prices. 

The above subdivision of the small foundries is quite 
different as to need of floor space from the foundries 
with molding machines for mass production. In the 
latter the individual workman is not only in a position 
to prepare far more molds, but he better utilizes the 
space by superposing similar flasks in several rows. A 
further increase of space economy is attained by employ- 
ing staple castings. 

Moreover it should not be overlooked that, because of 
the installation of machines, similarity of the flasks in 
form and size, and regularity of the molding operations, 
the space can be accurately estimated and allotted in ad- 
vance, and this waste avoided. In bench and small hand 
molding this is not usually possible, since the patterns 
generally change and the workman requires more free- 
dom of movement. 

What has been here said applies in part also to kitchen 
hollow-ware and pipe foundries. The utilization of floor 
space is not, however, so favorable there as in ordinary 
pure molding-machine work on mass castings of no spe- 
cial type. This is because, on one hand, hollow ware is 
very thin walled and light, yet of such large sizes and 
shapes that the flasks cannot be superposed. The mold- 
ing is also more complicated and takes longer. For such 
work, practice agrees with theory in allowing greater 
room, as the following figures from well organized plants 
show. 

The foundry of R. Ph. Waagner, L. & J. Biro and A. 
Kurz, Vienna, requires for mass production of articles 
on molding machines about 5 sq.ft. to the ton per year, 
but for the hollow-ware and pipe department about 7.5 
sq.ft. An important German establishment which man- 
ufactures only sewing machines has about 4.2 sq.ft. per 
ton per year. A number of other foundries of the same 
general type use on an average 4.8 to 5.6 sq.ft. per ton. 
On the other hand, some important hollow-ware and 
waste-pipe foundries in Hesse-Nassau, Harz and Bo- 
hemia occupy 6.2 to 7.8 sq.ft. per ton per year. 

We shall not, therefore, go far astray if we assume the 
average values: For molding-machine work in general, 
5.5 sq.ft. per ton per year, for hollow-ware foundries 
7.5 sq.ft. 


OTHER DEPARTMETS 


Herr Munk proceeds to discuss in succession the cast- 
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ings-cleaning room ; the melting plant, comprising cupola 
house, charging apparatus, ante-room and blower room ; 
the core room; the drying chambers; the sand and mold- 
ing-materials preparation room; the shops for pattern 
making; making foundry tools, etc., the laboratories, of- 
fices, wash and toilet rooms, raw-material and flask-stor- 
age sheds or yard, etc. Sometimes an independent power 
plant is included in this last group. 

He bases his conclusions for the principal departments 
upon the data of numerous establishments cited by name. 
In some of the departments, such as the core rooms, the 
amount of floor space must vary considerably according 
to the nature of the work. In the preparation of molding 
sand, etc., less space is needed with automatic appliances 
than without them. 

In connection with the pattern shops he discusses pat- 
tern storage, the space for which must be governed by 
local conditions. Since no separate estimates of space for 
pattern storage are given in the table, the question may 
arise whether he allows for it in the area for the pattern 
shops, etc., but the small magnitude of his values seems 
to negative this supposition. 

As regards lighting, it is remarked that foundries once 
were low and dark but are now built high and airy, al- 
lowing sunlight to enter copiously. Care must, of course, 
be taken to avoid drying out of molds and sand by direct 
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The pattern shops in foundry classes I and II are esti- 
mated at only 5 per cent. of the molding area, and are 
intended particularly for repair work, it being assumed 
that the establishments have also special large pattern 
shops apart from the foundry. For the jobbing foundries 
under class II (a) there should be an extra allowance of 
5 per cent., so that the total foundry area would become 
16.3 to 18.1 sq.ft. 

For fittings foundries in group IV (d), which agree 
rather with group IV (c) in respect to core-room re- 


quirements, the value for group IV (c) in the “core 
room” column should be used, so that a mean total 
value of 22 sq.ft. for these foundries results. 


Under the caption “Laboratories, Offices, etc.,” an extra 
allowance of 3 per cent. for a metal-working repair shop 
is included. Of the 100 or 150 per cent. here assumed, 
about 30 per cent. falls to covered rooms or built-up 
areas. Foundries which must maintain an extra large 
storage area for finished products must provide addi- 
tional space, which may be open for medium and heavy 
castings or roofed for light ones. ; 


~~" 
ve 


From an advance bulletin prepared by the Census Bureau, 
covering statistics of the shipbuilding industry, it is noted 
that in 1909 there were 1353 establishments engaged in 
the shipbuilding industry in the United States, which gave 


y ; employment to 40,506 wage earners, to whom $25,267,686 was 
exposure to the sunshine In summer. Large side paid in wages. The value of products was $73,360,315, while 
windows are employed, translucent if not transparent ; the cost of materials was $31,214,358, equal to 42.5 per cent 
also skylights, preferably turned. northward. The total “0 vais Of peetucts, The value added by manufacture 
ais Skylignts, | . ° . was $42,145,957 While the number of establishments engaged 
window surface in the casting room should be at least 30 n iron and steel shipbuilding was comparatively small, these 

. . sets j > . j « € wy ,e . . . ‘oOo fF _ — 
per cent. of the molding floor space. The rooms should establishments in 1909 gave employment to 69.5 per cent. of 
‘ i “ a total number of wage earners in the industry as a whole 
not be too low, yet extreme height is an unnecessary ex- and contributed 67.6 per cent. of the total value of produtts 
pense. The average value of products per establishment for the in- 
Mha +s » Is > CONS ‘te ; » f ring ¢ . dustry as a whole in 1909 was $54,220; but for iron and steel 
’ Phe table 1s tO be construc ted by the following addi shipbuilding the average was $936,175, as against $18,264 for 
tional notes: wooden shipbuilding and boat building 
Laboratories. 
Offices, Wash- 
rooms, Toilet 
; ' Pattern Shops, Rooms, Raw 
Molding Castings Carpentry and Material and 
Area in Cleaning Furnace Core Drying Sand Mie talwork Flask Storage Total 
Sq.Ft Department Plant toom Rooms Preparation Shops and Yards Area 
In p.c In p.c In p.c In p.c In p.c In px In p.c Required 
Individ- of of oO Oo of of o in 
ual Mean Molding In Molding In Molding In Molding In Molding In Molding In Molding In Sq.ft 
Kind of Foundries Values Value Area Sq.ft. Area Sqft Area Sq.ft Area Sqft Area Sqft Area Sqft Area Sqft About 
I. Foundries for heaviest ma- 
chine castings (steel-mill 
machinery, rolling mills, fly- | 2.5 25 0.7 20 0.56 14 0.4 0.14 mini- 88 
wheels, rope sheaves, heavi- to 2.8 to to &S 0.2 to to to to 5 to 6 to 5 0.14 mum 42 ate 
est machine tools, heaviest | 3.0 30 0.9 25 0.7 20 0.56 0.17 150 98 
shears, presses, etc.)...... 
os (a) Foundries of ma- 
a4 chine tool manufac- 
Fe} : : = = ‘nat 
=6 turers, jobbing foun-| 5 5 0.8 10 0.55 8 0.44 0.27 mini. 16 
3° dries, foundries of fac- | to 5.5 o to 8 0.4 to to to to 5 to 6 to 5 0.3 mum 8 2 én 
8 tories that require{ 6 22 1.2 15 0.8 10 0.55 0.33 150 17.8 
simple castings of 
53.4 medium weight in | 
-<£¢ large quantitites j 
Pe (b) Foundries for medi- | 
228 um heavy, compli- | 
a> cated castings,eg., of | 8 18 1.5 15 1.2 14 1.2 0.4 mini- 25.4 
ges locomotive, steam en- | to 8.3 to to 8 9.65 to to to to 5 to 6 to 5 0.4 mum 12.1 to 
58 gine, woodworking { 8.5 22 1.8 20 1.66 20 1.6 0.5 150 27 2 
= machinery, pump and 
ial compressor builders, 
-_ ete.. j 
III. Foundries of agricultural, | 8 18 1.5 10 0.9 8 0.7 0.42 mini- 21 
textile, printing and paper} to 8.5 to to 7 0.6 to to to to 5 to 6 to 5 0.48 mum 85 “4 
machinery builders, etc. 9 22 1.87 15 1.27 10 0.85 0.5 100 23 
. (a) Foundries for small 
z work, such as light ma- 11 13 1.5 10 1.1 8 0.9 0.8 10 1.15 mini- 28.7 
© chine parts, transmis-} to 11.5 to to 7 0.8 to to to to 7to 8 to on to mem 121.8 ’o 
= sion appliances, etc 12 18 2.1 15 1.7 10 1.1 0.9 15 1.7 100 31.8 
w (chiefly bench moiding) | 
= (b) Molding machine ser- 
t vice for ordinary mass | 5.5 13 0.8 10 0.58 8 0.46 0.4 15 0.87 mini- 14.8 
= products; stoves, hear- } to 5.8 to to 7 0.4 to to to to 7to8 to to to mum 58 rae 
z ths, sewing machine! 6 18 1.0 15 0.87 10 0.58 0.46 25 1.46 100 16.8 
ce castings, grate bars, etc. | 
= .. ( Foundries for hollow- ) 16 12 10 0.75 S 0.6 0.5 10 0.75 mini- 19.3 
3 ware and sanitary ar- 7.5 to to 7 0.5 to to to to 7to8 to to to mum 7.5 to 
2.8 ticks......... 8 4.4 i. 28 0 0.75 0.6 5 1.12 100 21.5 
' (d) Foundries for waste | 20 1.5 25 1.87 8 0.6 0.5 10 0.75 mini- 20.7 
> pipe. bends, couplings, } 7.5 to to 7 0.5 to to to to 7to8 to to to mum 7.5 to 
=~ 30 2.2 35 2.6 10 0.75 0.6 15 1.12 100 22.8 
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FLOOR SPACE REQUIREMENTS OF GRAY IRON FOUNDRIES, 


RECKONED PER TON OF YEARLY OUTPUT 
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A Drill Jig Indexed by a Circle of 
Steel Balls 


By R. A. BRECHTEL 


Figs. 1 and 2 show a method of drilling an index 
plate with the aid of hardened and ground steel balls, 
the accuracy of which is well known. In Fig. 2, A is 
a cast-iron plate finished on both sides with a stud driven 
in the center and a groove cut, into which the balls are 
fitted. On the stud is the index plate to be drilled and 
the bushing B, which clamps it down on the surface 
of the plate A, with the aid of the knurled nut. The arm 
C, in which the drill bushing is located, is a good fit 
on the bushing, and has a lug D, used for indexing, which 
extends into the groove with the balls. One of the balls 
is held stationary by a setscrew, which has been cupped 
out to fit; the lug ) must be made the same size as the 
balls. 
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Fig. 2 


Meruop or INDEXING WITH STEEL BALLS 


Fig. 1 


In starting to drill the index plate, it is necessary to 
commence next to the stationary ball and drill two holes, 
the first of which is drilled through the index plate and 
into the jig; the knurled nut is then loosened and the 
second hole drilled is located to the hole in the jig by a 
piece of drill rod, thereby bringing the first hole drilled 
in line with the stationary. The drilling is then pro- 
ceeded with, by taking a ball out of one side of the arm 
C and placing it on the other. 

To figure the diameter of the groove to be cut for the 
balls, divide 360 deg. by twice the number of divisions 
desired; this will give angle A, shown. Angle B is a 
right angle, and angle C is the complement of angle A. 
Find the secant of angle C and multiply it by the radius 
of the balls used, which will give the radius of the cen- 
ter of the groove to be cut. 
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Systematized Record of Belting 
By P. W. Biatr 


Owing to the large amount of belting used in a brass- 
manufacturing plant on high-speed machines and the 
big expense of cost and upkeep, a systematized record of 
each belt in the plant has been evolved. Previous to the 
installation of this system a break in a belt was repaired, 
an exaggerated case of slack remedied or a new belt fur- 
nished, but no record made. All belts are now inspected 
weekly, a man being assigned to this work. 

Every six months each belt is thoroughly overhauled, 
although some belts driving heavy loads are repaired once 
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a month. The correct length, speed and tension of each 
belt are kept and the necessary adjustments made to pro- 
cure tension. Every belt in the plant has its symbol and 
record of installation and repairs. Slips are furnished 
the inspector, who fills one out for each task performed 
10 order that the complete cost and facts can be charged 
to the belt record and cost sheet. The slip contains space 
for the symbol number, the length of the belt and the 
maximum tension, when the belt was cleaned, when 
dressed, the dressing used, etc. 

These facts, entered periodically in the record, give 
each belt’s history and make a valuable guide for future 
buying. At the same time the constant attention insures 
that each belt is doing its work at maximum efficiency 
and at minimum depreciation. Previous to the installa- 
tion of this system belts were repaired in a haphazard 
manner by a designated employee in each department, or 
by the employees individually. 
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Adjusting Screw for Machinery 
By F. Hoper 


Direct-connected outfits like motor and pump or en- 
gine and dynamo erected on a cast-iron base, often prove 
difficult to erect if the height from the center of the 
shaft to the base is not exactly machined. Such outfits 
are usually the product of two different manufacturers 
and a slight variation in the height of either causes more 
or less trouble. In cases where no allowance for easy ad- 
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ADJUSTABLE SCREW 


justment is made, half of the base is left rough and ma- 
chined after the machinery arrives. In many cases lin- 
ers have to help out. 

To prevent these difficulties the adjusting screw shown 
in the engraving was designed and proved a great time 
and money saver. A clearance of \% in. or more is left 
on the base where the adjusting screw is intended. In 
many cases the base does not need to be machined as 
the dynamo or pump rests on the adjustable screw bush- 
ing A. 

bd 

The production of portland cement in the United States in 
1912 was 82,438,096 bbl. This production was reported from 
24 states. The first ten, namely, Pennsylvania, Indiana, Cali- 
fornia, New York, Missouri, Illinois, New Jersey, Michigan, 


Towa and Kansas, given in the order of their importance, re- 
ported 69,682,321 bbl, or about 85 per cent. of the total. 
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Machining a Large Gas-Engine Piston 


By A. A. Dowp 


SYNOPSIS—Various methods of chucking gas-engine 
pistons so that the cored interior shall be true with the 
turned exterior. 

% 

It is important, in any multi-cylinder gas engine, that 
pistons should be of uniform weight, as upon this factor 
depends a well balanced engine. Many methods for ob- 
taininig the desired result have been tried, the more suc- 
cessful of these having as a starting point, the rough in- 
ternal walls of the piston, which seldom are machined to 
any great extent. 


equal division of stock in the piston walls, thereby insur- 
ing maximum strength and uniform weight. 


Various Hotpine Devices 


When only a few pistons of any one size are machined 
in a lot, a common method is to hold by the outside in a 
four-jaw independent chuck, and after approximately 
indicating the core, the open end is bored to a plug size, 
subsequently locating by this hole for all the other ma- 
chining operations. This method is slow and expensive, 
but produces satisfactory results, although the judgment 








——- —Cuts “eS eee TXT] Feeds Time in Minutes 
Setting Operation Surfaces Diam. Length Ft. P.M. R.P.M. Per Rev. Mchd 8S. HD Total 
PN oni cud pe ow duapeeenadasaan 1 Rough turn A 8” 5 52 25 0.056 4 4 
Rough turn " 5 52 25 0.056 4 i 
Time taken for setting up and removing work 2 
ie >... was epuabetls doe vant 1 Rough bore B 7t 1 50 25 0.040 1 ‘ 
Rough face Cc 8 3-16 52 25 0.040 i 14 
Groove D Ss 1-16 52 25 Hand 
2 Fin. bore B 74 " 50 25 0.111 j be 
Fin. face Cc 8 3-16 52 25 0.111 j i 
Time taken for setting up and removing work 1} 
nd sob ep6oebdbs ccentienst tives 1 Drill & countersink E i 25 0.007 33 ) 
Fin. turn A 8 10 52 25 0.223 if 4} 
Final finish A 8 10 52 25 0.333 1 
2 Cen. rest E Hand ; 
Rough groove F S 43 21 0.007 4 j 34 
3 Fin. groove F 52 25 Hand 
Time taken for setting up and removing work 2) 
Total time for one piece 21 min, 
TABLE 1. OPERATION AND TIME SHEET 


This cored interior, in the rough casting, is very sel- 
dom concentric with the exterior, and is often from ¥% 
to 4 in. eccentric. In Fig. 1, this condition is shown 
exaggerated. It is at once apparent that in order to ob- 
tain anywhere near satisfactory results in a case like this, 
the starting point must be the core. A rough casting of 
a gas-engine piston almost invariably runs out of truth 
with its cored interior at least 7, in. This matter is so 
well understood by gas-engine manufacturers that it needs 
no further comment. Conceding this, the problem re- 
mains of holding to obtain the nearest approach to an 


of the workman in approximating the core is always a 
more or less variable factor. 

A two-jaw chuck is sometimes used, with special jaws, 
one of which contains a rocking arm, and the other is cut 
away to obtain a two-point bearing. These jaws are 
made narrow enough to pass between the wristpin bosses, 
the solid jaw taking a good bearing longitudinally, and 
the rocker arm equalizing the bearing on the other side. 
This gives fairly true results, but is open to the objec- 
tion that it has a tendency to produce a slightly heavier 
wall on one of the two sides midway between the jaws. 
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This is obviously due to the narrow bearing obtained by 
the jaws, tending to centralize the core in that direction 
principally, but allowing a chance for variation on the 
opposite sides. 

Several instances are recalled where the piston is cen- 
tralized in the open end by a conical nosepiece, which is 
slotted on two opposite sides and holds two swivel fingers 
that act as internal jaws. These are operated through 
the spindle of a lathe by a handwheel at the rear end 
and a threaded draw-rod, wedge shaped at the forward 
end, thus opening the fingers to grip the core. The pis- 
ton is then centered, and a center rest used as a sup- 
port while turning the outside diameter with the cross- 
slide. This also has the same drawbacks that pertain to 
the two-jaw chuck. 

Both theoretically and practically, the best method is 
by means of a special internal chuck, having six ex- 
panding pins, so arranged that the pressure is equalized 
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Fic. 6. THe CHucK AND A SECTION THROUGH THE 
WorkK 


on all gripping points. Some arrangement of this nature 
is conceded to be the best and is more generally used than 
any other. Many ingenious schemes are in use for ex- 
panding and contracting the pins, but the fundamental 
principles underlying the various methods bear a strong 
family resemblance. 


MACHINING THE PISTON 


During the past nine years, | have been interested in 
the design of tools for over 150 varieties of gas-engine 
pistons. In the majority of these cases, the work was 
done on some of the various types of horizontal turret 
lathes. Quite recently, however, a vertical turret. lathe 
was selected for the large piston shown in Fig. 2. The 
other engravings illustrate the method of handling, ac- 
cording to the table. 

In the first setting, Fig. 3, the piston is dropped over 
the body of the chuck shown, and through the action of 
the miter gears A and B, operated by the socket wrench 
(, the cam surfaces D and £, controlled by a mght and 
left thread on the rod G, force out the pins shown at F 
and G, against the internal walls of the piston. There 
are six of these pins, only two of which appear in the 
sectional view. The lower three pins are 120 deg. apart, 
while the upper three are as well separated as the position 
of the wristpin bosses will permit. 
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The operating rod @ is splined at its lower end, and 
a key fastened into the gear B drives it while permitting 
a vertical. floating movement, thus maintaining an equal 
pressure upon the upper and lower pins. The support- 
ing spring shown under the lower cam has no other func- 
tion save that of keeping the rod and the two cams from 
falling down into the body of the chuck. A projecting 
shoulder acts as a driver through its contact with one of 
the wristpin bosses in the piston. 

By referring to the table, and comparing it with Fig. 3, 
it will be noted that the periphery is first rough turned, 
starting one tool at the head of the piston and the other 
midway down the outside, thus taking advantage of both 
the turret and side head simultaneously, and thereby 
greatly increasing the production. The entire time taken 
for the first setting is 644 min., yet we have now a rough- 
ly turned exterior surface, approximately true with the 
cored interior. 

The second setting is shown in Fig. 4. Holding in 
soft jaws by the roughly turned exterior, we rough and 
finish bore the open end of the piston with the main 
head, while facing the rim and cutting the oil grooves 
with the proper tools in the side head. The time con- 
sumed in this setting is 444 min. Before the third verti- 
cal turret-lathe setting, the piston is taken to some other 
machine (usually a drill press), and the wristpin hole 
rough drilled to within ,', in. of finished size. 

In the final setting, shown in Fig. 5, the piston is 
placed with the open end down, on the fixture shown, lo- 
cating from the previously bored hole, on the steel ring 
A. This ring is hardened and ground to a snug fit in 
the open end of the piston. In this fixture also, there are 
several important points which have a strong influence 
on the finished product. These are touched upon simply 
as features to be noted. The rod B is keyed into a spline 
cut in the body of the fixture at C, to prevent turning. 
If this is not done, the torsional stress developed when 
tightening the nut D, may have a tendency to cock the 
piston on account of the incorrect bearing obtained by 
the pin £, in the wristpin hole. This pin is also designed 
to equalize the pulling-down stresses and properly dis- 
tribute them, by giving a three-point bearing. 

The operations in the third setting may be noted in 
the table, and are carried on as follows: A combined 
drill and countersink is used in the main head for put- 
ting in the center shown, while the side head takes two 
finishing cuts on the outside, using a very wide feed for 
the latter. The center rest in the main head is then 
brought down and inserted in the center, and with this in 
place, the roughing and finishing of the ring grooves are 
accomplished with the side head. The time required for 
this setting is 1014 min. The total time for all three 
settings is 21 min., which is remarkably fast time for a 
piston of this size. 

Fig. 6 shows at the left the chuck used in the first set- 
ting, and at the right a piston cut longitudinally through 
its center, after being rough turned on this chuck. It 
will be noted in the section that the walls are of uniform 
thickness about the center, and that the concentricity of 
the exterior and interior surfaces is easily apparent. 

# 


A good plan to follow is to stamp all tools just before 
hardening, with the name or symbol of the steel used and 
the date. In this way if the tool needs to be rehardened at 
some future time the treatment is indicated. The enduring 
qualities may also be deduced from the date. 





— ee « 


July 17, 1913 AMERICAN 


LETTERS FROM 


MACHINIST 113 


PRACTICAL MEN 





Boring Head for Horizontal Machine 


Figs. 1 and 2 illustrate a head used on a horizontal 
boring mill for boring cylinders of large diameter. This 
head has, I believe, two features not usually found in 
such tools, one of which is an oiling and cleaning device 
for the bar. ‘ 

A glance at Fig. 1 will show that the tools are much in 
advance of the hub of the boring head, this being neces- 
sary on account of the conical shape of the bottom of 
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Boring Heap ror Horizontal MACHINE 
the cylinder. When the tools are cutting the chips, which 
usually carry an amount of sand and dust, fall directly 
on the bar each time a tool reaches a position directly 
above the bar. This grit was found to mix with the oil 
on the bar, and getting between the head and bar made 
the former hard to move. To remedy this, we fixed a 
piece of sheet steel, of the shape shown in Fig. 3, to the 
end of the hub. Into the recess thus forced a collar of 
square felt packing D thoroughly saturated in oil was in- 
serted. As the head is fed along the bar, this packing 
always precedes it, and not only cleans the bar but keeps 
it well lubricated. 

The other unusual feature is a locking device for the 
feed nut. The old method of locking the feed nut by 
means of setscrews was found unsuitable for the job on 


hand. Figs. 3 and 4 show the method adopted. The 


feed nut A is held in position by two studs B, which are 
screwed into it and project through the hub of the head. 
Between the top of the nut and the hub is a steel wedge, 
Fig. 5. The duty of this wedge is to press the nut firmly 





on the screw. To disengage the nut all that is required 
is to withdraw the wedge; the springs C on the studs B, 
Fig. 3, will then raise the nut clear of the screw. It will 
be observed that a slot is provided in the wedge to slip 
over the studs. 

This method of holding 
feed screw has been found 
nut is supported along its 
pressure on certain parts. 


the in contact with the 
superior to setscrews, as the 


whole length without undue 


nut 


JOHN GRAHAM. 


Sparrows Point, Md. 
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The Tool Maker and the Toolroom 


Few shops appear to satisfied with their toolrooms, of 
their tool makers. 
tool maker is strangely independent, with the result that 
the rest of the shop assumes that it must await his con- 


For some reason or other the average 


venience. The reason for this feeling apparently lies in 
the air of mystery that has always surrounded tool mak 
ing. To the general machinist the making of a tap ceases 
te be a matter of lathe work, miller work, ete., and be- 
comes an art as mysterious as a cubist picture. 

In some large shops where tool making is a large part 
of the business, it has been reduced to a matter of ma- 
chine work and heat treatment of 
lathes turning tool steel as rapidly as you do in any shop, 
Just how 


steel. There you see 
and vou see activity on the part of everybody. 
they get work out as well and as rapidly as they do is a 
mystery to those of us who have tried to speed up a lone 
tool maker who has set his foot on our necks, especially if 
he has scruples against roughing out tool steel at over 10 
ft. per minute. 

The small-shop tool maker is the exact opposite of 
the small-shop pattern maker. The latter always has a 
real pattern under way. But every day he lays it aside 
from make or 


“rough job” for a single casting. 


one to a dozen times to change some 
He looks on the nice 
new job, that he hardly expects to ever finish, as his real 
work, but the 


out of same-size 


shop 


shop 


he earns his wage by helping 


The the 
is always on the point of being fired for failure to do 


holes. tool maker in 


just this thing; but is never actually fired because we 
do not quite dare. 

The toolroom is in just as bad condition. We hate 
to put too many things in it for fear we will never get 
them out again. Anything the foreman really wants to 
use he is almost certain to find a place to hide it in out 
in the shop. Faceplates, chucks center rests, wrenches, 
dogs, etc., are nobody’s business and they look the part. 
Reamers, cutters, drills and mandrels are the tool mak- 
er’s pride, but he hates to see them get into common use 
till he has gotten all the real good out of them. 

Pretty doleful tale, isn’t it? 

ENTROPY. 


Worcester, Mass. 
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Gaging Device for Large Diameters 


The engraving illustrates a simple gaging or calipering 
device that is useful in shops turning diameters larger 
than the range of an ordinary pair of calipers. It was 
suggested to me when in the plant of a sand-lime brick 
machinery company, where a die wheel similar to that 
represented by the dotted lines was being machined and 
gaged with a solid round bar bent to enter the groove 
shown. This bar had so much spring in the bent corners 
that it was impossible to get closer than an approxima- 
tion to the desired diameter, and an interchangeability 
of parts was important. 
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Referring to the engraving, A is the supporting bar, 
which, if made of ash, is light and stiff. For very large 
diameters it could be cast with holes through the rib to 
lighten it and made to swing sensitively on a steel ball at 
the center. The arms B and C are for holding the hard- 
ened-steel points D and #. These arms are light brass 
castings clamped to A by the thumb-screws G. The point 
E is made adjustable for different depths of grooves and 
is clamped by the thumb-screw G*. The point D has a 
fine-pitch thread on it and is adjusted within close 
limits by the brass knurled nut F and clamped in place 
by the nut F*. The point D has a keyway in it, and 
there is a key in C to prevent D from turning. The pin 
gage shown insures interchangeability of parts and allows 
the points D and £ to be quickly and accurately set. 

E. R. SErrer. 

Cleveland, Ohio. 
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Ball-Bearing Spinning Lathe Center 


The engraving shows a rotating center especially 
adapted to spinning lathes. As we had a lot of trouble 
with different kinds of centers and lost considerable time 
in repairing them, I had one made up with the radial and 























BALL-BEARING CENTER FOR SPINNING LATHES 


end-thrust ball bearing shown in the illustratiou. It has 
been in daily use for six months, does not show the slight- 
est wear, and always runs cool and with very little atten- 
tion. I fill it with grease about once a week. 

D. MILLER. 


Schenectady, N. Y. 
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A Die Maker’s Square 


In filing out small subpress dies, it is hard to see, when 
ordinary die squares are used. With the one shown here, 
however, this difficulty is overcome. Fig. 1 is an assembly 
of a two-piece die square. The body A has a screw hole 
in it counterbored for the screw head, and two -in. 
dowel-pin holes. It is cleared away from R to C so that 
the light can get in. This piece is hardened and ground 
for accuracy. The blade B is hardened in oil up to the 
fillet £. It is made of yy-in. sheet steel and may vary 
in width, according to the job. 

After hardening, the working edge is ground knife- 
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DieMAKER’s SQUARE 


edge and lapped. The heel of the blade being soft allows 
the screw hole to be tapped. When set in the desired 
position the dowel-pin holes are transferred. For almost 
all work three. blades are sufficient and are made to gage 
90, 89% and 89 deg. The value of the tool is shown in 
Fig. 2, C representing the bottom of the blade and D the 
undereut for clearance in the body. This allows the 
workman to look straight through his die from the back, 
and the clearance at C gives good light even in narrow 
slots. 
THoMAs WILLIAMs. 
New York, N. Y. 


2 
Problem in Machine Design 

The following problem is submitted for solution. The 
nature of the object is more or less disguised, but the 
essential features of the problem are given. As I have 
found very little satisfactory data on cone drives, except 
in connection with automobiles, it is hoped that various 
solutions will be offered. 

In the mechanism shown, A is driven from B by frie- 
tion between the coned end of B and the fiber-coned seat, 
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PROBLEM IN MACHINE DesiIan 


which turns with A. Pressure is exerted on the cone 
by means of the cap C and the filling piece D, which seats 
on a fiber washer, turning with B. In operation, A and 
B are driven together until F, the tangent pressure (or 
torque) on A, reaches a certain amount; the core must 
be so proportioned as to “let go” at this point, allowing A 
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-to slip freely, without breaking a certain part of the 
mechanism. The speed should be about 150 revolutions. 

Assuming F to be 155 lb., with dimensions as shown, 
what pressure P must be exerted on the cone? What angle 
must the cone have to allow of slipping at the proper 
time? What thread must be used on the cap to obtain 
the pressure P without stripping? Should the cone be 
lubricated ? 

SrpNeY C. CARPENTER. 
Hartford, Conn. 
59 


_Importance of Prompt Repair 


In the prevention of industrial.accidents nothing is of 
greater importance than the prompt repair of tools and 
machinery found to be defective in construction or adjust- 
ment. The failure to make immediate efforts to better 
such conditions has often led to serious trouble, as illus- 
trated in the following instances: 

In a large shipbuilding plant a chipper was at work 
trimming armor plate with a pneumatic cape chisel when 
a corner of thc point broke and the flying fragment de- 
stroyed the sight of his left eye. The chisels were made 
at the works and were tempered to a high degree of hard- 
ness to prevent the splintering of their edges upon com- 
ing in contact with the armor plate. Having previously 
observed that the chisels were working improperly, the 
chipper had complained to the foreman in the presence 
of the general manager of the company, by whom he was 
assured that there would be no further trouble. The com- 
pany failed to supply proper chisels through oversight 
or some unknown cause, and about a week after the com- 
plaint, the accident occurred. 

The company contended that the chisels, even when 
properly prepared, would often crumble, but it appeared 
that with the best possible tempering such splintering 
was infrequent at the cutting depths used on armor 
plate. The cause of the accident was, without much 
question, improper tempering of the chisel, and the fail- 
ure to heed the warning of the chisel user led to the 
imposition of heavy damages. 

In another case a delay in making repairs upon a de- 
fective lathe resulted in the loss of an eye of a machin- 
ist, who was engaged in reaming the inside of a cast- 
ing of cylindrical shape. The workman was thoroughly 
skilled at his trade and had brought the condition of the 
lathe to the foreman’s attention a few days earlier, but 
nothing had been done in the way of suitable repairs. 

The accident was caused by a flying chip from the 
edge of the reamer, because the tool, having been ad- 
justed to the thickness of the scarf to be planed off, sud- 
denly “dug into” the cylinder, as the nut on the auto- 
matic cross feed screw, which controlled the movements 
of the tool, became so worn as to produce an irregular 
instead of a uniform action. This “lost motion” was 
known to the company’s foreman, and while it might have 
been discovered when the machinist returned to the lathe 
after several days’ absence by the simple process of shak- 
ing the crossfeed, the foreman had given him to under- 
stand that the machine would be immediately repaired 
at the time it was left, and when the issue was carried 
to the courts the machinist was sustained. 

Another example of the evils of puttihg off repairs 
was in a large foundry, where cores for engine-cylinder 
castings were placed in the ovens by a carriage operated 
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by compressed air. On account of a leaky valve the car- 
riage was not under full control on the day of the ac- 
cident and one of the attendants had his hand injured 
by its being pinned against the wall of the oven through 
the unexpected starting of the machine. 

In another instance, a foreman neglected to replace the 
wooden gear guards of a concrete mixer when they were 
broken by a-derrick boom, although urged to do so by an 
employee subsequently injured. All these accidents were 
preventable, and emphasize the truth of the old saying 
that “eternal vigilance .is the price of safety.” 

H. 8S. Know ton. 

Newton, Mass. 


Attachment for Holding Thin Work 
on the Chuck or Faceplate 


The engraving shows at A and B two kinds of supports 
to be used on the lathe faceplate or chuck for keeping cer- 
tain classes of work parallel and a given distance from 
the face of the chuck or faceplate in cases, for example, 
where we want to face off a ring or plate that should 
be parallel or of even thickness over the face but is too 
thin to allow it to rest against the jaw. When the job 
must be exact the regular jaws should not be relied on 
as they will have a tendency to spring out, especially tm 
an old chuck. 

The attachment can be clamped on the face of the 
chuck, three at a time, and can be raised, lowered or 
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ATTACHMENT FOR Hoitpine THIN WorK ON THE CHUCK 
OR FACEPLATE 
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swung to either side to suit the work. The plug C can 
be threaded or left straight and is made to fit the hole 
at the end. The plugs can be made in various lengths, 
the three in each set being the same height. When chuck- 
ing the job let it rest on these three plugs, using a piece 
of wood or any suitable piece between the work and tail- 
stock center to hold the work tight against the plugs; 
then tighten the jaws. 
S. GELHANG. 
Chicago, Ill. 
3% 


Warning to Oxyacetylene Welders 


A few days ago a welder in the employ of a firm of 
tank makers was welding some joints on the inside of a 
rectangular tank. Inside the tank was a pail of water 
for cooling the blowpipe, and a torch for lighting it. The 
welder became thirsty and before going for a drink 
turned off the oxygen and put the blowpipe in the bucket 
of water to put the flame out but did not turn off the 
acetylene. 

The acetylene being lighter than air rose to the top 
of the tank. Its escape was cut off here as the tank was 
lying on its side. When the operator returned he picked 
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up the torch from the floor to light his pipe, the flame 
came in contact with the gas in the upper part of the tank 
and an explosion followed which, emptied the tank of 


man and equipment. 
J. H. BURKHART. 


Warren, Penn. 


Making a Header Die in Halves 


The illustrations show how I got around a bad job of 
chipping in a header die. We had a lot of square pickets 
to make, as shown in Fig. 1. In the movable gripping 
jaws, the work was easy as only right-angle grooves were 
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necessary with the end opened out to suit the curve C. 
I divided the picket at A and took care of the stock A 
and B with the gripping die. The point D presented the 
difficulties, to overcome which, the heading tool was turned 
down, split and chipped, re-turned and a band / shrunk 
on it as shown in Fig. 2. 
S. P. Rosins. 
Groveton, Penn. 
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Index Fixture for Cutting Sprockets 


The engravings show a fixture for cutting the teeth 
in a pair of truck driven sprockets on a No. 4 Le Blond 
Miller. Fig. 1 shows the fixture. The upper plate A 
and the index plate B have a shoulder which fits the bore 
of the sprocket, which is 13% in. This centers the 
sprocket. The upper plate is centered by the arbor C, 
and the index plate is centered by a hub on the baseplate 
which is turned to fit the index plate. 

The arbor has a large taper, fitted into a taper hole 
in the baseplate ) and draws up tight by a large nut, 
the baseplate, of course, being counterbored so that the 
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nut will clear the platen. The baseplate has a tongue and 
is bolted on the plate by two T-slot bolts. The teeth in 
the index plate F are milled taper and the index plunger 
is milled te fit, thus giving a wedge effect, and making 
allowance for wear, so that there will be no lost motion. 

Fig. 2 shows a pair of sprockets A being cut with a pair 
of high-speed double-sprocket cutters B. The sprockets 
are steel castings, cast integral with the brake drum. 
They are held between the plates and bolted together 
with the bolts F, Fig. 1. 

When these sprockets were first cut, they were ma- 
chined one at a time, mounted on the dividing head, and 
cut with a single cutter. It took about 14 hr. to cut 
one; a pair can now be cut in less than half this time. 
They are 234% in. in diameter, have 48 teeth and are 
11% in. pitch. 

W. F. Hirrre. 

Dayton, Ohio. 
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Shop Trigonometry 


If many machinists, who are perfectly at home with 
their arithmetic, could get past the word “trigonometry,” 
they would be surprised at the simplicity of the subject. 
To be sure, there are not a great many problems for the 
machinists that cannot be done without the use of trig- 
onometry, but those few are important and limit the 
ability of the man until he can do them. The subject 
also increases his field of vision, so to speak, as it makes 
clear the derivation of quite a number of simple formulas 
which he has been using. 

I had occasion a short time ago to outline a course for 
machinists in this subject. After some time spent in the 
investigation of problems, I found that with a working 
knowledge of right triangles, and the use of a table of 
natural functions, a man could tackle any problem that 
came up in the shop and get away with it. 

I took an old trigonometry that I owned, removed one 
page which gave the functions of the right triangle, threw 
the rest of the book in the waste basket, and soon had my 
class solving problems in laying out holes in jigs, figur- 
ing angles for tapers, leads, spirals, etc. 

Westfield, Mass. 

Burton A. PRINCE. 
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Artificial Lighting in the Machine Shop 


On page 245 we presented a brief summary of informa- 
tion obtained from a mail canvass of machine shops using 
electric drive. A similar investigation has been made 
in regard.to artificial lighting. The purpose was to dis- 
cover the extent to which modern lighting units have 
been installed during the last few yéars. Five hundred 
letters were sent out to firm names appearing on our 
subscription list. These went over a wide area, in fact, 
over the entire United States, into Canada, and to large-, 
medium- and small-sized shops. The number of replies 
is not as large as from the former canvass, yet the in- 
formation obtained is of value. 

In all, 75 answers were received containing usable in- 
formation. Of these 72 firms use electric light and only 
three gas. Of the latter, one firm uses mantle arcs burn- 
ing natural gas; two use mantle arcs on city gas for gen- 
eral illumination, and incandescent electric lamps for 
machine and tool lighting. One gas are is provided for 
about 1000 sq.ft. of floor area under this method. 

Turning to the electric lighting, the system used can 
be divided into seven classes, according to the kind of 
lamp. Twenty-two firms use carbon-filament incan- 
descent lamps; 20, tungsten-filament lamps; 20, 
both carbon and tungsten; 4, are and carbon incandes- 
cent; 3, Cooper Hewitt and tungsten; 2, are and tung- 
sten; and 1, arc lamps. This shows two things: the rapid 
increase in the use of the higher-efficiency lamps, and the 
fact that many shops have not yet abandoned the use of 
carbon lamps and the older systems. 

Nothing but 16- and 32-candlepower carbon-filament 
lamps were reported in use. Of the firms having tung- 
sten lamps, four use the 25-watt size; ten, 40-watt; 
twelve, 60-watt; one, 50-watt; seven, 100-watt; three, 
150-watt; six, 250-watt; one, 400-watt; and three, 500- 
It is noticeable that 60- and 40-watt lamps are 
These figures show that there 


watt. 
frequently used together. 
is thus far no standard size of tungsten lamp which has 
been generally accepted in machine shops in the way that 
16- and 32-candlepower carbon-filament lamps have been. 

From the replies to the question as to the number of 
lamps installed per 100 sq.ft. of floor area, the follow- 
ing is condensed: For the carbon-filament lamp, one firm 
reports one-half of a 16-candlepower lamp; seven report 
one 16-candlepower lamp; four report two; one reports 
214; one reports three, and two report five. 

Several firms reported one 16-candlepower lamp for 
each machine tool and bench space. For the tungsten 
lamps a few report one 25-watt or one 40-watt lamp for 


each machine and bench space. 

Turning to the tungsten lamp, one firm reported three 
40-watt lamps for each 100 sq.ft., one reports one 60-watt 
lamp for each 150 sq.ft., one, one 60-watt lamp for each 
320 sq.ft., one, one 150-watt lamp for each 25 sq.ft., and 
another, one for each 300 sq.ft.; one firm reports one 
250-watt lamp for each 325 sq.ft. 





[t must be recognized that factors of this nature are not 
of much value unless all the surrounding conditions are 
stated, which is obviously impossible in ‘a brief review. 
However, they give an indication of the limiting factors 
that have been applied. 

Another question asked was the date of the present in- 
stallation. In the case of the carbon lamps, the follow- 
ing replies were given: In 1900, two; 1902, one; 1904, 
two; 1905, two; 1908, one; 1909, two; 1910, one; 1911, 
three; 1912, six. -The tungsten-lamp installations are 
all of recent date; for 1910, two; 1911, six; 1912, seven, 
and 1913, the present year, one. 
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The German Trip of the American 
Engineers 


The visit to Germany of the party of the American 
Society of Mechanical Engineers is the greatest event of 
its kind that engineering has ever known. It will set 
up a new high-water mark of international engineering 
hospitality that will be exceedingly difficult to equal, 
much more to surpass in the future. 

The extent of the arrangements for entertaining the 
300 Americans could not be appreciated without being 
Briefly, they included visits to ten eities and their 
environs with professional sessions, technical visits to in- 


seen. 


dustrial establishments, receptions and banquets. All 
this extended over 19 days, from June 20 to July 8, in- 
clusive. During this period there was no cessation of 
technical features and festivities. A single break oc- 
curred on July 1, when an American celebration was held 
in Frankfort. 

The spirit of the meeting was one of good fellowship. 
The members of the German society had a manifold pur- 
pose ; to show hospitality to their American guests, to in- 
crease the acquaintanceship of the engineers of two great 
countries, and to interchange technical information. 

One feature which needs especial emphasis is the man- 
ner in which both city and state governments and offi- 
cials recognized the visit. In Hamburg the Senate of the 
city was host at a reception on Friday evening, June 20. 
In Leipzig the King of Saxony attended the first pro- 
the Senate of the city tendered a 
the city government gave a recep- 


fessional session, and 
In Dresden 
tion and another was held in the Palace of the Imperial 
Diet in Berlin. The cities of Diisseldorf, Cologne. Frank- 
fort-on-the-Main, and Mannheim also tendered receptions, 
and the city of Munich a closing banquet on July 8. In 


concert. 


addition the city of Heidelberg gave an excursion on the 
River Neikar and an illumination of the castle. 

Thus, there were 11 functions tendered by state or 
municipal authorities. This shows the importance at- 
tached to the visit of the American engineers. This is in 
striking contrast to the meager attention bestowed upon 
engineering societies and their conventions in American 
cities, 
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It is a source of gratification to every American engi- 
neer to know that the members of one of his national 
societies have been the recipients of such courtesies and 
honors. At the same time this feeling of gratification 
must be tempered with a sense of responsibility. A duty 
is placed on us to continue this work of knitting together 
the engineering societies of the world. May we fulfill 
this duty in a worthy manner! 

os 
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Make Repairs Promptly 


The letter in another section of this issue, on the im- 
portance of prompt repairs, can be well heeded by every 
factory manager. It is so easy to wait until we are less 
busy, or for some other reason, that we are very apt to 
neglect making repairs until after considerable damage 
has been done, as in the case in point. 

While it would be probably unwise to have a hard and 
fast rule that all work must be stopped at once until 
repairs are made, it is a pretty safe procedure in most 
cases. Perhaps a modification of this would be the stop- 
ping of all work on a machine, or with a certain tool, 
until its condition has been passed upon by a responsible 
party. This would encourage the worker to immediately 
report any defect found, and, if the proper authority be- 
lieved it safe to use in that condition, work would not 
be delayed except for a few moments. There would, how- 
ever, be a very definite location. of responsibility should 
accident occur, and no fair-minded manager will object 
to this feature of such a ruling. 

It is quite probable that if a record of accidents due to 
the neglect to make repairs could be compiled, it would 
show an appalling waste, not only of human life and 
energy, but also of dollars and cents. And when we 
consider that the matter of putting things off in this way 
is to some extent a case of habit rather than pure neces- 
sity, it seems very evident that the habit of making re- 
pairs promptly can be cultivated with good results gen- 
erally. 

59 


Standardization of Names 


In the May bulletin of the Society of Automobile En- 
gineers is an article which takes the same point of view 
as that expressed in our columns recently in reference 
to the standardization of names. The point is made of 
calling a part to agree with the duty which it is required 
to perform. This name should be something which will 
conveniently link the part named to its use on the ma- 
chine. The writer of the report says that he never heard 
the starting crank for an automobile called a “mule leg,” 
though this name must often seem an appropriate one 
to the inexperienced user of the part. But kicking back 
is not the purpose of this part; its duty is to start the 
car, and as it is ef a crank shape, the obvious name 
should be “starting crank.” 

Another part is, however, mentioned, where the same 
common sense has not been used; this part is the guard 
placed over the wheel. It is designated by different mak- 
ers and users as fender, wheel guard, mud guard, wing, 
shield for carriage wheel, carriage fender, dress protector, 
wheel fender for vehicles, dress guard, wheel and dress 
guard, and mud fender for vehicles. The name recom- 
mended is “wheel guard,” and it seems unnecessary to 
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state that this name covers adequately the duty of this 
part. 

Other cases are cited in the report showing a similar 
absence of fitness in the nomenclature of the parts. 
This confusion in names is not confined to one machine 
or part of machines, but seems common to all the engi- 
neering industry. 

For example, on certain textile and other machines 
there is a bracket for supporting a shaft which, in the 
natural order of things, might well have been called a 
“shaft-support bracket.” It is, however, known to the 
trade as a “pipe box.” And when anyone sees it he 
wonders why such a name should be attached to such a 
simple machine part. It is neither a pipe nor a box, it 
does not support either a pipe or a box or take the place 
of such, but supports a shaft. There is, on automobiles, 
a similar bracket used for supporting a pipe, which would 
perhaps warrant such a title as pipe box, but which is 
called a shaft support. 

It would seem that, with the object of eliminating un- 
necessary trouble on the part of all engaged in making 
or using machines, a little thought should be given to the 
standardization of names. And the first step should be call- 
ing machine members by such names that at once convey 
to all the purpose and duty of the parts mentioned. Such 
procedure would eventually result in standardizing the 
naming of the parts so that a man going from, say, an 
Eastern shop to a Middle Western one would not have 
to learn a new set of shop names for machine parts, as 
is now too often the case. 
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The terms “vertical” and “horizontal” present confus- 
ing points in the proper designation of the various types 
of machines. In the case of drilling, boring, milling 
and grinding machines, the designation is derived from 
the position of the spindle or of the cutting tool. The 
case of the disk grinder, however, is somewhat different, 
leading some to refer to the machine by the position of 
the grinding surface of the disk. In this machine, a 
disk grinder with a horizontal spindle has the cutting 
surface of the disk in a vertical plane, while the ma- 
chine with the vertical spindle and carrying the grinding 
disk on the end, has the cutting material in a horizontal 
plane. 

The same is, of course, true of the vertical miller 
where the cutting teeth are on the side of the cutter, 
or even of a small machine carrying a butt-ended mill- 
ing cutter. The only feasible solution seems to be the 
consideration of the position of the spindle carrying the 
cutting tool without regard to the way in which the tool 
itself cuts. We would be glad to know if this is the 
usually accepted meaning of the words “horizontal” and 
“vertical,” as applied to machines. 
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Over-emphasis on some one feature of a desirable re- 
sult may be as misleading in the shop as elsewhere. Much 
is being said about time, time savings and base times. 
The idea conveyed is that time is the all-important ele- 
ment to be studied and saved. Every shop exists to make 
money, and there is no direct connection between saving 
time and making profit. But there is this direct connec- 
tion between reducing cost and making profit. The 
emphasis on “base times” must not obscure the all-im- 
portance of “base costs.” 
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Gears for High Speed and Heavy Duty 


EDITORIAL CORRESPONDENCE 


SYNOPSIS—The “Citroen” system of gearing has been 
developed to give qtiet running gears at high speed and 
under heavy duty. This has been developed to the point 
of where 6000 pairs of these gears are now running, some 
as fast as 4000 ft. per min. at the pitch line. The uses 
vary fromthe steering gears of the large steamship to 
heavy rolfing-mill work, and they are to be tried out on 
the -new Aurbine battleships where four pairs will trans- 
mit 68,000 horsepower. é 
% 

From the days of hand-cut gears down to the present, 
there is perhaps nothing in the way of machine work 
more interesting than gears and gear cutting. This is 
particularly true when there is a new problem to be solved 
in the way of special gears, both as to tooth curve and 
shape. The developments of the past few years in the 
helical and herringbone gear, together with the methods 
of-cutting them, make the gears here shown of particular 
interest. 

About 12 years ago, in 1900 to be more exact, Andre 
Citroen began making gears of the type shown, in Paris. 
While others might have called them of the herringbone 
type, he has so persistently named them “Citroen” gears 
that the name has been accepted as a part of the language 
in the countries now using them. These include France, 
England, Austria, Russia, Germany, Japan and others, 
so that the name has come to mean gears of this type to 
a large part of the mechanical world, 6000 pairs now 
being in use. 

The demand for silent gearing is responsible for the 
growth of the work from the small shop in Paris, so as to 
now include a plant in Austria and in Russia as well 
as a fourth in the United States as soon as the equip- 
ment for it can be produced. Naturally the demand for 
these gears runs into large sizes so that, while the earlier 
machines had a capacity of 18 ft. in diameter, the latest 


additions to the different factories will handle gears up to 
30 ft. in diameter and with a face 10 ft. wide. For, while 
gears of this width are very unusual, the width demanded 
is constantly increasing so that these machines were de- 
signed to handle anything that might be ordered. 

The fields in which these gears are used vary from ship- 
steering gears to huge gears for large dredging work and 
include both spurs and bevels. It will also be seen that 
the tooth varies from a single V or double angle, to gears 
having a third angle on the gear face. The first type is 
shown in the large gear and pinion for a dredge sent to 
the Cockatoo Island, as in Fig. 1. This is a trifle over 
13 ft. in diameter; has teeth 18 in. long and weighs ap- 
proximately 22,000 lb. A similar gear with the third 
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Fig. 4. Gears ror THE “OLYMPIC” 


or additional angle is seen in Fig. 2, also on a bevel gear. 
This is part of the steering gear for the “Olympic.” 
The gears‘shown in Fig. 3 were made for the electric 
locomotives of the Bern-Lotschberg-Simplon Ry., where 
they transmit, 1250 hp. at a pitch-line speed of 4000 ft. 
per min. Another gear for the steering. apparatus of the 
“Olympic” is shown in Fig. 4, the size being indicated 
by the man standing behind the large gear. Two large 
rolling-mill gears are shown in Figs. 5 and 6, these weigh- 
ing about 17 tons each, while a three-high stack of roll- 
ing-mill pinions is seen in Fig. 7. The last illustration 
is to show an application of this type of gear where the 
pitches vary widely, this being a double reduction. 
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SHOP EQUIPMENT NEWS 





Universal Tool and Cutter Grinder 


This machine was designed to meet the requirements of 
toolroom grinding and is universal in all its movements. 
The’ base and column are of large proportions, circular 
in form, giving a sufficiently large floor bearing to elim- 
inate the necessity of a foundation. They are internally 
braced, and, as will be noted, a projecting boss carries the 
bronze elevating nut and also encases the lower part of 
the elevating screw, protecting it from dirt and dust. 
The knee entirely encircles the column, slides on a V-key 
adjustable for wear and is raised or lowered to the ex- 
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UNIVERSAL Toot AND CuTTER GRINDER 


treme of its travel in a straight line. Both tlte elevating 
and cross-travel screws are pivoted with micrometer dials. 
The saddle slides in the knee with 45 deg. bearing sur- 
faces and has an adjustable gib. The top of the saddle 
forms a convenient place for tools and work. A wrench 
rack cast solid just below the table stop holds all of 
the wrenches required in a handy position for immediate 
use. 

The longitudinal table is of a deep box section, ribbed 
and braced internally. The one V and one flat way are 
lubricated from closed oil holes in the front and back 
of the table. Felt pads set into the bearing surfaces re- 
tain the oil. Adjustable stops clamp to the face of this 
table in a T-slot and form a positive stop for grinding 
to a shoulder. The top table swivels on a central stud, 
and has a bearing its full length without overhang, and 
is clamped at both ends with binding bolts. A screw ad- 
justment is provided for taper work, the ends of the 


table being graduated to 16ths. Two T-slots in the top 
table are provided to increase the range. 

The main casting of the wheel head is bored to re- 
ceive two phosphor-bronze bearings that are taper on the 
outside and split. These are provided with right- and 
left-hand nuts for drawing them into the conical seat in 
order to take up any wear that might occur. The drive 
pulley is counterbored at the ends to caliper over these 
nuts and exclude emery and dust. Dust collars are pro- 
vided on the outer ends of the bearings and a knurled 
adjusting nut near the end of the spindle takes up 
the end play. 

This machine is a recent product of the Woods Engi- 
neering.Co., Alliance, Ohio, and may also be equipped for 
motor drive. 
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Cutter-Clearance Gage 


The cutter-clearance gage shown is designed for the 
purpose of aiding the operator in grinding the correct 
angle of clearance on milling cutters. It consists of a 
steel bar 61% in. long, to one.end of which is attached 
a stud for holding the cutters. Both bar and stud are 
hardened. The stud is 7% in. in diameter. A set of five 
hardened-steel bushings is provided for cutters having 
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Fig, 1. Currer-CLEARANCE GAGE 
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Fie. 2. Crearancre Gaer In Use 


holes 1, 114, 1%, 134 and 2 in. in diameter. The bush- 
ing is held in place on the stud by a spring stop. 

The gage is mounted on a slide, which is easily moved 
along the bar by a slight pressure. A gib and adjust- 
ing screw between the slide and bar provide means for 
keeping sufficient pressure between them. The gage is 
attached to the side of the slide by means of a pin, which 
allows it to be revolved, one end being used for cutters 
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under 3 in. in diameter, and the other end for cutters 
3 in. in diameter and over. To shift the gage it is only 
necessary to loosen the knurled screw on top of the slide 
and slip back the clamping plate immediately under the 
screw, when the gage may be revolved and again clamped 
tight in position. 

To test for correct clearance the cutter is placed on the 
stud with proper bushing, and the gage pushed forward. 
as shown in Fig. 2. The cutter is then revolved suffi- 
ciently to bring the face of a tooth in contact with the 
stop on the gage, which gives the correct position for 
The angle of clearness on the tooth should 


This gage is a 


the cutter. 
then correspond to the angle on the gage. 
recent product of the Brown & Sharpe Manufacturing 
Co., Providence, R. I. 
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Elevating Shop Truck 
In addition to the usual advantages obtained through 
the use of elevating trucks and wooden skids for moving 
work, the truck shown is provided with a plunger check 
which prevents the load from being suddenly dropped on 
the floor, with possible damage to the load or floor or 


both. 
In this truck complete control for pulling the load, 
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Suop EvevatTine Truck 


steering, raising and lowering the truck is centered in 
the handle. Another feature in this design is the elim- 
ination of danger from the handle flying back when the 
load is released for lowering. 

This truck is known as the Chapman and is marketed 
by the National Scale Co., Chicopee Falls, Mass. 
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**Micarta’”’ 


A new material to take the place of hard fiber, glass, 
porcelain, hard rubber, built-up mica, pressboard, raw- 
hide, molded compounds, ete., has been developed by the 
Westinghouse Electric & Mfg. Co., East Pittsburgh. 
Penn., and is known as “Micarta.” It is used for commu- 
tator bushings and brush-holder insulation, noiseless gear 
blanks, conduit for automobile wiring, etc. It is a tan- 
brown, hard, homogeneous material having a mechanical 
strength about 50 per cent. greater than hard fiber. It 
can readily be sawed, milled, turned, tapped and threaded, 
if a sharp-pointed tool is used and the work is done on a 
lathe. It can be punched only in thin sheets and cannot 
be molded. “Micarta” is not brittle, and will not warp, 
expand or shrink with age or exposure to the weather; it 
takes a high polish, presenting a finished appearance. 

Two grades of the material are made. The grade 
known as “Bakelite Micarta” will stand a temperature 
of 300 deg. F. continuously, or 500 deg. F. for a short 
time. It is infusible and will remain unaffected by heat 
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until a temperature sufficient to carbonize it is reached. 

It is insoluble in practically all of the ordinary sol- 
vents, and impervious to moisture. The other grade 
designated as “No. 53 Micarta,” has the same mechanical 
and electrical properties as the “Bakelite Micarta,” but 
differs in its chemical and thermal properties. 


¢, 
% 


The German Trip of the A. S. M. E. 


{DITORIAL CORRESPONDENCE 

The official party of the American Society of Mechani- 
cal Engineers joining with the Verein Deutscher In- 
genieure as the guests of the latter society in Germany 
landed at Cruxhaven in the early evening of Thursday, 
June 19, and went to Hamburg by special train. The 
hospitality began next morning with a breakfast to the 
American visitors, followed by a lecture on the harbor of 
Hamburg and Elbe Tunnel and a trip by boat to im- 
portant harbor points. 

In the evening the Senate of Hamburg gave a recep- 
tion and banquet in the City Hall, at which the Hamburg 
Section of the Verein Deutscher Ingenieure also extended 
further welcome to the American engineers. The even- 
ing speeches were in both English and German. An 
original poem in both German and English was especial- 
ly addressed to the ladies. During the evening an op- 
portunity was given to see the rooms and treasures of the 
City Hall. At several points elaborate carvings made by 
boys in the Gewerbe Schule were pointed out. 

On Saturday the Elbe Tunnel, the shipyard of Blohm 
& Voss and the Barmbeck power station of the elevated 
railway were the objective points of technical excursions. 
Luncheon was served at the yard and a collation at the 
power station. At the yard, the huge steamer “Vater- 
land,” now nearing completion, and her unnamed sister 
ship, upon which work has just begun, were objects. of 
interest. In the machine shop a number of large turbines 
were shown under construction. The late Saturday after- 
noon was spent in an excursion to the animal garden of 
Carl Hagenbeck, at Stellingen. 

Hamburg will be remembered by the American visitors 
as having shown them the largest ship in the world, the 
largest crane in the world, 250 tons capacity, and the 
largest floating dry dock in the world, 40,000 tons ca- 
pacity. 

The journey to Leipzig was made by a special train on 
Sunday. The feature of this was a sight of three Zeppelin 
airships just as the city was reached. These maneuvered 
over the city and train in a manner to show the excellent 
control under which they are handled. The evening was 
given over to an informal reception and entertainment 
in the Crystal Palace. 

First PRoFrEssIONAL SESSION 


The first professional session was held in the Central 
Theater on Monday morning, June 23. After the addresses 
of welcome, the honorary degree of doctor of engineer- 
ing was conferred upon King Friedrich August, of Sax- 
ony, by the Royal Technical College, of Dresden. Count 
Zepplin thanked the city of Leipzig for the favors shown 
to him and pointed out that the Saxon king had been of 
great assistance to him in carrying on his airship work. 
The president of the verein announced the presentation 
to George Westinghouse of the Grasshof medal in honor 
of his technical achievements. This medal may be com- 
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pared in importance with the John Fritz medal awarded 
by the American Society of Mechanical Engineering. 

Two professional papers were presented. The first was 
by Doctor Lamprecht, of the Leipzig University, on 
“Technical Science and Culture of the Present Day.” 
This pointed out the trend of industry and indicated the 
ideal condition toward which it is moving. The follow- 
ing abstract gives these two important ideas: 

What concerns me closely is to examine in detail the whole 
relationship of the science of today to the great advance in 
technics which you represent. Science in this case counts for 
as much as culture, for it is just by reason of the central po- 
sition occupied by science, that technics is most intimately 
bound up with the degree of culture attained in the age to 
which it belongs. ‘ 

The older natural scientific thought goes back to the six- 
teenth and seventeenth centuries. Its theoretical principle of 
reasoning, that of pure induction, has been already fully 
elucidated by the researches of Bacon. Its application to the 
most elementary manifestations of the inorganic world suc- 
ceeded first through Stevinus and Galileo, and by Newton this 
principle was employed to an astonishing degree in great 
achievements; and its development came to an end with the 
establishment of the law o fthe preservation of energy, and 
with the mechanical explanation of biological development 
by Darwin. Teutonic thought of German and Anglo Saxon 
brains has closed this great movement, whose beginnings orig- 
inated more with the Romans. 

In the history of civilization this great development of the 
mechanical natural sciences now appeared as an absolutely 
necessary means of developing that great period in the psycho- 
logical life of the now flourishing European peoples, which 
extended from the sixteenth to the close of the eighteenth 
century, and which may be described as that of individualism. 
Mathematics and natural sciences are occasionally as faithful 
an expression of the psychological life of any age as are 
poetry or art. 

It is a proposition which must be at once self-evident so 
anyone who remembers the fundamental principles of the 
Kant theory of reasoning, and which, in the history of naturas 
science itself, perhaps best throws light upon the fact that 
the occasionally fundamental atom-theory is, for its general 
conception, characterized in the different ages of culture by 
the fact that the occasional ideas conceived of the atoms are 
nothing but a reflection of the special psychological life and 
of the typical conception of personality of this particular age. 

From the fact that the development of mechanical natural 
sciences must be ascribed to the period in the history of cul- 
ture of the sixteenth to the seventeenth century, while the 
modern natural scientific movements in the history of civil- 
ization belongs rather to the new period of development which 
has set in since the opening of the eighteenth century, and 
has completely dominated our minds and tnoughts, it follows 
that a return to the old classical age of mechanical sciences, 
which reached their zenith perhaps in the fourth or fifth dec- 
ade of the last century, is no longer in any way conceivable. 
They are times of the past, and the movements of today are 
striving for ends which cannot yet be defined in detail, but 
which, in relation to the mechanical standpoint of the world, 
rather tend to develop a dynamic conception of nature, and 
consequently to be devoted particularly to efforts to unriddle 
the problems of life. 


Relations of Technics 


If we now ask what the relation of technics to the develop- 
ment of the two briefly characterized ages of mechanical 
thought, now past, and of the coming dynamic thought in 
natural science may be, we shall entertain no doubt that tech- 
nics of today must still be regarded, essentially, as the last 
and highest expression of the development of mechanical nat- 
ural science. The position then, of technics in the whole prog- 
ress of European culture of today is thereby determined. 
Technics of today is no domain in which new and important 
results can be obtained by prophetic intuition and mere ro- 
mantic ideas. Technics of today is no embryo, but is well de- 
veloped, and possesses virility and force. 

Technics has, since the second half of the eighteenth cen- 
tury up to the present time, been constantly and increasingly 
maturing all achievements which were rendered possible by 
the more accurate knowledge of nature obtained through the 
mechanical natural sciences. It is no longer the slave of 


forces assigned to it by scientific research, but, if not already 
in the position of master, is on the point of becoming so. 
How often we hear from engineers the assertion that they are 
in a position to achieve practically everything, provided the 
necessary economic resources were available. 


It is the in- 
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genuous and, at the same time, proud expression of fact that 
technics of today has passed the first phase, the mere natural- 
istic motive, and that it has now reached the level of the 
second phase, that of idealistic achievement. 

This high standard naturally entails upon technics very 
special duties. The technicist, the millions of workmen under 
his centrol, that great army which up to the present has been 
in no small degree the slave of machinery and other technica/ 
achievements, are now transformed into its masters. The 
personality of the workman, to the lowest in the service of 
technics, must be encouraged to reassert itself, and educate. 
From purely quantitative productivity, with its insatiability 
of aim and consequent futility, shall be gradually evolved a 
quantitative productivity embracing in itself a relatively lim- 
ited production, with a personal pleasure in each object pro- 
duced. Perhaps you will ask with surprise at this point in 
what way this change may be effected. In this respect the 
present already teaches something, and the past preaches 
clearly the general ends to be attained. 

It is not, however, for me to deal here with all possible 
and future changes. As historian I can only point out that 
the disposition and decisive tendency toward idealism in eco- 
nomics and technics already tends to become the common 
property of mankind and that such an idealism involves the 
reassertion of personality in all those who are employed in 
technics, benefiting even those rendering the lowest services. 

For this association of ideas, which in our modern culture 
has come to light in a thousand places, I can at this moment 
cite royal testimony of a genuine character, The Crown 
Prince of Germany writes in the preface of his latest book: 


Since the last great war Germany has passed through a 
period of economic growth which has almost something 
alarming in it. The welfare of our people in all classes has 
improved to such an extent that the demand for social posi- 
tion and luxury has enormously increased. That much good 
is derived from such a high standard of economic progress 
should certainly not be ungratefully disregarded. Neverthe- 
less the more sombre side of this rapid development is often 
painfully and threateningly obvious. Already the value of 
money has attained an importance which we can only observe 
with grave concern. Excellent work for its own sake is today 
often unfortunately valued less than a fortune which has been 
inherited or seized upon. In what manner a fortune has been 
obtained is scarcely ever asked. 

This desire for the possession of as great an amount of 
money as possible threatens to upset old and venerable prin- 
ciples. Things which formerly were not considered as “fair,” 
or, more correctly expressed, as “respectable,” are allowed 
without remonstrance. Everything is sacrificed in the eager 
struggle for money. Old ideals, and even the prestige and 
honor of the nation may be involved. 

And in America, also, there is a similar view taken. These 
signs of the times have been expressed by the new President 
in his inaugural speech, which said: 

We have been proud of our industrial achievements, but 
we have not hitherto stopped thoughtfully enough to count 
the human cost, the cost of lives snuffed out, of energies over- 
taxed and broken, the fearful physical and spiritual cost to 
the men and women and children upon whom the dead weight 
and burden of it all has fallen pitilessly the years through. 
The groans and agony of it all had not yet reached our ears, 
the solemn, moving undertone of our life, coming up out of 
the mines and factories, and out of every home qwhete the 
struggle had its intimate and familiar seat. a Ne 

There has been something crude and heartless and unfeel- 
ing in our haste to succeed and be great. Our thought has 
been “Let every man look out for himself, let every genera- 
tion look out for itself,” while we reared giant machinery 
which made it impossible that any but those who stood at the 
levers of control should have a chance to look out for them- 
selves. We had not forgotten our morals. We remember well 
enough that we had set up a policy which was meant to 
serve the humblest as well as the most powerful, with an 
eye single to the standards of justice and fair play, and re 
membered it with pride. But we were very heedless and in a 
hurry to be great. 

It would be inexpedient to enlarge upon these words of 
President Wilson. The following short sentence will be suffi- 
cient: “We are now entering upon a time of further consid- 


eration, when these things shall be dispassionately deliberated 
upon.” 


Removing Industrial Evil« 


This is what is important at the present time. From a 
mere consciousness of the inefficiency of our economic and 
social conditions, we must arrive at a more exact definition 
of the present evils, and proceed to active measures for their 
removal: and here is the point at which today technics wil) 
assert itself; the ideal technics of the future. It is in the de- 
velopment of technics and modern industry themselves that 
we must look for an expedient for removing the moral and 
social evils which have been called forth through a brilliant 
material progress. No superficial suppression of these evils, 
no administration of charity, no theories, no political revolu. 
tion can have any lasting effect in attaining this end, but 
only the moral self-purification of industrial development in 
itself, and that change to idealism, which must be accom- 
Plished in and from the further development particularly of 


technics. 


ee 
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This, then, being the state of affairs, and, our position in 
relation to the oppressive social evils of our time not being 
hopeless, it is upon you, gentlemen, that an extremely im- 
portant task of the present, and one which will certainly con- 
tinue into the fairly remote future, will devolve. The nature 
of this task may be expressed in a few words: The Humaniz- 
ing of modern labor that quantitative production may be 
transformed into qualitative production. 

An increasing improvement in the moral relation of the 
two great classes necessary to enterprise, the employers who 
direct, and the workers; a reconeiliation and humanizing of 
the advancing social classes generally; the evolution of a 
nobler society and a nobler state, would, then, were they not 
alone consequent upon, be nevertheless, a principal result 
arising out of a movement whose accomplishment rests in 
your hands. 

Extracts from the second paper, written by President 
Goss, of the American Society of Mechanical Engineers, 
appeared on page 57. 

SECOND PROFESSIONAL SESSION 

The second professional session was devoted to “In- 
dustrial Management.” The opening paper, written by 
J. M. Dodge, was presented in his absence by L. P. Al- 


ford. A portion of this was printed on page 41. 
The German paper presented by Prof. G. Schles- 


inger was entitled “Practical and Scientific Manage- 
ment.” It was an analysis of industrial management 
using material very largely drawn from American sources. 
The first and last parts, outlining the philosophic basis 
of the movement as laid down by a German writer, E. 
Kraepelin, and a plea to fit the system into German in- 
dustrial life in a sane manner, follow: 


The selection and training of the workers, the adaptation 
and performance of their work, practice and study, the ob- 
servation of physical and social influences on the working ca- 
pacity, these have today become the vital questions with 
which the industrial manager must concern himself as he 
would with the study of a science, if he desires to maintain 
industry at a high level. 

Scientific management is, therefore, a subject which, like 
no other, keeps the entire technical world in a state of activ- 
ity, and has summoned not only the engineers, but in the same 
degree the national economists of all classes, the psychologists, 
and finally the administrations, into the field, and has called 
forth such a number of highly important expressions of opin- 
ion throughout the whole world, that it is difficult, in a short 
space of time, to give even in some measure an exhaustive 
survey of it. 

Up to the present it has served as a fundamental rule that 
the productive power of the manufacturing and superintend- 
ing departments, workshops, departments of construction, and 
bookkeeping, in all industries, essentially depends upon the 
personal management in which energy, tact, judgment, and 
capacity for arrangement, as general human qualities, had to 
conform with the special expert technical qualifications, and 
which may, therefore, alone be held responsible for the three 
pillars of every manufacturing establishment: Observance of 
fixed terms; work of quality; competitive and profitable pro- 
duction. 

Only after, in all branches of manufacturing, a kind of 
leveling had been found; that is to say, when England, France, 
Italy, Germany, America and so on began to fight with about 
equal industrial arms, the perception broke forth that the 
time was come to pass over from the improvement of the effi- 
ciency of machines to the development of human efficiency. 
From the study of this question the Americans were the first 
to evolve a completely new science, the science of manage- 
ment, which should, in the hands of a qualified principal, con- 
stitute henceforth the key to an assured success, and secure 
preéminence above all others for the people who should first 
carry out the new principle to the full extent of its industrial 
utility. 

The recognized principles of this system are: The division 
of work into its smallest constituent parts, and the scientific 
study of time: the systematic selection of the workers: the 
instruction and training of persons recognized as qualified, in 
peaceable working relations of employer and employee. 

The division of labor and the study of time require, in the 
first place, that the question of equipment shall be given the 
fullest consideration and study. Machines and working im- 
plements must not only be perfectly constructed and formed, 
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and especially adapted for special cases, but must, by a thor- 
ough study of time, be so efficiently employed for every new 
piece of work, that any given task may be performed with a 
minimum expenditure of time and energy, and waste of im- 
plements, and thus on the most economical lines. 


Selection of Men 


The selection of men is the personal, subjective, and by 
far the most difficult part of the work. Here all theory stops 
short, for men are not, roughly speaking, muscle-machines, 
but thinking beings with their own will. Here the science and 
study of lifeless matter in the field of investigation ceases, 
and the training of men begins, in which the fact should never 
be overlooked that there are talented and untalented, clever 
and stupid, sensitive and callous, quick and slow, strong- 
willed and weak-willed individuals. Qualities of character 
which are to be met with, separately or together, among the 
races of the East and the West, the South and the North of 
Germany, which, before freedom of movement to and from 
different places of settlement was exercised, tended to con- 
centrate in separate districts, are today, owing to the in- 
fluence of the great cities in drawing togeeher and mingling 
races, to be found at the same time in all industrial centers of 
activity, and enormously increase the difficulty of solving the 
problem. 

Kraepelin, Heidelberg, published in 1894 and 1896 two short 
lectures as a result of many years’ extensive investigations 
concerning the mental capacity for work of numerous persons, 
in which he lays down as determinant the following subjects 
of study: The division of work into a number of separate 
tasks, as small as possible, and of a similar nature, the time 
devoted to the completion of which is fixed: amount and di- 
vision of the daily work; estimation of the working speed, 
and value of work accomplished; influence of practice by fa- 
miliarity with work; limit of capacity for practice; soundness 
of training (strengthening the memory): duration of the ac- 
quired practice, and its diminution with age; effect of fatigue; 
susceptibility to fatigue of individuals; diversion by disturb- 
ing influences; qualitative value of work, and mental bearing 
indispensability of suitably arranged intervals of 
longest admissible working hours, and complete 


capacity; 
recreation; 
rest. 
Kraepelin emphasizes the fact that it not only depends upon 
how work instructs, but also upon how it is learned, so that 


working has not the unfortunate effect of depressing, but 
carries with it the precious privilege of health. 
The reader who knows Taylor's works will, in reading 


through the different points, such as the train of reasoning, 
be quite astonished at the complete agreement of Kraepelin’s 
process of thought with that of Taylor 20 years later, despite 
the fact fully established that the American was as little ac- 
quainted with the investigations of the German doctor as in 
general are the German engineers. But that should only tend 
to give more authority to, and in no way detract from, the 
work of Taylor, who took the lead quite independently, and 


with thorough self-reliance, into the untrodden field of the 
factory workshop. 
From this, however, the moral may be drawn that the 


subject of man will only be exhausted if one tries to under- 
stand it from every side, and employs to advantage what, 
apart from the engineers, who almost always regard the men 
in the workshops only as workmen, has been ascertained by 
and also by national economists, concerning 
the selection and adaptation of man to his sphere of work. 
It must, therefore, be maintained that actual scientific man- 
agement ends when the division of work, study of time, nor- 
systemization, instruction and training of the 
workmen for the new method of work, have been accom- 
plished. The payment itself can be made in any way desired, 
so long as it is just, and conforms with the workman’s av- 


psychologists, 


malization, 


erage. 
With a stop-watch the time in which a definite piece of 


work can be performed, can be accurately determined, but the 
difficulty is to submit it to the workman in a fair manner. 
The machine, however, is a lifeless thing, which can be 
worked like a clock. With the workman the matter is quite 
different, especially under the German conditions, and one 
must accommodate oneself to his requirements if one wishes 
to avoid inflicting irreparable injury to the undeniable in- 
trinsic value of scientific management on its introduction into 
German economic life. 

We Germans have, as a people, been accustomed for cen- 
turies to obedience to superiors, to methodical instruction, and 
to observing written orders of the fullest description; the sys- 
also, enhances this natural dis- 
position. We have, in fact, the best public service in the 
world. By the introduction of the results of scientific man- 
agement into the German workshops these qualities will prove 
beneficial as the bright side of bureaucratic government, and 


tem of compulsory service, 
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will help-us to recover quickly the temporary advantage which 
the Americans have, perhaps, gained by their practical ex- 
periments. Of what serious significance it is that, after a dec- 
ade of eager endeavor, about 50,000 workmen of the United 
States, that is 0.3 per cent., are working successfully under 
the new scientific system! 

The strict and thorough organization of our people, which 
enables us to put into the industrial field an army of vigorous, 
healthy, individually trained mechanics, with their hearts in 
their work, whose effectiveness is perpetually strengthened 
by the benefits of the workmen's insurance, is sufficient as- 
surance that we shall not allow to escape the benefits which 
can alone be derived from the full employment of scientific 
management. 

Taylor’s system will always, or at least for a long time, 
find itself opposed by enormous difficulties. It requires strict 
discipline and extreme steadiness in the performance of his 
work on the part of the workman. He has become, in fact, a 
little wheel in a great and complicated mechanism, and the 
slightest disturbance, a little obstruction of the movement, 
may occasion a serious disorder of the whole system. An 
organization of work so finely and systematically arranged 
can only be effected if every joint works properly; otherwise 
the whole machinery must stop. The great financial cost en- 
tailed by the introduction of the system would then allow of 
no saving, but would remain a useless expense. 

A much more serious difficulty is further to be overcome; 
the selection of the business staff, of the managers, who must 
first of all understand the utility of the new system, and then 
practically apply it. In order to procure a scientifically man- 
aged organization, engineers are required who are endowed 
with scientific minds and fully conversant with the methods 
of manufacture and their requirements today. Further, they 
are not only required to know theoretically the possibilities 
of work, but to be so clever and skillful practically, that they 
can even actively coéperate and remedy errors, and finally 
become such keen observers of human nature as to win the 
confidence of their workmen. 

The age of the machine and of working factories had log- 
ically to result in scientific management. By means of the 
practical division of labor and the work done by machinery, 
good and cheap articles of general use have been manufac- 
tured. The machine, everywhere, indirectly enhances our 
comfort, but it also has a directly beneficial effect, since it 
relieves human workers, wherever it is found, of hard physical 
labor. It preserves for the worker his precious vital energy. 
It is the same way that scientific management, above all, op- 
erates; beyond this, however, it will certainly shorten the 
working hours. Only he who is satisfied, lives comfortably, 
returns home unexhausted from his work, and has leisure, can 
really enjoy the beauties of nature and of life. It is, there- 
fore, just the great bulk of mankind who will in future thank 
the age of machinery and of scientific management for having 
made them 

The discussion was general and animated, reminding 
one forcibly of the discussion on this same subject en- 
gaged in before the American Society of Mechanical En- 
gineers in December last. The point of view presented 
in Mr. Dodge’s paper seemed to be a new one to German 
engineers and was both vigorously attacked and supported. 
The trend of the discussion was favorable to the newer 
forms of industrial management, but counseled modera- 
tion and carefulness in installing them. 

One speaker who represented a large machine-building 
firm said that he put scientific management into use in 
one department of his shop some seven years ago with suc- 
cess. He questioned, however, if he could install it today 
in such a department because of the undesirable publicity 
that has been given to it in the popular press. 

Professor Schlesinger in his closing remarks expressed 
his firm belief in scientific management and paid a tribute 
to the work and zeal of F. W. Taylor. The professional 
session closed with an illustrated lecture by Doctor Mat- 
schoss, showing some of the great industrial work to be 


brought to the attention of the American visitors. 


men again. 


THE ENTERTAINMENTS IN LEIPZIG 


The entertainments on the days of the professional ses- 
sions included a concert in the Geuandhaus, tendered by 
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the Senate” of the City of Leipzig, and conducted by 
Arthur Nikisch, a banquet in the Festival Hall of the 
Central Theater, a visit to the International Archi- 
tectural Exhibition, an inspection of the monument of 
the battle of nations commemorating the centenary of 
the battle of Leipzig, and a garden party in the Palm 
Garden. The latter, held on Tuesday evening, June 24, 
included a celebration of the solstice, the exact moment 
of which was announced by the firing of a cannon. 

During the stay in Leipzig technical excursions were 
arranged for to the plants of the Leipziger Werkzeug 
Maschinen Fabrik A. G., manufacturers of the “Pittler” 
turret lathes, and to the printing establishments of J. J. 
Weber and Oscar Brandstetter. Special excursions were 
arranged for the visiting ladies. 

Tour or INDUSTRIAL CITIES 

After the close of the professional sessions in Leipzig, 
the tour of German industrial cities began with the first 
stop at Dresden. The purpose of this part of the visit 
was to show the American visitors representative German 
industries of many kinds. The arrangements consisted 
of a number of technical excursions in each city, for 
which prior registration was necessary. 

In Dresden, on Thursday, June 26, one group visited 
the Mechanical Engineering Laboratory of the Technical 
High School. This engineering college is one of the most 
important in all Germany. Its equipment of machines 
and apparatus is most complete, more so than is found 
in the engineering schools of the United States. <A 
Stumpf una-flow engine was noticed fitted with thermo- 
electric couples arranged to study the temperature changes 
of the cylinder walls. 

The present buildings are devoted to mechanical and 
electrical engineering. A new one is under construction 
to be devoted to civil engineering. 

A second group visited the factory of Seidel & Nau- 
mann, manufacturers of sewing machines, typewriters, 
computing machines and bicycles. Some 3000 men and 
women are employed, turning out 400 sewing machines 
and 35 typewriters each day, and from 20,000 to 25,000 
bicycles each year. The willingness of the German manu- 
facturers to make changes in finish and design to meet a 
customer’s wishes was well shown in the sewing-machine 
department. The power load for this plant is 27,000 hp., 
giving a factor of 0.9 hp. per employee. A considerable 
use is made of special machine tools, particularly in the 
manufacturing sewing-machine parts. 

Berlin was the second city of the industrial tour, where 
six technical excursions were planned for on Friday, 
June 27. These included the Allgemeine Elektricitits- 
Gesellschaft, Kabelwerk Oberspree; Wernerwerk von 
Siemens-Halske A. G. and Dynamowerk den Siemen- 
Schiickert-Werke; Bergmann-Elektricitits-Werke; Lud- 
wig Loewe & Co.; A. Borsig; and the Deutscher Waffen- 
und Munitionsfabriken. 

It is impossible to do full justice in these few notes to 
the great plants named. The Allgemeine showed a 
part of their huge works, which taken together employ 
some 35,000 persons. The Bergmann excursion included 
both the old and new works. At the former an improved 
process of making small brass parts was shown, consist- 
ing of extruding and forging. A part of the shaping of 
a complicated brass part is gotten by extruding the metal 
into long bars or rods. These are then cut to suitable 











length and the pieces hot-forged to finished sized. This 
method is said to be cheaper than casting. This firm 
has recently taken an order for fourteen 2500-hp. electric 
locomotives for the Prussian Railway. Seven are to have 
but one motor each, and the others two motors each. At 
several points in the works variable-speed, three-phase 
motors were shown in operation, it being stated that they 
were as efficient as constant-speed, three-phase motors, 
and as flexible as direct-current motors. 

The great machine-tool-building plant of Ludwig Loewe 
& Co. is so well known to the readers of the AMERICAN 
MacuINist through the articles published concerning its 
product and methods, that no especial mention is neces- 
sary. Needless to say the visitors were received with 
hearty hospitality and shown everything that their time 
of stay permitted. 

At the plant of A. Borsig, the visitors were first given 
the privilege of listening to a short paper dealing with 
the apprentice sysiem, wage system and welfare work 
of the firm. An abstract of this follows: 

During the last ten or fifteen years a very lively ex- 
change of ideas and experiences has taken place between 
engineers of the United States of America and Germany and 
we all feel that it has been to the benefit of both countries. 

Before going into the shops it might perhaps be interest- 
ing for you to hear something about our wages and other 
things. Our works were removed from Berlin in 1898 and 


we started here in Tegel with 1831 men. At present we em- 
ploy 4200 men. A considerable number of the younger men 


are restless, however, they change from one place to the 
other, taking work where they can find it. Nearly 2300 
men quit our works during the year, but it is always the 
same class of workers; common laborers and yardmen, 
mostly young fellows, who are unsteady and changeable. The 
number of men who stay with us increases every year as 
ean be seen from the following. 

390 are with us for more than .......-.eeeeeeeeees 10 years 
Bee GFO Whee We FOP MUCUS GROOM «occ cc ccc cccsseveees 8 years 
1395 are with we for MOTO CRAM ..ccccccccsececsecs 6 years 
1652 are with us for more than .......-cscccccces 5 years 


To increase the steadiness among our working force, the 
firm introduced last year the system of granting leave of 
absence under full pay for three days to every man who 
worked with us for 7 years and for 6 days to every man who 
remained with us for 15 years running. 

If we take on a new man, we are careful to employ only 
such men who can prove that they were in continuous em- 
ployment over a period of several years. Besides that, the 
employers of Berlin started the custom to make inquiries at 
the former place as to the qualities and the character of the 
men. Nearly all the firms of the iron industry in Berlin are 
members of the Society of the Berlin Iron Working Firms. 
This society keeps a labor bureau, to which every member is 
compelled to apply for help of any sort. No firm is allowed 
to take on men on its own account; it has to inform the office 
of its want and the office furnishes the help. Even if the 
firm wants to employ certain special men whom they have 
chosen themselves or whom they know, these men have to 
go to the office before being put to work. The labor bureau 
of the society thus keeps a record of every man they employ. 

Our working hours are from 7 to 12 a.m., with a recess of 
30 minutes from 8:30 to 9 o'clock, with which the German 
workman will not part under any conditions and from 1 to 
5:30 p.m., without any intermission. These working hours are 
for all men except the machine hands, who work in two 
shifts: one from 7 a.m. to 3 p.m. and the second from 3 p.m. to 
11 p.m. An average machine hand earns from 90 to 95 
Pfennig (23 to 24c.) per hour, but we have men, who earn up 
to 1 mark and 20 pf. (30c.). The gang leaders in the black- 
smith shop and boiler shop or the better foundry men earn 
1 mark and 20 pf. (30c.) per hour Almost all our men, ex- 
cept those on repair work, work by the piecework system. 
We never cut the rates unless we change or rather improve 
the way of manufacturing a part, or unless we change or 
improve the design, or if rates exist which are apparently 
fixed in the wrong way. If we cannot come to an under- 
standing with a man in such a case, we do experimental 
work, as we term it. That means the man with whom we 
are having the dispute or another man, chosen by us, does 
the work under the superintendence of the foreman; the time 
thus taken, multiplied by his average earnings per hour, 
fixes the rate. This gives. the man a chance of improving the 
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time on the following pieces. Unusual speeding up and driv- 
ing by the foreman is not allowed. 

The average earnings per hour of our men including ap- 
prentices and laborers, follows: 1909, 62.8 pf.; 1910, 63.1 
pf.; 1911, 63.5 pf.; 1912, 65.2 pf. The average earnings per 
hour of the productive workers alone over the same period 
were: 1909, 68.2 pf.; 1910, 69.4 pf.; 1911, 70.4 pf.; 1912, 71.7 
pf.; (1 pf. equals about \c.). You will see from these figures 
that there is a rising tendency in the earnings of the men, 
but we are satisfied with this tendency as long as the price 
per piece decreases. 

We have started three shops for ourapprentices. In one we 
train the boys to become machine hands and fitters; besides 
that we have an apprentice pattern shop and an apprentice 
foundry. The boys stay there for two years and do genuine 
productive work. No laborers are employed in their shops, 
as we believe in the idea that a man who has learned to 
keep his working place in order and clean, will become so 
accustomed to it that, in later years, he cannot do with- 
out it. The number of our apprentices is 450; that is about 
10 per cent. of our working force. They have to serve 4 years 
and are paid after a special schedule. 

The amounts paid for welfare will also probably interest 
you. These are, for the institutions as prescribed by law: 
M 68,000 for the supporting of the sick; M 47,500 for the in- 
valid insurance; M 125,750 for the mutual accident insurance; 
for the institutions established by the firm: M 130,500 for 
the employees’ pension fund; M 54,000 for workmen’s pen- 
sion fund; M 121,000 for workmen's houses; or a total of 
M 546,750 or $109,350. 

Some 60 to 70 per cent. of the output of the Borsig 
plant is locomotives, followed by air compressors, re- 
frigerating machines and other lines. 

The excursion to the ball-bearing manufacturing plant 
of the Deutsche Waffen und Munitionsfabrik was made 
a special feature of Saturday morning, June 28, some 36 
forming the party. Here some 18,000 sq.ft. are devoted 
to ball making and 200,000 sq.ft. to ball-bearing manu- 
facture. The machines, processes and methods used in 
making both the balls and bearings were shown in detail. 
The new ball factory is nearing completion, and the ex- 
tension has necessitated the purchase of some $300,000 


of machine tools. 


ENTERTAINMENTS 


The entertainments in both Dresden and Berlin were 
in full keeping with the high-water mark of hospitality 
set by the other cities. At Dresden these included a walk 
through the Saxon Switzerland (Bastei), a steamer ride 
on the Elbe, a reception given by the city authorities and 
a farewell luncheon, At the reception each visiting lady 
was presented with a piece of Meissen (Dresden) china. 

In Berlin there was a reception of welcome, a banquet 
in the Zodlogical Garden and a supper on the evening 
before leaving for Diisseldorf. At the banquet the Berlin 
local branch of the German society presented each guest 
with a bronze medal designed and struck for the oc- 
casion. It is emblematic of the gigantic development of 
industry. On the obverse is a powerful, nude, male figure 
symbolizing the intellectual force and activity that has 
brought about technical progress. This is in contrast to 
the familiar symbolization of the workman and his tools 
—the physical forces of industry. Below this figure is a 
quotation from the German poet, Goethe, which may 
be translated : 

“And, that the mighty work completed stands 
One mind suffices for a thousand hands.” 

The reverse of the medal shows the Brandenburg Gate 
in Berlin and the inscription: “Bezirksverein Deutscher 
Ingenieure, June, 1913.” 

The dies for this medal were hand engraved in steel 
of the finished size by Rudolf Bosselt, of Madgeburg. 

oe ee 
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A Master Armorer in New York 


By E. A. 


SYNOPSIS—The workshop and tools of Daniel Tach- 
aux in the Metropolitan Museum of Art, where all the 
arts of the master armerer of the middle ages are utilized 
in the repairing, replacing of corroded parts and care of 
the valuable collection of ancient armor. 
D4 

Very few people are aware that here in the heart of 
modern New York is a complete armorer’s shop. It is 
in the basement of the Metropolitan Museum of Art, and 
is equipped with a complete outfit of over 600 armorer’s 
tools. Many of these are very old, having descended from 
master to man, or from father to son through many 
generations. ‘Their workmanship is excellent. Where 








Tur Suop or Lupwie Kern In Paris 


Fie. 1. 


steel faces have been welded to iron bodies the welds are 
clean and perfect and the junction of iron and steel is 
distinguishable only by the difference in luster of the 
two metals. 

The tempering of the steel faces seems to be good and 
uniform, as neither cracks nor dents are apparent. A 
cursory glance at these tools will at once apprise us of 
the origin of many of our modern sheet-metal worker’s 
implements. The working faces of all the tools are 
highly polished, so that they do not “grip” the metal 
being worked, which it is free to “slide” to the shape de- 
sired by the armorer. 

Every collection of ancient armor requires technical 
care for its upkeep. The objects must be kept free from 
rust, occasionally remounted and from time to time res- 
torations must be made to preserve these priceless speci- 
mens. In order to carry out this work the museum has 
arranged the shop referred to so that these necessary op- 
erations may be carried on. The armorer’s tools once be- 
longed to Daniel Tachaux, but are now the property of 
the museum. Mr. Tachaux brought them to this country 


SUVERKROP 


when he came from Paris in 1909 to make some repairs 
in the museum’s collection of armor. The outfit 
sists of over 600 tools, and includes nearly 100 kinds of 
stakes and a great variety of hammers, swages, etc. 
Part of the collection was formerly the property of 
Ludwig Klein (1825-1882), an Alsatian armorer (with 
whom Mr. Tachaux served his apprenticeship) who set- 
tled in Paris in the early fifties, and was employed by 
the emperor’s order, repairing and mounting harnesses 
for the Castle of Pierefond, and later for the Musee 
d’Artillerie. Klein’s shop was at first in the Rue St. 
Martin, and later in a shop on the Boulevard Jourdan, 
where he repaired, restored and copied armor for col- 


con- 


lectors. 

Many of the tools came from Klein’s master, whose 
apprenticeship dated from the end of the eighteenth 
century ; some of the implements appear to antedate this. 
The tools demonstrate a high specialization of the tech- 
nical side of the armorer’s art. Curious stakes are pres- 
ent which were used only in the making of the combs of 
helmets, or in the complicated operation of forming 
borders, and in deep embossing, or what we would now 
call deep “drawing” operations. The implements shed 
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Fie. 2. 


considerable light upon a field which has been curiously 
neglected—the ancient manner of making armor. 


Tue INFLUENCE oF ARMOR 


As Dr. Dean notes in his catalog of the recent 
exhibition of armor in the New York museum, it is 
difficult for the average man to form an idea of the 
important part played by armor and weapons in the 


development of the mental, moral and artistic life of the 
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middle ages, for to people of the higher classes they were 
objects of daily use and practice, as well in peace as in 
war. They formed to a greater or less degree part of the 
daily costume at home and abroad. Their care was the 
honorable duty of the young, and they even became, under 
various conditions, objects of mystical veneration. 

It is a well known fact that for over a thousand years 
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that is, his individual stamps or marks of manufacture, 
be recognized and protected. Accordingly it is not to 
be wondered at that the armorer’s art rapidly developed, 
that his styles bettered, that the metal he employed be- 
came harder and lighter, and that finally he was able to 
arm “at all points,” and make practically invulnerable 
both man and horse. 

The art of the armorer culminated about the end of 
the fifteenth century, for there were then produced har- 
nesses of maximum strength, flexibility and completeness, 
combined with minimum weight. So perfect, indeed, 
were the defensive capabilities of such armor that to 
ordinary pointed or cutting weapons, indeed, even to the 
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in the history of Europe arms of defense and offense were 
recognized as the inseparable badge of authority. The 
feudal system itself derived its strength from their de- 
velopment, for it was by the betterment of harness and 
weapons that one man became literally the master of 
many. It was, therefore, to the interest of the widespread 
military civilization that the maker of armor should be 
given an honorable place in every community, that his 


efforts should be rewarded and that his “copyright,” 


Parts oF ARMOR, SHOWING CoRROSION 


formidable mace, they were “proof,” and as a test of the 
supreme skill of the armorer, instances are recorded 
where duels in the closed field terminated in the complete 
exhaustion: of the fully armored combatants before either 
had been seriously wounded. 

During this period of best workmanship it has been 
ascertained that all pieces of a suit of armor were sub- 
jected to rigid tests of strength and were often given offi- 
cial marks before they passed from the hands of the mas- 
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ter armorer. The quality of the defensive armor of this 
epoch has in short never been excelled. The various 
plates are graded in thickness from center and margins, 
and their temper is so perfect that if a piece be placed 
on a block and struck with a dagger it is scarcely marked, 
a result, by the way, which does not follow in the case 
of even the cleverest forgery. 

It may be remarked that one result of this evolution in 





MACHINIST 129 


armor making was, as we would naturally infer, that the 
purchase price of a harness was excessive. In point of 
fact, the panoply of horse and man appears to have cost, 
in the fifteenth and sixteenth centuries (allowing for 
difference in the purchasing power of money), even more 
than it would bring among rival collectors at the present 
day. One, therefore, finds constant reference in feudal 
warfare to the loss or gain of harnesses as an import- 
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ant asset in every campaign. And so it was that well 
wrought armor was restricted, even in earlier epochs, to 
the use of the wealthier class. 

Tue Dec Line or ARMOR 


The decline of armor followed naturally the advance 
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laboriously prepare the light and flexible armor, if this 
were to be shattered in a moment. It was, therefore, a 
less costly expedient merely to increase the weight of 
metal in order to render armor bullet-proof. 

Thus it came about during the sixteenth century that 
the character of defensive armor underwent a striking 
change. It became either so light in weight as to be 
regarded merely as a ceremonial costume, or so heavy that 
it could protect its wearer against firearms no less than 
against “white” weapons. 

Fig. 1 is reproduced from an old photograph and shows 
Ludwig Klein, the armorer previously referred to, in 
the foreground at the bench. In the background, also at 
the bench, is Mr. Tachaux, who was serving his appren- 
ticeship at the time the photograph was taken. In Fig. 
2 Mr. Tachaux is shown in his workshop in Paris with 
a fifteenth century helmet in his hands. In front of 
him are some of the tools, and behind him the vise, which 
now belongs to the museum. 

While much of the armor comes to the museum in 
fairly good condition some of it, or rather, some parts of 
it, are often very badly rusted in. In Fig. 3 are shown 
some parts of armor. The part shown at A is in excellent 
The etching is distinct and the gilded parts 
untarnished. At B and C are shown parts of this same 
suit of armor so badly rusted that they almost crumble 
at a touch. It is in the replacement of such corroded 
parts that Mr..Tachaux displays his skill. 

In the old days armor was made very much as machin- 
In the larger shops there were special- 


condition. 


ery is nowadays. 
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in the development of firearms, for “a pinch of powder, 
a tube and a leaden pellet” raised the peasant to the 
fighting level of the knight, even though the latter was 
armed cap-a-pie by the most famous armorer of Milan. 
As the use of firearms became more general it was but 
natural that defensive armor became poorer in quality 
and less frequent in use, as it was clearly unprofitable to 





THE BENCH FROM THE LEFT 


ists in each branch, men who worked at the forge, those 
who could turn out repoussé work, etchers, engravers, 
gilders, etc., all under the guidance of a master armorer. 
In a one-man shop it is different ; here the master armorer 
must be able to do everything, from making the prelim- 
inary measurements to applying the final encrustation of 
gold. 
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Numerous books have been written on the subject of 
armor. Many of them are profusely illustrated with 
the styles of fashions of the various periods. These 
illustrations are obtained from many sources, some of 
them pencil rubbings from tombs. Three of these rub- 
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is also hammered from a flat plate. This helmet was 


made about 1400 A. D. 
At Z is an indented hole possibly made by the pointed 
At the back in this view is a rack 


The 


end of a pole axe. 
eontaining shears, burnishers and etching tools. 








Fie. 10. 


bings are shown in Fig. 4. The one to the right is a 
complete chain mail of the thirteenth century. With 
the armorer these rubbings serve the same purpose as 
shop sketches, to give an idea of what the finished work 


should look like. 


Vocur PrErtIops oF ARMOR 

All the types of armor had their vogue. The period of 
chain mail was from 800 to a little past 1200 A. D. It 
was followed by a transition period when armor was 
partly made of plates and partly of chain. This period 
lasted from 1200 to 1400 A. D., and was succeeded by 
the period of plate armor from 1400 to 1770 A. D. The 
tools shown in Figs. 5 and 6 owe their development to 
this last period. Their use will be apparent to a me- 
chanie. 

As stated before, the bulk of the work is replacement, 
but where a complete suit of armor is required the pro- 
cedure is about this: The measure is taken, and where 


a very fine piece of work is required clay models are’ 


mide of the important and difficult parts to fit, as, for 
instance, the head. Thin sheet-metal patterns are then 
cut, shaped, and, if necessary, riveted or screwed together 
and tried on. These thin sheet-metal models are very 
easily made and fitted by the expert, and it is fairly 
simple for him, after the exact shape of the components 
is obtained, to shape the parts of heavier sheet metal. 
Paper patterns are also used to some extent. A number 
of paper and metal patterns are shown in Fig. 7 at A. 

The helmet shown on the base at B is a remarkable 
piece of deep drawing or hammering. It is made of but 
two pieces of sheet metal. The principal piece C meas- 
ures from the square base B to the extreme top about 
12 in., and is about 8 in. in diameter. The top is drawn 
er hammered to a sharp point. The piece is made with- 
out weld, braze or joint of any kind. The beak or visor D 
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Fig. 11. 


shaping of deep drawn work is always done hot. Fig. 
8 shows the equipment for this work, which consists 
of a gas furnace for tool forging, gas blowpipe for heat- 
ing the sheet metal prior to working, and an anvil. 


Figs. 9, 10 and 11 show the work bench. At A in 
Fig. 9 is shown a cuissard made by Mr. Tachaux. It 


has still to be etched and gilded the same as the pieces 
shown at B. On the body this piece covers the front of 
the leg from the knee to the thigh, and the armorer took 
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about four weeks to bring it to the state of completion 
shown in the engraving. 

The helmet at C was made about 1500 A. D. Exclu- 
sive of the hinged visor it is made in one piece including 
the comb D, being drawn up from flat stock. Where the 
various components of a suit of armor are not hinged 
together, but where limited movement is necessary, they 
are fastened to strips of white tanned buffalo leather, 
some of which are shown at A, Fig. 10. Fig. 11 is a view 
looking down upon the bench from the left. The ar- 
rangement of the various articles is practically the same 
as shown in Figs. 9 and 10, so that viewed in conjunction 
with these figures their shapes are readily apparent. 

The following extract from old records is of interest 
as it gives wages and cost of work. One must, however, 
remember that the purchasing power of money was at 
that time many times greater than it now is. 

In 1574 


i 
Erasmus Kirtner or Kyrkner (a German) was 
master armorer at Greenwich (England) at a salary of ,40 
shillings per month. In 1608 and 1609 Wm. Pickering was 
master of the company of armorers, and in January, 1614, he 
is mentioned as master of the armory at Greenwich and re- 
ceiving the balance of the £240 ($1200) due for an armor made 
for the late Prince Henry, who died in November, 1612. 

Nowadays the armorer’s work is in demand for theat- 
rical costumes which, by the way, are made of very 
thin metal. All sorts of short cuts and sloppy work are 
permissible with these costumes so long as the appearance 
is satisfactory. Helmets are made in halves and soft- 
soldered together, and where quantities of similar parts 
are required even die work is resorted to. 

Mr. Tachaux some vears ago built the head of a steam- 
driven dragon (somewhat similar to the one in the New 
York Hippodrome) for the miniature railway at the 
Jardin d’Acclimation, Paris. He also made the suits of 
armor for Imri Kiralfy’s spectacular production at the 
auditorium during the World’s Fair at Chicago, in 1893. 
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An Unusual Piecework and Profit- 
Sharing Flan 
SPECIAL CORRESPONDENCE 


The Clipper Belt Lacer Co., Grand Rapids, Mich., is 
carrying out an unusually effective plan for sharing the 
profits of the business with its employees. The company 
was organized over four years ago and the business now 
gives employment to 50 operatives, 20 of whom are 
girls who set the hooks into cards, the men being em- 
ployed in the machine shop. At first the girls who op- 
erated the carding machines were paid $7.50 a week. 

The company made a careful calculation and found 
that the setting of the hooks in cards was costing about 
10c. a box. The girls were called together and a propo- 
sition made that in the future the company would pay 
10c. a box for carding the hooks. It was also stated that 
this piece rate of 10c. would not be cut until the output 
of each operator exceed 30 boxes a day, which is the full 
capacity of the machine. As a result of the new system: 
there is hardly an operative now earning less than $14 
a week. 

The new method has been so satisfactory to both em- 
ployer and employee that it was recently decided to ex- 
tend the piecework plan to other departments of the busi- 
ness, and on Christmas each operative received a letter 
in which a $10 bill was inclosed as a Christmas present. 
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The letter, which follows, outlines a system of piecework 
and of profit sharing for all the operatives of the com- 
pany : 


Beginning Jan. 1 next, we will put all departments (where 
practicable) on a piece basis, making it possible for all em- 
ployees to use their heads as well as their hands to further 
their interests, increase their wages—and incidentally our 
business. We wish to assure them also that we will not 
lower the established piece prices regardless of the amount 
earned. 

Ever since the manufacture of the “Clipper” was started 
an accurate cost of every operation has been kept and the 
price established for piecework will be based entirely on this 
cost, therefore making it not only possible for you to make 
exactly the wages you. have been receiving, but to largely 
increase them with a little added effort. We have no doubt 
the remainder of our employees will do exactly as did the 
young women, rise to the occasion and make it possible for 
us to pay them much more in the year to come. 

But this is not all. A nine-hour working day will be 
established with Saturday half holiday during the entire year, 
without a reduction in pay. Also the management has felt 
for some time that employees who have had so large a part 
in making the business what it is, should share in its profits, 


“and as a consequence has decided that beginning Jan. 1 next, 


they shall do so, and on the following basis: 

All who at the end of 1913 have been with the company 
one year or less will receive 5 per cent. in cash of the amount 
they have been paid during the year. All who have been 
two years in our employ, 6 per cent.; three years, 7 per cent., 
and so on, 1 per cent. being added each year until the amount 
has reached 10 per cent., where it will remain indefinitely, 
provided the profits for each year warrant it. This you will 
notice, makes you profit sharers in the business and vitally 
interested in its eutcome. You have, we believe, in the last 
year or more of service with us, done all you could to further 
our interests. We hope in the year to come this added profit 
will be an incentive for greater care and effort on your part. 

The proposition was favorably received by the opera- 
tives, and is proving very successful. It will be noted as 
one of the interesting features in connection with the op- 
eration of this plan that the additional output and in- 
crease in pay have been brought about on a basis of 50 hr. 
of work per week, where formerly the working hours were 
55 per week. 
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Asbestos in a Lamp Guard 


The machinist who has to use an incandescent lamp 
in contracted places like engine cylinders or deep holes, 
says James F. Hobart, will find it to his advantage to 
place a piece of asbestos paper or thin asbestos board be- 
tween the lamp and the lamp guard. The paper may be 
cut to such a shape that it will extend half way around the 
lamp guard, and the natural stiffness of the material will 
cause it to lay against the wire guard. A lamp thus 


‘equipped may be placed near the work and at the same 


time the workman’s eyes will be shaded by the asbestos. 

One workman has two pieces of asbestos inside the 
same lamp guard, and by sliding one piece over the other 
he can close up two-thirds of the guard circumference or 
leave about half the light-emitting surface of -the lamps 
uncovered. He finds this even more convenient than the 
single piece of asbestos. 

<3 

According to figures furnished by the U. S. Steel Corpora- 
tion there is a total of 56,000,000 tons of steel rails at present 
in use in this country. Of this between 500,000 and 600,000 
tons are taken up evcry year and rerolled into lighter rails. 


The capacity of the rerolling mills of the country is about 
750,000 tons per year. The Grand Trunk Ry. has a rerolling 


plant of its own, where it rolls its obsolete and worn-out 
rails. About 2,000,000 tons of steel scrap are used every 
year in steel manufacture, this scrap taking the place of 


about 4,000,000 tons of iron ore, which would be consumed 
were scrap not used in steel making. 
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Methods in a Western Machine Shop 


By F. A. STANLEY 


SY NOPSIS—How a number of unusual operations were 
accomplished in a California shop with the aid of an at- 
tachment for milling, boring and turning on the planer. 
Details of an appliance found of value in machining 
parts of a large press. 
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A large punch press for special work, in which a large 
number of piercing punches are used in a row extending 
the full width of the machine, was recently built by the 
Gilro Machine Co., Oakland, Calif. 


This firm occupies 
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the machine shop of the Interlocking Stone Co.’s plant, 
and one of the tools made extensive use of in the con- 
struction of the press is a Gray 32-in. planer provided 
with home-made attachments for boring and milling and 
with extension heads for planing work too large to be 
machined in the conventional fashion. This planer was 
shown in an earlier article, describing some of the opera- 
tions of the Interlocking Stone Co. in building its hy- 
draulic machines. It is illustrated more completely here, 
a number of important features being brought out which 
were not shown in the article referred to. 

The machine is shown in Figs. 1 and 2 with two types 
of extension heads; with the overhead rail for an auxiliary 
support for the special heads used in milling, boring, 
etc.; and with the worm-driving gear at the side by which 
a slow feed is imparted to the platen for operations other 
than planing. Other views that follow show the milling 


PLANER EQUIPPED WITH Sipe AND Front Extension HEADs 


4, 5 and 6. 


and boring heads and illustrate the attachment by which 
the head is driven. 


DETAILS OF THE PRESS 


The press built by the Gilro company, the frame and 
ram of which were machined on this planer, is illustrated 
in Fig. 3. It takes work 6 ft. 6 in-fwide between up- 
rights, and is shown set up for punchigg 29 holes s%5 in. 
in diameter, in }%-in. steel angles. The set of 
shown on the floor at the front of the press carry 60 


tools 


punches and dies for perforating a similar piece of work. 

Details of the frame, girts and ram are shown in Figs. 
The two frame members, cast right and left 
hand, measure 371% in. across the foot, and are 6 ft. 8 
in. high. As they would not pass between the planer up- 
rights when placed either crosswise or lengthwise, the 
extension planer heads and the milling attachment were 
put into service. 


MACHINING THE FRAME 


Referring to Fig. 4, the side frames or uprights were 
machined across the bottom by means of the milling at- 
tachment, Fig. 7, which later. Both 
uprights, cast right and left hand, were planed across the 
inner faces at A and B, by means of the side and front 
extension heads, Figs. 1 and 2. The regular tool slide 
and swivel are shown removed from the saddle, and in 


will be described 
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Fig. 2 are mounted upon a front extension which is belted slides were planed in the uprights at C by turning the 
to the side extension plate, the latter being fitted to the casting endwise on the platen and using the front exten- 
regular saddie and projecting 18 in. or so from the end _ sion for the tool. 

of the crossrail. The seats for the guides for the ram The cap seats at D, Fig. 4, and the seats at E, Fig. 6, 
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for the ram connections were machined crosswise by the 
side extension head. The ends of the ram, Fig. 6, were 
milled to form the seats for the slides, with the attach- 
ment, Fig. 7, and the ends of the top and bottom girts, 
Fig. 5, were machined in a similar manner. 


Tue Mrutine Heap 


The milling attachment, which is also used for boring, 
is shown clearly in Figs. 7 and 8. It consists of a head 
having a long slide, the upper end of which is supported, 
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carrying a short spindle for the cutter or boring bar, and 
when the crossrail is run up, by a saddle on an auxiliary 
rail attached to brackets bolted to the backs of the planer 
housings. The special slide is secured to the regular sad- 
dle on the crossrail and can be swiveled thereon to allow 
the cutter to be fed obliquely, although in that case the 
upper support for the slide cannot be used. The feed 
screw carries a bevel gear at its lower end and the head 
may thus be fed vertically in the same manner as the 
regular planer head is operated. 

The head details are covered in the drawing, Fig. 8. 
The short spindle carries a wormwheel by which it is ro- 
tated, and its taper journals run in boxes which are 
threaded and fitted into the case from either side. The 
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wormshaft has a ball thrust and is driven by universal 
joints and a shaft operated from a four-step cone pulley 
whose supporting bearing is mounted on a column at the 
side of the planer. 

This pulley is illustrated by Fig. 9. 
of a loose pulley running on ball bearings on a cone- 
shaped supporting member, and carries internally near its 
outer end a universal joint through the central member 
of which passes the shaft for driving the cutter head. 
Thus the head may be satisfactorily actuated, whether 
It is 


It is in the form 


in line with the pulley axis or above or below it. 
seen in the latter position in Fig. 7. 
OTHER FEATURES 
The special head is, in Fig. 10, illustrated as adapted 
to a boring operation. The bar is slipped into the spindle 


A 
tAM Mac HiteST 


Fra. 10. 


and its outer end supported by the adjustable bearing on 
the face of the upright bolted to the table. A boring head 
of any desired form may be used, depending upon the 
size of the opening to be bored. Still another method 
of using the attachment is represented by Fig. 11, where 
it is shown equipped with a chuck in which work of large 
diameter may be swung while operated on by a tool car- 
ried in the slide on the supports secured to the platen. 
The table feed during boring or similar operations is 
derived from the worm and worm gear seen at the side 
of the driving pulleys in Fig. 1. 
behind the belts is operated by a cone pulley and belt 
and the carried 
which may be dropped into engagement with a worm 
on the driving shaft of the planer. The end of the worm- 


The wormshaft shown 


wormwheel is on another wormshaft 


OTHER Metuops or USING THE 
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shaft and the handle by which it is lifted and dropped 
will be noticed to the right of the belt pulleys. With the 
regular driving belts out of action the worm feed may be 
dropped into gear and the platen operated at a slow rate 
of travel suitable for boring operations up to the capacity 
of the machine. 


cA 
ve 


The greatest hazard of foundry workers is the danger of 
receiving serious burns from sparks and splashes of molten 
metal. The records of the Industrial Commission of Wiscon- 
sin show that so far this year, 311 accidents were reported in 
which men were disabled for more than seven days, because 
burns from molten metal. In all, approximately 
5700 working days were lost by molders and molders’ help- 
ers due to this one cause. In one plant alone, nearly 800 
days were lost—which amounts to about one day during the 
for every employee. Of the 311 accidents reported, 62, 
per cent. occurred while metal was being poured into 


of serious 


year 
or 20 
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molds; 53, or 17 per cent. while molten metal was being car- 
ried in hand ladles; 32, or 11 per cent. because of stumbling 
and obstructed passageways; 39, or 10 per cent. while ladles 
were being filled at the cupola. Metal explosions caused 19 
accidents; 18 were caused by metal running out of molds, an 
in 12 cases the ladle was defective and hot metal broke 
through The remaining accidents were due to various other 


The commission strongly recommends the use of 
congress or gaiter style shoes which not only shed the 
metal but in the event that some should enter the shoe it can 
be removed quickly. Some employers also suggest the wear- 
ing of leggings to shed the metal. In, one of the largest 
foundries in the state accidents were reduced 85 per cent. 
by having the men wear congress shoes. Several of the 
large foundry departments have installed as a part of their 
regular foundry store stock a suitable shoe which is re- 
tailed by the company to its men at cost price. In addition 
to special shoes and hard (jean) pants the commission recom- 
mends that all molders should be supplied with glasses to 
protect their eyes and that all hand ladles should be pro- 
vided with shields. 


causes. 
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Brown & Sharpe Broaching Practice 


By 


SY NOPSIS—Exzamples of the broaching work done in 
one of the largest machine-tool factories in the world. A 
special draw-head lock and details of a set of broaches for 
a 1\4-in: hole with round corners. 

3 

Besides doing broaching on various parts for machines 
built by them, the Brown & Sharpe Mfg. Co., Provi- 
dence, R. I., does considerable work of this kind for auto- 
mobile or other concerns. A few examples of work done 
in its shops are shown in Fig. 1 and include spur and 
bevel gears, and cranks and collars in which keyways or 
square and hexagon holes are broached. 

The type of machines used by them is shown in Fig. 
2, with a bevel-gear blank in place in the process of hav- 
ing a round-cornered, square hole broached in it. The 
machines are all of the rack-and-pinion type, or Knowles 
pattern, but a few improvements have been added by the 
Brown & Sharpe Co. since they were installed. This en- 
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EXAMPLES OF BroacHep WorK 


T-slotted faceplate against 
quick-act ing 


graving plainly shows the 
which the work is secured by means of 
clamps. 

*Another view of one of the machines without any work 
in place, is given in Fig. 3 to show the broach holder, 
used to lock the broach shank to the draw-head. This 
is one of the quickest and most effective holders of this 
kind in use. It is held in the draw-head by means of a 
pin through the shank, and is positioned by the setscrew 
shown. An eccentric clamp, operated by the T-wrench, 
and which fits into a semicircular recess in the broach 
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A separate 
4 and the 


shank, locks the broach solidly in the holder. 
view of the complete holder, is given in Fig. 
details in Fig. 5. 


DETAILS OF SQUARE BROACHES 


Somesofi-fhe gears in which round-cornered, square 
holes are broached, are for automobile transmissions, and 
consequently, are of particularly tough steel, so that for 
the 114 size, seven broaches are necessary to produce ac- 
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Fig. 4. Speciat Broacn Howper 

tearing the metal or overtaxing 
The set of broaches used for this size of 
in Fig. 6. From this it will be seen that 
excessively long type often seen, but now 


curate results without 
the broaches. 
hole, is shown 


none is of the 




















le------------------- 94" - 
i 
, 
T — — —_———__+ _ 
| | | ” 
Pe 4 ; 
x > . y | 
About 34 Py 
Fit Machine 
he T 
J 
‘eae fet 1 
rr > 
Sz | 
x <j" > 
Gm Mace mer ee 
Fic. 5. Derarts or Speciat Broacw HoLper 























Fic. 2. Broacuinec A Bevet Gear BLANK 








Fie. 3. View SuHowrne Broacn Horper 








138 AMERICAN 
less used than formerly. The semicircular recesses in 
the shanks, in which the eccentric clamp of the holder 
fits, are also plainly shown. Details of the various di- 
mensions and tooth sizes of the 114-in. set of broaches 
are given in Fig. 7. 
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the usual way. One end has a short V of an obtuse 
angle planed in it. A yoke B is riveted to the body A 
and is threaded to receive the clamping screw C, which 
provides means for operating the V-block D and which 
straddles the tool bit #. The screw C is turned down 
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A Tool Holder 


By E. 


DrTAILS OF A Set OF BROACHES FOR 


H. KReEIDER 


The illustration shows a tool holder not only satis- 
factory for holding boring tools, but well adapted for 
holding most all other shapes of tools, all of which can be 
made from short pieces of round steel. 

The body of the holder A is held in the tool post in 
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A Toot HoLpEr 


ROUND-CORNERED, 144-IN. SQUARE HOLEs 


and passes through the block D, being riveted on the 
under side to hold the block and allow it to swivel. 

The clamping screw with the sliding ball rod £, for 
tightening, and the swivel block D, eliminate all loose 
parts and the necessity for wrenches. The generous 
range of adjustment of the block D admits a wide range 
of sizes of round stock for boring tools. Other shapes are 
preferably made on rods as large as the holder will admit. 

These holders are convenient for threading tools, cut- 
ting-off tools, and especially square threading tools, 
which can easily be set to the angle of the thread, whether 
cutting right or left. 

os 
ee 

An interesting test has just been made with a 32-hp. Hup- 
mobile automobile. The object of the test was to determine 
the time a motor would run without lubrication. The bear- 
ings were made by the General Aluminum & Brass Casting 
Co., Detroit, Mich., and were composed of a bronze shell lined 
with a babbitt mixture of 92 per cent. tin, 4 per cent. anti- 
mony and 4 per cent. copper. The test was made in the Hupp 
Motor Co.’s experimental room, the motor being connected 
directly to a hydraulic dynamometer. The motor was started 
on June 2, and ran without lubrication 25 hr. 35 min. at a 
speed of 100 r.p.m. After the motor had been torn down, it 
was found that the crankshaft was scored where the bear- 
ings had seized, but with this exception, the motor would 
have run for a much longer period. 
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Managerial and Manufacturing Experience—III* 


By WiLui1AmM Lopeet 


SY NOPSIS—Instructions and helpful comments for 
managing the production departments of a machine shop 
are the substance of this installment of a series written 
for the guidance of all shop officials. 

% 

It is very essential to have good machines in the pat- 
tern shop in order to eliminate hand work. To produce 
good patterns at a low cost, the following machines are 
required: One 36-in. bandsaw, one 20-in. hand planer, 
one 24-in. thickness planer, one ripsaw, one 30-in. full 
universal double-disk sander, two 6-in. pony hand planers, 
one large wood-turning lathe, two small wood-turning 
lathes, one bandsaw filer, one full universal oilstone tool 
grinder, one 6-in. Fox bench trimmer to every two men, 
two electric drills, one electric glue heater, holding two 
one-quart glue pots and 12 benches. 

On large patterns use as many boys as possible to help 
journeymen ; have journeymen to rough up patterns and 
core boxes and boys finish them. In this way you not 
only cut the cost to less than half, but it teaches the ap- 
prentices how to build patterns and core boxes, to read 
drawings and finish work properly. See that the varnish 
boy is bright and willing so that when you are ready 
to advance boys, he is capable of taking the next boy’s 
place. If he has no varnishing to do have him turn up 
stock core prints and get accustomed to machines. Keep 
in touch with applicants and when men show restlessness 
add a new man or men; if you have a disturber get rid 
of him. Try, by all means, to keep your old force to- 
gether. 

When you instruct your men to make a good or cheap 
pattern, see that they do it. This is very important, as 
time can be wasted on jig and one-casting patterns. 
Good patterns, if not properly made, that is, not nailed, 
screwed, glued, etc., and generally constructed so as to 
be molded properly, will not last one-tenth the time they 
should. In measuring up patterns you cannot be too 
strict ; call the men’s attention to any fault you find, both 
in measurements and construction; keep at them until 
_you get what you want. 

This is the way to avoid scraps and trouble in the shop. 
Use good judgment with your boys, don’t dog them, treat 
them as you would your own children or brother, be their 
friend, always remembering they are learning and are not 
supposed to know it all. Do not make the patterns for 
them, instruct them how patterns are to be made, give 
them necessary information on drawings, etc., but don’t 
have them running after you; teach them to use their 
own judgment and find their own way. This will re- 
lieve you of a good deal of bother, save time in the 
end, and make better pattern makers of your boys. 

Keep your eye on the lumber pile, remembering that 
dollars can be wasted easily; instruct your sweeper how 
to separate waste lumber; have men use up small pieces. 
Use good lumber on standard patterns; common lumber 
where it is not injurious, such as for battens, lagging, 
etc., and on jig and one-casting patterns. The sweeper 


*Portions of a forthcoming book to be published by the 
McGraw-Hiil Book Co. 


*+President, Lodge & Shipley Machine Tool Co. 





should be cautioned, also, not to sweep up leather fillet- 
ing, sandpaper or any other material that may be mixed 
in shavings. 

See that the men use machines to the best advantage, for 
the man who can do his work with the least tools is gen- 
erally the speediest and best pattern maker. Keep after 
your pattern recorder and see that his records are correct ; 
have him order his castings promptly, put patterns in the 
proper place and keep a good supply of material. 

In order to see the results of patterns, you should visit 
the casting shed, yard and shop. Inspect castings; if 
defects are found call up the foundry superintendent, 
find out if the defects are caused by the pattern or mold- 
ing and have the trouble corrected. Visit the foundry 
occasionally; see how your work is being made; work 
with the foundrymen; make patterns to suit them if you 
want them to produce good castings. Visit the different 
foremen in the shop and see if you are allowing finish to 
suit them; if you are putting on the necessary lugs, etc., 
for clamping or chucking castings. Be willing to make 
any change they may desire in order to better their con- 
ditions. 


TooLt-MAKING Room 


A draftsman should be kept right in this department. 
Endeavor to keep the equipment thoroughly up to its re- 
quirements. And add other equipment to meet shop 
needs. The leading hands on lathe work, planing, mill- 
ing, grinding, horizontal and vertical boring mills, vises, 
ete., should all be Al men in their lines. All expensive 
measuring tools require special care. If necessary, a safe 
should be provided for them. 

The chucking lathe is sufficiently important to employ 
a good man, one who is thorough and whose work will 
leave the chucking lathe without fault. His kit of box- 
ing tools should at all times be in good order and his 
machine clean and orderly. I consider this tool capable 
of doing more boring than any two engine lathes in the 
department. 

Considerable attention should be given to an examina- 
tion of what tools are ordered through as to whether they 
will serve the purpose for which they are made and 
whether we are likely to have to change the designs to im- 
prove them, which sometimes means making them twice 
—a very costly lack of care. 

Tool steels are mostly kept in the department, as are 
all small tools. Therefore, very little running to the 
auxiliary toolrooms is necessary. All auxiliary toolrooms 
should either be under the general charge of the toolroom 
foreman or should receive the special attention of the 
general manager, who, in any event, should issue instruc- 
tions to all auxiliaries—six in all—as to their relation to 
the general toolroom. Lists should be kept by the auxil- 
iaries of micrometers and other @xpensive tools that might 
be and sometimes are carried off, and a report made to 
the assistant manager when any are missing. 


LATHE DEPARTMENT 


The foreman of this department, which embraces the 
engine, turret and automatic lathes, should keep every 
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lathe clean, well oiled, supplied with a decent tool board 
or cabinet and a complete set of tools suitable for the 
class of work assigned to it. He should look tools over 
every day to see that they are in first-class condition, and 
correct them if correction is needed. 

The space upon which lathes stand should be kept 
free from dirt, scrap, mandrels, or anything not strictly 
belonging to the work in hand. The lathe hand must 
not lose time because the mandrel press or other needed 
appliances are not within his reach. Suitable tools, such 
as calipers, hammer, center punch, micrometers, rules and 
soft hammer to drive mandrels in and out, also oil can, 
should be provided for him. Chucks, steady-rest, 
wrenches, etc., should be examined by the foreman period- 
ically. 

He should have the work for every man in his charge 
ready in advance of the time he needs it, together with all 
tools, drawings, mandrels, reamers, etc., and then give 
him a clear explanation of the work and be sure that he 
understands just what is wanted before leaving the work 
with him. 

On all premium work a man should be started right, 
if he is not familiar with the job. The foreman should 
insist that if the operator does not perform the work 
within the limit set, he should tell him when the second 
piece is done, and then set him right. He must train 
everyone to tell him instantly when a piece is spoiled 
or broken, also if there is any uncertainty as to whether 
or not the work is being done right. 

If the foreman loses confidence in a man and cannot 
regain it, or if the man is untruthful or has a bad dis- 
position, he should see the superintendent of manufacture 
and ask to have him replaced. If the man is careless 
or reckless with expensive tools call him down hard. If 
he does bad work or is indifferent and cannot be cor- 
rected, replace him. The foreman should know a man’s 
value in one week, and should study him, particularly 
the first week he works in that department. 

When men deliberately refuse to earn premium, they 
cannot be replaced too soon. The foreman should act 
quicker on this than if a man is slow or dull; there is 
hope for the latter if his disposition is right. But for 
the man who will not embrace an opportunity when of- 
fered there is little hope. The foreman should have no 
end of patience with men who find it hard to learn how 
to keep time right ; he should nurse them, tell them again 
and again. They must be told good humoredly, with a 
smile that will make them feel he is trying to help them. 
They make good men when they get to know. 

Among his other duties the foreman should carefully 
teach all men and boys the use of taps and reamers, 
telling them how readily taps break and how to avoid 
breakage, how reamers will act in machining steel, in 
tool steel, in vanadium steel. Tell them how cutters will 
act, also how a cutter may be fed through a cored hole 
in cast iron ;y in. to a revolution, while in solid steel 
‘/e, In. is most too fast. Tell them that high-speed steel 
reamers will cling badly if used to ream nickel steel and 
that only carbon steel reamers should be used. 

He should teach them that reamers if held rigidly in 
a turret must be so held only when the turret hole is 
strictly in line, but that the reamer will act well if held 
carefully against a center mounted in the turret. Show 
them, however, how it must be kept from jumping into 
the work. The foreman should not make fun, get im- 
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patient, or swear. He should be just and command the 
respect of his men. Daily kind treatment of men will 
do them more good than sermons. The foreman is the man 
they copy. If he blusters, swears, or acts improperly, 
they will copy him and later speak disrespectfully of him. 
The foreman should make short work of men or boys, 
who, under kind treatment show a bad disposition. This 
shop is no place for such men, and probably when they 
have lost a number of places because of their failure to 
respond to decent treatment, they may see the error of 
their ways. 
GRINDING DEPARTMENT 


Let it be remembered that good cylindrical grinding 
cannot be done on the very best grinding machines 
known, unless the wheel itself is true and in thoroughly 
good balance. The live and dead centers for all grinding 
machines should be ground to an angle of 60 deg. An 
operator should never be permitted to adjust a wheel 
arbor. This should be done by a toolroom man assigned 
to this work. Cylindrical gages should be used at all 
times to set micrometer sizes. On work from % in. to 
54 in. in diameter and more than 7 in. long, steady-rests 
should be used. Beginning at 1 in. in diameter and 14 
in. long, and all longer lengths, steady-rests should also 
be used. 

All work, where the wheel comes against a shoulder 
of larger diameter than the part being ground, should 
be delivered to a lathe and necked down at the shoulders 
at 0.005 in. below the finished diameter, in order to per- 
mit the wheel to run out without striking the shoulder. 
The travel of the wheel should be within 4 in. of the 
width of the wheel being used. The surface speed of the 
work itself should be 25’ per minute. When grinding 
smail diameters and where it is desirable to pass the wheel 
entirely over the work, a square center driver with a little 
extra pressure when mounting into the machine will ad- 
mit of this, if care is taken in handling the work to be 
ground. This, of course, can be done only where both 
live and dead center drives for the machines are fur- 
nished. On pieces where positive clutches are machined 
and hardened, a driving center, cut to fit the same clutch, 
makes a good driver and admits of entire outer diameters 
being ground. This holds good either for clutches cut 
on solid stock or clutches cut on bored stock. 

When grinding the holes in hardened gears, mount 
in an independent chuck, true up the diameter and sides, 
and test them by the hole itself. Short bushings with 
standard holes should be ground on the plug arbor 
mounted in the driving spindle, and using either the 
keyway, the oil groove, or if neither of these is present, a 
roller-pin arbor. When grinding pieces that have been 
bored, and in order to avoid driving in mandrels, it is 
advisable that the outer end of the bore be turned and 
reamed to 60 deg., and made to revolve on pipe centers 
that are stationary. 

When a piece of work to be ground has a hole tapped 
in the end, the end should be reamed to 60 deg., and 
the piece revolved on centers. This secures much better 
work than to attempt grinding it on a plug arbor having 
a thread to fit the tapped hole. In internal grinding, 
limit-plug gages should be used for sizing. 

The foreman or leading man of the department should 
see that all machines are kept well cleaned and thor- 
oughly lubricated, and not allowed to be used unless 
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in the pink of condition. A copy of these grinding in- 
structions should either be in the hands of each operator, 
or mounted on a board and hung in the department. 
When composition lubricant with soda or water is being 
used for grinding, it will injure the paint on the ma- 
chine and make it necessary, in order to have the de- 
partment look well, to repaint each machine at least once 
every six months. Polished work on machinery should be 
kept bright. 

The foreman of the department should see to it that 
each man’s work is delivered with an allowance on outer 
diameters of not less than 0.008 to 0.015 in., according 
to diameter. All centers should be lubricated with white 
lead, not oil. No greater allowance in diameter than 
0.015 in. and from that down to 0.008 in. should be al- 
lowed by the lathe for the grinding department when 
the work is soft; about double this amount should be al- 
lowed if the work is hardened. 

In internal grinding, the allowance should be 0.0095 
to 0.01 in. below size. All wheels should have a surface 
speed of 5000 ft., and all work a surface speed of 20 to 
25 ft. per min., either for internal or external grinding, 
where obtainable. For cast iron, the grain and grade of 
the wheel should be: Grain, 36 or 40, grade P. For 
soft steel, grain 36 or 40, grade L, M or N. For hard 
steel (use soft wheel) grain 40, grade K. Where the 
length of the piece justifies it, the operator should be 
supplied with two dogs, so that one piece may be dogged 
while the other is being ground. 


PLANER DEPARTMENT 


No planer should ever be at work without having its 
next job laid down beside it one hour in advance and 
with the job the drawing, templates, chucking devices, 
clamps, bolts, resting blocks for the clamps and full and 
clear instructions about the job from the foreman. The 
foreman must, of course, inform himself on the number 
of jobs, and special devices that may be needed. These 
should be ready. Some work may need a little drilling to 
receive clamps; this should be done. He should post the 
operator as to speed, feed, how many cuts, etc. He 
should at all times see that the tools are right and ready 
for all work assigned and before the work gets to the op- 
erator. 

He should see the beginning of every job and avoid 
planer stoppage, so that the machine is kept cutting as 
many hours and minutes during each day as possible. 
He should never lose sight of proper oiling, and never 
permit any planer to look dirty, or untidy, with clamps, 
bolts, scrap, cuttings or dirt, lying around it. 

Many routine jobs should have two sets of chucking 
devices, so that while one job is being planed another 
may be chucked, thus keeping the planer cutting most of 
the time now consumed in chucking. All planer counter- 
shafts should receive as careful attention in adjustment, 
in cleanliness, in oiling, in efficiency and tautness of 
belts, etc., as the planer itself. This applies to motors 
also, when machines are motor driven. 

It is bad practice to permit men to ride on planer 
tables or to use stools, as their time can be much better 
used in cleaning up, in getting tools, templates, chucks, 
ete., ready for the new job. All this also applies to 
shapers. Any planer or shaper used occasionally only 
should be oiled before using, and cleaned before leav- 
ing. Foremen should see that such machines have a 
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full kit of cutting tools and keep them locked up, well 
dressed and ground ready for use. If work is delayed 
in delivery to a department, or the sweeper and helper 
are delaying work through absence when wanted, see 
the assistant manager on this or any other requirement at 


once, 


MILLING DEPARTMENT 


This department is handled by one foreman, whose 
duty is to deliver the work to the machines with full in- 
formation as to what is to be done. He should also de- 
liver special mandrels with gang cutters mounted, and 
special chucking devices for holding the work, when it is 
known that they are in the tool storage. Wrenches and 
auxiliary tools should not be allowed to remain on the 
floor, but should be placed in the cabinet or in the tool 
storage, whichever is their accustomed place. The space 
surrounding the machines should always be kept thor- 
oughly clean. No gang of milling cutters mounted and 
true, should be removed from the mandrel without con- 
sulting the foreman of the department. 

Whenever cutters become dull, when mandrels are not 
true, when collars are not correct or there is any difficulty 
with the dividing head, the foreman should be notified 
at once so that the trouble may be corrected without loss 
of time. If the operator knows that the work he is en- 
gaged upon is taking much more time than it should, by 
reason of the absence of proper appliances, he should at 
once notify the foreman asking him to correct the trouble. 
If possible the foreman should confine all single or small- 
number piece jobs to one machine, se that the routine 
machines may be continually working to advantage. 

A complete set of wrenches and special tools for each 
machine should always be kept in good order. Foreman 
should be notified without loss of time should they be 
Each operative should have his own oil can, 
hammer and suitable wrenches. Should these be miss- 
ing, the foreman should at once supply them. Foreman 
should also keep close watch on the quality of the work 
being turned out, so that never more than one piece of a 
batch is likely to be spoiled. 


otherwise. 


GEAR-CUTTING DEPARTMEN'1 


This department is handled by a working foreman, 
necessary operators and an inspector whose duty it is to 
This in- 
spection should cover smoothness of cut, absence of tear- 
ing metal as the cutter leaves the work, and smooth revo- 
lution when the teeth are in mesh so as to touch on all 
The equipment for the tests should consist of 


see that each pair of gears is properly tested. 


sides. 
mandrels, and bushings that admit of the least possible 
side play—not to exceed 0.001 in. Should the gears need 
any correction, the foreman of the department should be 
notified. 

If the foreman of the department cannot get quick 
action when new bushings or mandrels are needed, the 
superintendent of manufacture should be appealed to at 
once, and the work stopped until the proper appliances 
are in hand. The foreman of the department should in- 
sist that all cutters where rotary, or for the gear shaper, 
should be ground before being hung up. If this is not 
done for any reason a report should be made to the sup- 
erintendent of manufacture. This applies also to new 
cutters, mandrels and bushings. If the equipment for 
the department is not sufficient to produce the work called 
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for, the foreman should consult the superintendent of 
manufacture. 
No gears, mandrels or other articles not strictly per- 


taining to the work in hand should be allowed to remain 


on the floor, or on or under the benches. All superfluous 
mandrels or bushes belonging to the testing machine 
should be placed in the tool-storage department. If, on 
Saturday, when the machine cleaners are through with 
their work, this should prove unsatisfactory, the foreman 
should report the fault to the superintendent of as- 
sembly. 

Advance information should be obtained as to the cut- 
ters wanted on any new work before the work comes into 
the department so that the cutters may be on hand when 
the work arrives. Every machine and every countershaft 
should be kept thoroughly oiled. All the appliances used 
in this department and dealing with the accuracy of the 
work should be kept within easy reach and in first-class 
condition. Should the fit of the sides or the fit of the 
dividing gearing show any inaccuracy, this should be re- 
ported at once to the superintendent of manufacture. 
Should the foreman be in any doubt as to appliances 
for gears that are difficult to cut, he should also see 
the superintendent of manufacture. 


SPECIAL MANUFACTURING DEPARTMENT 


This department is officered by one lathe foreman and 
one vise foreman. The vise foreman has an assistant for 
drilling machines, who runs a drill on most important 
work. The foreman has general charge of the depart- 
ment covering drilling machines, millers, shapers, grind- 
ers, vise men, and planers. 

The work of the department consists of all work that 
has not been established as routine work, all special work 
wanted by the shop, all work, the insufficient quantity 
of which precludes it as routine work, all special fixtures 
that go with lathes sold on guarantee of production, in 
fact, all work not routine, including helping out the tool- 
room when that department is crowded beyound its ca- 
pacity. 

The man in charge shall look to the tracing department 
for all material needed to complete work as per drawings, 
and report to the assistant manager if this is not forth- 
coming when needed. The routing department will fur- 
nish drawings with routing and order tickets attached, 
giving full information on all work done by this depart- 
ment. 

Precedence is to be accorded work on the order of the 
superintendent of assembly. The superintendent of man- 
ufacture has strict jurisdiction over the quality and the 
methods of doing work. Any additional equipment for 
this department must be referred by the superintendent 
of manufacture to the assistant manager for order to 
purchase. No work shall be done in the department ex- 
cept on regular order, because every hour must be ac- 
counted for to the cost department. The chief inspec- 
tor will detail a man as inspector whose decision, when 
referred to the chief inspector, shall be final. 

This department has generally been looked upon as a 
losing proposition. Good men and efficient work are re- 
quired. There are times when this department is slack. 
At such times, routine work that may be late on its jour- 
ney to the storerooms shall be done here. Premium work 
shall be used when deemed wise by the superintendent of 
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manufacture who may place any work on this basis when 
it has reached a routine stage. 


INSPECTING DEPARTMENT 


The man in charge of this department should post 
each man in detail as to just what he must inspect and 
how to proceed. He must lay out the amount of work 
one man can comfortably get through with; see that the 
proper measuring tools are in his hands and show him 
how to get limit gages, drawings, etc., also what part 
of his work must be very accurate and what other part 
does not require too much of his time. 

If the inspector’s work can be handled on a bench, he 
should be taught to keep his quarters clean, free from 
litter and from work, either finished or in prospect. He 
should also be required to lock up valuable tools every 
night and report to the department head if his work does 
not come to him in ample time. 

Should a man’s work require him to visit several places 
in a department, he should be taught to work in detail 
and day by day until he is thoroughly familiar with it. 
If his work is vise work the importance of key fits should 
be explained. If this work covers sliding keys, the 
necessity of the key being fitted very firmly and tightly 
in its keyway should be demonstrated. On no account 
should this depend on peening for a tight fit, nor should 
more than 0.001 in. freedom on top for sliding be allowed 
if the key fit is stationary; the key should fit snugly side- 
wise and tight on top. 

The superintendent of this department must never 
permit any running shaft to pass if the least bit out of 
line, one journal with another, and must never pass any 
running journals unless ample provision is made for oil. 
He should insist that all screws have a good thread; the 
same is true of holes. Pieces that will not paint well 
and smoothly must not be passed; this also applies to 
places where one part is bolted to another if seats do not 
match up. 

All gears must run smoothly and mesh well with the 
least possible freedom. No running part must pass if 
it runs out of true or does not turn with perfect freedom 
in its place. No part that looks the least bit sloppy or 
untidy should be passed. The merchant requires nice 
paint and nice polish when he shows parts to a customer 
and will complain if machines are faulty in this respect. 
The user not only wants all this but he will reject a 
lathe if he finds any fault with its aceuracy or smooth 
operation, or encounters difficulty in handling. 

Special care is needed in packing. All parts should 
be in the box containing loose pieces, which should be 
checked with the card containing the names of the pieces 
the box contains. This card is te be packed in the box 
and signed by the packer with his own name. A duplicate 
of this should be kept. Some of these machines travel 
thousands of miles and great care should be given to see 
that they are securely fastened when packed. 


3% 

Iron pipe can be protected from corrosion by heating in 
a muffle to 1000 deg. F. and admitting steam at the same tem- 
perature. A layer of magnetic oxide of iron is formed. A 
more satisfactory protection, however, is obtained by Smith's 
process. The well cleaned pipe heated to 700 deg. F. is dipped 
into a mixture of pitch, coal tar and a little Hnseed oil which 
has been heated to 300 deg. F. After a few minutes the pipe 
is drained vertically and cooled. Of course the rapid oxida- 
tion of the linseed oil forms a tough binder, as in paint dry- 
ing. 
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Making Rear Axles for the Ford Auto 


By 


SY NOPSIS—The Ford rear-azle construction is one of 
the distinctive features of the design. Its lightness com- 
bined with the required strength, make the details of its 
construction of peculiar interest. It involves the expand- 
ing of heavy steel tubing in a bulldozer, without thin- 
ning it; special lathe heads for machining both ends at 
once; interesting drilling-machine fixtures and opera- 
tions; a double gear-gashing fixture for the miller; as- 
sembling stands and testing devices that combine sim- 
plicity and efficiency in an interesting manner. 





os 
ve 


The rear-axle unit of the Ford car is an interesting 
proposition in several ways. The housing is made in 
halves, consisting essentially of a heavy steel tube drawn 
to a bell shape on one end, and this is riveted to a malle- 
able casting, forming the case for the driving and differ- 









































EXPANDING Rear-Axte Housine Tuses 
ON THE BULLDOZER 


Fie, 1. 


ential gears. The whole housing was formerly made up 
of pressed steel, but the malleable casting has been found 
to give better results and makes a very rigid housing for 
the driving mechanism. 

Beginning with the straight tube A, Fig. 1, the first 
operation is to upset the end and open it out as at B in 
the Ajax bulldozer shown. This is done by heating the 
end of the tube, placing it over the mandrel PD, which 
moves forward at the proper time to make the upset on 
the end of the tube, while it is thoroughly supported by 
the two forming dies F and F. The die FZ is stationary, 
the other die coming in from the left and supporting the 
tube while it is being upset and opened out as at C. The 
thrust on the tube is taken by the substantial stop G, 
placed at the proper distance in front of the machine. 

The result of the second and final operation is shown 
at (. Here the mouth has been completely opened to 
fit the housing casting, and the tube shortened as shown. 


Frev H. CoLvin 


The interesting part of this work is that the thickness of 
metal is controlled during these operations so that in- 
stead of thinning the tube by the opening, or flanging, 
its thickness is maintained exactly as desired in order 
to secure the necessary strength at this point. And, 
though this construction seems very light, it has been 
proved entirely satisfactory by constant use. 

The original length of this tube is 29 in., the first op- 
eration shortens it, as shown, while the last operation 
leaves it 24,4 in. on the standard car having a 56-in. 
tread. The flanged end is now 54} in. in diameter, and a 
uniform thickness of metal has been maintained. 

The furnace for heating these is conveniently located 
at the left, beside the buildozer, and the storage rack at 
the right makes it easy to handle the pieces for the second 
operation. Some idea of the number waiting to be ma- 
chined can be had from Fig. 2. This is simply a snap- 
shot at random in the main craneway, showing tubes 
brought from the forge shop; and the piling has only just 
begun. 


MACHINING THE HovsInGs 


The castings which form the housing are machined 
at the same time in the engine lathe, as shown in Fig. 3. 


Here specially shaped chuck jaws, shown at A, center the 








Fig. 2. A Few Rear-Ax_e TUBES 


castings, and, on being tightened, draw them firmly 
against the locating points B, so that the outer end is 
held square with the face. Then the end is turned to re- 
ceive the flanged end of the steel tube, being surfaced at 
C and D by the substantial tool equipment in the special 
tool blocks put on the lathe carriage. The surface C fits 
the flange end of the tube while the undercut formed in 
turning this makes a neal joint with the end of the tube, 
leaving the outside surface flush. The outer end D is also 
tapered to fit the tubes at this point. One of the tubes 
is laid on the backside of the lathe turret at Z, in order 
to show how the end of the housing projects inside and 
the necessary shape for it. 

While the casting is being placed in the chuck it is held 
in position against the stop pins by the cup center F, 
which is afterward withdrawn so as to allow the outer end 
to be turned. These very substantial tool blocks, 


which hold the cutting tools rigidly and allow heavy cuts 


are 
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Fig. 3. TURNING THE DIFFERENTIAL HOUSING 


to be taken. At the ends they are practically forming 
cuts, a leading tool in the tool block @ roughing off the 
outer end D, while the taper to fit inside the steel tube. 
is produced by a forming tool after the end has been 
roughed off. 

After the two parts have been riveted together, they are 
placed in the small truing machine, shown in Fig. 4, in 
order to be sure that the tube runs true with the face of 
the casting. In case it is necessary to spring the tube 
slightly, this can readily be done by the screw A in the 
frame B, which is swung up over the end of the tube after 
it has been run to see how much it is out of true. 


MACHINING Boru ENDs aT ONCE 


Then comes the interesting operation shown in Fig. 5, 
in which both ends of the half-housing are faced and 











Fie. 5. A Dousite-Enpep LATHE Jor 
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Fig. 4. STRAIGHTENING THE Hovusina TUBE 


bored to receive the cages for the Hyatt roller bearing, 
used in this rear-axle transmission. The casting is bored 
with the roughing and finishing tools A and B, the ends 
being chamfered by the small side tool C. The tools D 
face off the outside of the casing and make the joint, 
which must be tight enough to hold oil and grease, this 
being secured by the recessed joint shown. 

It will be noted that these facing tools are mounted 
in a cross-slide #, which is controlled by the handle F, 
the side movement being limited by the stop screws G. 
This makes it possible to feed across the end of the cast- 
ing, which makes it easier to face off the bolting lugs 
than when using a face cutter. The side.movement limits 
the shoulder on the recess and insures duplicate work. 

It will be noticed that the work is held from both ends, 
being centered and held by the universal chucks 77 and J. 
It will be seen that at the same chucking, the rear end 
of the housing tube is also bored so that both roller 
bearings will be in perfect alignment in the finished hous- 
ing. The boring of the end is done by the special car- 
riage, having its own pilot wheel, which feeds the boring 
tool J and then follows it with the reamer XK, 

The position of these tools is controlléd by the handle 
L, which swings the tool holder on the pivot J/, so as to 
bring either tool in line with the center of the lathe 
spindle. The depth of the boring is limited by the stop 
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Fig. 6. SpecraL Turnrne anv Rapius Toon 

N. The tool holder is !ocked in position by the handle 
O, so that it is firmly heid for either boring or reaming. 
As will be seen, this is a special lathe, with both chucks 
built on the spindle, which must be large enough for the 
work to pass through. It is also supported at the outer 
end by the piece P, every effort being made to secure 
extreme rigidity and alignment. The end of the tube 
is then turned for the spring and rear-brake support, as 
can be seen in Fig. 6. 


An Unvusvat Latue Toot HoLper 


Here the housing is held on centers which fit the places 
bored for the roller bearing, an ordinary engine lathe be- 
ing used for this purpose. The only special feature of 
this operation is the tool shown in the tool block. As in 
so many other cases in the Ford plant, a complete tool- 
ing equipment is fitted up in blocks which can be bolted 
to the regular tool block of the engine lathe. The lever 
control for the tailstock spindle is also quite common in 
places where it will save time, as can be seen here. 





Fig. 7. 
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LATHE FIXTURE FoR COMPLETED HovusiInG 


Fie. 8. 


The turning tool is in the end of the handle A, which 
is pivoted at B. For turning the end of the tube to re- 
ceive the spring and brake support before referred to, 
the handle A is swung parallel with the crossfeed screw 
of the lathe, a stop being provided so that it rests solidly 
in position to turn the tube to the correct diameter. When 
the end of the cut has been reached, as in this case, the 
tool is swung by hand, using the handle A for this pur- 
pose, so that a long radius is made between the turned 
portion of the tube and the outside. This avoids any 
sharp corners and leaves a long sweeping radius, which 
not only adds to its appearance, but also effectually pre- 
vents the starting of any cracks, as might be the case 
from a’sharp corner. 


SpecrIAL Drr_LiInc-MAcHINE WorkK 


Adjoining these lathes are the drilling machines, which 
are used for finishing the side outlet on the differential 
ease. This makes the joint for the fifth roller-bearing 
cage, which holds the driving shaft and pinion in proper 
position with relation to the driving gears. In Fig. 7, 
beginning at the machine on the left, we see the project- 
ing arbor and the yoke A raised ready to have one of the 
housings put in place. On the second machine this has 





MACHINING DIFFERENTIAL Hovusines ON THE DRILLING MACHINES 








146 AMERICAN 


been done, the housing being easily slipped over the 
small mandrel and only bearing at the back end inside 
the casting and almost directly beneath the point where 
the work is to be done. 

In the meantime the bolt holes are drilled on the out- 
side of the housing, and these are used for locating the 
side outlet as can be seen at B. Having slipped the hous- 
ing over the mandrel, they put on a C, or open washer, 
and tighten the nuts sufficiently to hold. The yoke A is next 
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This is another example of holding long and ‘unhandy 
work in a lathe, by the use of a special fixture which in 
some parts of the country is known as a cathead. The 
work is centered in the ring A, which runs in the casting 
B, by the setscrews C, D and EF. The last two, it will be 
notea, are cone-pointed screws, bearing against the flange 
of the side outlet, locating this accurately and holding 
it securely against movement under the cut. It will also 


be noted that an oil cup is provided for lubricating the 
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MULTIPLE Mr“uine Fixture ror Drive SHAFTS 











A Dritiine CLAMP ror REAR-AXLE 
BEVEL GEARS 


Fig. 11 


brought down and the casting still further clamped by the 
two screws D). Then the drilling spindle is fed down and 
the pilot on the end of the boring bar is guided by the 
bushing #, which can be seen in the first machine. The 
hole is next bored by the central cutter and the outside 
faced and recessed by the inserted blade in the cutter 
head G. 

‘The third machine shows the drilling of the holes in 
the side outlet, by which the roller-bearing housing is 
bolted in place, as well as the tube covering the drive 
shaft. Back of, and between these drilling machines, will 
be seen the completed. housings at H, with the spring and 
brake supports riveted in place. These are turned in the 
fixture shown in Fig. 8, after being assembled, the final 
truing up being done in this way. 








- Am.Mac 











Fie. 12. Invertep Drittine or RoLLER-BEARING CAGE 
ring A in the casting B, so as to insure keeping it in good 
condition. 


Mivcuine Frxtcres THat Pay 


Multiple milling is resorted to wherever possible, an 
example of this being shown in Fig. 10, where four drive 
shafts are having the ends squared by the gang of milling 
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cutters at the right. This is a Lincoln miller with an 
extension table and an indexing fixture to handle all four 
drive shafts at one setting. ‘These are held by the draw- 


in chucks shown, all the chucks being operated by the 
one handle, through the medium of the shaft and clutch 
forks. 

One of the most interesting milling fixtures is shown in 
Fig. 9, and is used for gashing the teeth in the large 
bevel driving gear which fastens to the differential and 
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differs from the usual fixture in carrying a double bank 
of gear bianks. Instead of the usual single row of gear 
blanks they have simply doubled up on the fixtures by 
placing another row on the opposite side, making a 
double fixture, all being indexed by the same mechanism. 

In this way it is simply necessary to run the milling 
cutter across both blanks, index the gears, run them back 
again and in this way keep a practically continuous cut- 
ting, which increases the production very largely. It is 
one of those simple propositions which are so obvious 
after we have seen them, that it seems strange no one 
thought of it before. And, while it is, of course, possible 





Fig. 14. RUNNING ON THE REAR-AXLE UNITS 


Asout A Day’s Propuction or Rear AXLEs 





Fie. 13. Rear-AxLte ASSEMBLING 





DEPARTMENTS AND THE STanps UsEep 
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that this device has been used by others, it is certainly 
not in general use. 

The drilling of these gears is seen in the machine 
shown in Fig. 11, multiple-spindle drilling heads being 
used for the purpose. One of the interesting features in 
connection with it is the method of holding the gears, 
which can be seen at the left. The spindle at the right 
is simply for countersinking the hole and requires no 
holding device. The holding device at the left is a forked 
lever A, hinged just behind the fork at B and carrying 
a screw and handwheel C. This makes it easy to slip a 
gear blank under the fork, give the wheel a few turns, 
when it is held firmly in place. The fork being of a larger 
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putting the axles together. At the bench on the left a 
nearly complete rear axle proper is seen laid across the 
raised end, this containing the two half axles, the differ- 
ential, the driving gear and one of the roller bearings, 
On each side of the stand is a half-axle housing and the 
strut which goes forward to the universal joint just |}- 
hind the power-plant unit. The bench at the right shows 
the work a little farther along, and in this case the hous- 
ing is fastened together around the differential and ihe 
two struts in position. 

Just below the axle itself will be noticed the trays or 
compartments for holding the various materials used in 
the assembling. These are arranged as conveniently as 





Fie. 16. Testing Device ror Rear-AxiE ADJUSTMENTS 


radius than the hole circle allows the drills to go inside 
uf it and does not interfere in any way. 


User or INVERTED DriLLING MACHINE 


The use of the inverted drilling machine is still un- 
usual enough to be interesting. The roller-bearing cage 
for the drive shaft, just ahead of the differential is drilled 
for six through bolts by the Foote-Burt machine shown 
in Fig. 12. The work A is held in the counterweighted 
head, the drill bushings being in the plate B. The 
clamping screw ( holds the work against the thrust 
of the drills. The flexible tube D floods the .work with 
lubricant. as 

ASSEMBLING THE REAR AXLES Y 

The assembling of the rear axles is one of the interest- 
ing propositions which show that motion study has been 
carefully looked into, whether it is called by that name 
or not. The assembling stands are simply made, but as 
will be seen in Fig. 13, they are convenient for the man 


possible that the workman need reach but a short (is- 
tance to find everything he needs in making the complete 
assembly. The roller bearings are in the pocket.A, the 
balls over the universal joint in B, thrust washers at C, 
and so on through the whole list. 

This view also shows other benches in this department. 
A stack of assembled rear axles is shown at D, and ile 
simple trucks for handling them at EF. It also give: a 
good ‘idea of the general appearance of the shop, includ ng 
the group motor drive with the motors suspended at F. 
At G is another of the openings for heat whigh comes up 
from below the floor, this being in one of the newer *<¢c- 
tions of :the shop. 


Trestinc Rear-AxLE UNITS 


After the units are assembled, they are slid onto the 
small trucks already referred to, the differential, hous!ng 
going between the two uprights, the tubing 4#t into 
the groo¥es shown. They then go to gne of the.numerous 
testing racks, shown in Fig. 14, to be tried out and the 
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gears tested for noise. Here, too, is another sample of 
the simplicity of the fixtures. A collet with a square 
opening receives the square end of the universal joint A, 
the inclines B keeping the whole rear-axle unit in position 
constantly and tending to force the squared end into the 
collet. After it has been passed by the inspector it is sim- 
ply pushed up the incline sufficiently to release the driv- 
ing end, swung up in the air and loaded again onto the 
truck C, to be placed with the axles which are ready for 
final assembling. 

Some idea of the number may be had from the tem- 
porary storage stack shown in Fig. 15, which also shows 
the ingenious way in which theyare piled to save space. 
There are approximately 250 rear-axle units in each pile, 
so that the four piles shown Yepresent only a little more 
than one day’s output. ; 


A Specian Testing MACHINE 


If for any reason one of the rear axles is not passed 
by the inspector, it comes back to the testing machine 
shown in Fig. 16. Here both ends of the driving axles 
are held on centers, the roller bearings are held in the 
latched supports shown, and the driving shafts can be 
adjusted in or out so as to determine what is wrong and 
also to measure any adjustment which may be made to 
check up the work at various points and be sure that it 
is all coming out just as it should. 

Micrometer adjustments are provided in each direction 
so that careful reading can be made to determine the 
proper relation of the various parts. As will be seen, 
this machine is not set apart, but is a part of the rear- 
axles department, making it possible to conduct any nec- 
essary tests in the easiest possible manner. This is in 
keeping with the general layout of the place, which has a 
machine waiting for whatever job is ready to be done. 
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A Time Recorder 


The Bishop Calculating Recorder Co., New York, 
N. Y., has, after a test of two years, placed on the 
market the shop time-recording system shown herewith. 
The installation consists of a master clock, which con- 
trols any number of recorders, shown in Fig. 1, conven- 

















Fie. 1. THe Time RECORDER 


iently located throughout the factory. The case A com 
tains a simple spring motor. The work day is divided 
into a number of periods of any predetermined length, 
say 10 min. each. At the beginning of each of these 
periods, the master clock, by means of a simple electrical 
device, simultaneously trips all the recorders in the shop. 
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This causes the spacer B to move one space to the right. 
Each one of these spaces then is equivalent to an elapsed 
period of time; in this case 10 minutes. 

Fig. 2 shows a time card. The operator on starting a 
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Fic. 3. Tue Tiwe Carp, SHOWING STARTING 
AND ELAPSED TIME 


job places the card face down, with the square notched 
corner against the spacer B and strikes the punch D a 
sharp blow. This cuts a notch in the edge of the card. 
This notch is marked X in Fig. 2, and shows when 
the job is started. 

The square notched corner acts as a safety device and 
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prevents the operator from placing the card improperly 
in the recorder. When the job is finished the workman 
again places the card in the recorder, but this time it is 
placed face up with the previously punched notch 
XY engaging with the spacer B, and another notch is 
punched. The lower or horizontal edge of this notch, 
shown at Y, Fig. 2, is in line with the figures on the 
card, showing the elapsed time on the job, in this case 3 
hr. The card then goes to the time clerk, 

To obtain the labor cost on the job, the clerk places the 
card face up, with the lower edge in contact with the rail 
on the wage table, Fig. 3, and slides it along till the work- 
man’s hourly rate shows in the notch in the upper left- 
hand corner of the card. The wages due for the elapsed 
time on the job then appears in the upper notch Y. 
This is shown clearly in Fig. 4. Here the card shows 
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Fie. 4. How tHe Time 1s CALCULATED 


elapsed time of 3 hr. with a wage rate of 161%c. per hr., 
and the wages for the job, 50c., shows in the notch Y. 

The master clock is so arranged that the recorders 
are not actuated during the noon period and at the close 
of the working day the recorder spacer B remains at 
the last period for haif an hour, or any other predeter- 
mined time, so that those workmen who are delayed in 
punching their time cards record merely the actual work- 
ing time. At the end of this predetermined time the 
spacer B is tripped and returns automatically to the 
starting point. 

The mechanism of the recorder is a simple spring mo- 
tor not likely to get out of order. It is not subjected 
to much wear, as the spacer makes but one round trip 
each working day. The only parts subject to wear are 
the punch and die which notch the card. These are in 
a single unit and are readily replaceable. 
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A Friction-Head Shop Lathe 


To meet the requirements of its own shop, the Cin- 
cinnati Precision Lathe Co. removed the cone head from 
a standard 9-in. lathe, and then replaced it with a fric- 
tion-drive head of its own design, as shown in Fig. 1. 

The friction-disk spindle is connected to the lathe spin- 
dle by means of the miter gears A and B. The driving 
friction pulley C' is disengaged from the disk D by means 
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Fig. 2. Deraits or Part or Fricerioxn Heap 


of a foot pedal through the bell levers Z, which force 
the bearing brackets F outward. 

The driving friction pulley C' may also be moved along 
the face of the disk D by means of the knobbed lever G. 
This gives various speeds and reverse. Notches at H 
and / serve to hold the speed-changing lever in position 
when running. The bevel gears are covered. 

The method of placing the bearings for the spindle of 
the friction driving pulley, and the details of the main 
spindle and gear bearings, are plainly shown in Fig. 2. 
From this engraving it will be seen that the stems of the 
bearing brackets A and B have springs on them which 
draw them in toward the face of the driven disk, as 
soon as the bell levers C and D, operated by the foot 
pedal, will allow. This contacts the driver with the 
driven disk at a uniform pressure at all times, and does 
not depend on the operator’s manipulation. The face 
of the driven disk has an aluminum plate £ set into it, 
which makes a much better surface for this purpose than 
the ordinary cast iron, as oil does not cause it to glaze 
and slip under friction. The driving friction pulley is 
inset with leather at F, as usual. 
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Some Milling Operations on Small Engine Parts* 


SPECIAL CORRESPONDENCE 


SY NOPSIS—A fixture for milling a bevel on square- 
headed screws which are located on the square by means 
of a lever operated by cams. Slitting the piston rings, 
the castings being held by a cam operated through a lever. 
After being machined, the rings are expelled into a con- 
venient receptacle. A milling fixture for piston pins 
which are located ina V and held securely by a block 
fastened to a heavy coil spring. 
$s 

The engraving, Fig. 1, shows a method used by the 
Root & Van Dervoort Engineering Co., Moline, Ill., in 
slotting the heads of the inlet and exhaust valves. A 
small fixture is clamped on the hand miller; the valves 


gine is running, and for that reason angular cutters are 
used for milling. The screw thread has a nice fit through 
a round hole in the fixture, and the head is clamped in 
little V-blocks operated by the cam handles A. The cut- 
ters are set the correct depth, and the two sides on all the 
screws are milled. The fixture is then indexed around 


90 deg., and the other two sides of each head 
are milled. 


The slitting of piston rings on the hand miller is shown 
in Fig. 3. The fixture is adapted to machine four sizes 
of rings, all slit at an angle of 45 deg. It is an angle 
plate, with a clamping plate A placed on two guide rods. 
This clamping plate is closed by a toggle-jointed handle 
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MILLING THE VALVE-HEApD Sor. 


Fie. 1. 


FOR SCREWS 


Fic. 2. INDEX FIXTURE 
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SLITTING THE PIston RINGS 


Fie. 3. 


are placed in the V-block right under the head, and an 
adjustable strap takes care of the upward pull on the 
valve stem exerted by the milling cutter. As the work is 
not clamped, but practically held in the hand, this op- 
eration is efficient when the work is placed conveniently 
for handling. 

Another use of an index fixture in small milling is 
shown in Fig. 2. The four detent screws with their 
Square heads are located in the corners of a square, the 
diagonals of which intersect at the rotating point of the 
fixture. The heads of these screws are milled so as to 
leave a small square in the center of the head. The lower 
part of the head is used to catch the detent when the en- 


_—__.. 

ods atts article is the sixth of a series covering the meth- 
: S of the Root & Van Dervoort Engineering Co., Moline, lL, 
z prepared by Messrs. Houston, Strombeck, Miller and Steen, 
ef that organization. 


Fie. 4. MILLING THE GovERNOR STAND 

B. Sets of pins in the clamping plate and the angle plate 
are adjusted to extend between the two plates to act as 
locating stops for the rings. When the ring has been cut 
and the clamping plate withdrawn, the ring drops down 
to the bottom of the fixture and rolls down a 15-deg. slope 
into the barrel seen behind the machine. A great many 
rings can be turned out in a short time by an efficient 
boy with this simple device. , 

Fig. 4 shows the milling operations performed on a 
centrifugal governor stand. The boring and facing of 
this governor stand were described in a former article. 
The other end of the bored hole A is faced, also the pad 
B, by which the governor stand is clamped to the engine. 
The work is placed on a mandrel in the fixture, and a 
combination of solid and adjustable stop screws is used 
to take the strain of the cut and feed. The two surfaceg 
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{o be machined are parallel, but one is located 1 in, farther 
in than the other. 

The object of this fixture is to machine these surfaces 
in one cut, a certain distance apart, without moving the 
cross-slide of the machine. To that end the fixture is 
made on the lines of a lathe slide rest, so that the top 
fixture may be moved backward or forward to the required 
distance by the aid of an eccentric stud with a lever 
worked by the operator. The carriage is provided with 
adjustable stops in order to vary the distance between the 
machined surfaces, the fixture being set around 90 deg. 
on the table. 

The engraving shows the fixture set on the miller table 
at right angles to its position when performing the pre- 
vious operation. The lug on the governor stand is straddle 
milled. 

SELF-CLAMPING V-BLOCK 


A fixture deserving special notice is the self-clamping 
V-block used on the hand miller. This fixture is used 
for milling and grinding the driving slots in piston pins 
and is shown in Fig. 5. It has a V-block at the bottom 
of which is an adjustable stop hook. The clamping is 
done by a heavy spring pulling a clamping jaw up an in- 
clined surface and thus gripping the work. When the 
cutter head is raised, it operates a lever which pushes 
a wedge back to release the work. 
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These supports leave the holes in the bottom of the bed, 
which are tapped in this fixture and finally plugged. 
The tool is made in two pieces, the bottom part of 
which is a heavy frame bolted on the table of the ma- 
chine. This carries four rolls on each side, on which a 
plate rests, with a large rectangular hole in the cente1 
fitting the bed. The plate is free to roll backward and 
forward, making it an easy matter to put in and take out 
the beds. As cored holes like these are not generally wui- 
form as to location, the table is given a side movemeut 
of 14 in. so that the taps are not cramped. A combina- 
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A TAPPING FIXTURE 
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Fic. 5. MILLING THE SLOTs IN Piston PINS 
shows an efficient little fixture for slotting 
screws. It consists of an angle plate with a vertical 
V-groove in it in which the screw sets. An adjustable 
stop is placed on the face of the angle plate to take care 
of different lengths of screws. The clamping arrange- 
ment is made of a square-headed bolt pulled back against 
the work by a stiff spring. This bolt is prevented from 
turning by a dowel pin. The bracket is seen extending 
from the machine column, and serves to release the work 
by pushing the square-headed bolt away from the V- 
groove, thus compressing the spring. Two of the stand- 
ard pans are seen placed at the machine table alongside 
of the fixture, one for the unslotted and the other for 
the slotted screws. 


Fig. 6 


TAPPING FIXTURE 
A fixture which fits on the Baker tapper and is used 
for tapping large holes in the bottom of some gasoline- 
engine beds is shown in Fig. 7. The beds are constructed 
with gasoline reservoirs in the base, which are cored in 
the foundry with a very large core. Two or four core 
supports are used to take care of this core in the mold. 








Fic. 6. Mr“iuine FIXTURE For SLOTTING ScREWS 


tion drill and pipe tap is used to a great extent in tis 
class of work, as it is fairly quick. 

The use of standard tools in the milling department 
has been developed to a fair degree. All the holding-down 
bolts are standardized. They are made of a good grade of 
machine steel cyanided, and all have a special Acme 
thread. The relation between the pitch and the diameter 
of the various-sized bolts has been standardized for ‘he 
whole plant. The nuts for these bolts are made twice the 
length of an ordinary nut and case-hardened. Drop- 
forged straps and clamps are used throughout for ‘he 
various machine operations. 


cAJ 
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The total number of establishments in the United States 
in the wire industry as a whole in 1909, according to an :d- 
vance bulletin of the Census Bureau, was 93, of which 56 
were wire-drawing mills proper whith purchased the wire 
rods used, 31 were wire departments of rolling mills, and six 
were wire departments of other concerns. The total value 
of the products of these 93 mills or wire departments was 
$180,083,522, of which $173,349,614 consisted of wire and prod- 
ucts derived therefrom. Of this latter amount, 45.7 per cent. 
represented the value of products of the wire mills and “0.8 
per cent. that of the wire departments of rolling mills. 
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The Design of Elliptic and Oval Gears 


By Epwarp J. Rantscu 


SY NOPSIS—The subject of elliptic and oval gears is 
one of interest to the designer and the man in the shop. 
This article deals with their design and manufacture. 
in the case of elliptic gears there has been such a lack of 
interest on the subject that all calculations and explana- 
tions are here so simplified that this class of gearing may 
be readily understood. 
3 

Fig. 1 considers the case of elliptic gears 6 in. major 
pitch diameter and 4.472 in. minor pitch diameter, 26 
teeth, 0.6327 in. circular pitch, foci distance 2 in., cen- 
ter distance 6 in. An even number of teeth has been se- 
lected for the purpose of showing the operation of oval 
vears and their relative positions. In making elliptic 
gears it is advisable to have an odd number of teeth so 
that a space will be located at one end of the major axis 
and a tooth at the other end. If however, it should be 
necessary to have an even number of teeth, care must be 
taken to make one gear so that a space be located at each 
end of the major axis. The mating gear must then be 
made with a tooth at each end of the major axis. This 
precaution will always keep the gears in their proper 
relation when in mesh. 





Fig. 3. TypicaL ELureric anpD OvaAL GEARS 
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CALCULATIONS FOR ELLIPTic GEARS 


In making the calculation for elliptic gears it is neces- 
sary to know the center distance of shafts they are to con- 
nect, and the ratio of quick return required. The center 
distance of shafts will at once give you the major pitch 
diameter of the elliptic gear. In the example, the major 
pitch diameter is 6 in. and the foci distance 2 in., making 
a quick return of 5 to 1 per gear. Then to get the minor 
pitch diameter it is necessary that the triangle ABC be 
first calculated. 

Thus, let the line AB be equal to the major pitch-diam- 
eter radius or 3 in., and dividing the foci distance, 2 in., 
which is represented by the line BC, by the major pitch- 
diameter radius, or 3 in., and dividing the foci distance, 
2 in., which is represented by the line BC, by the major 
pitch-diameter radius 3 in., we get 0.6666 as the cosine 
of angle ¥, which by referring to a table of cosines is 
equal to 48 deg. 11 min. The tangent of this angle 
1.11778 multiplied by the foci distance 2 in. equals 2.236 
in. as the minor pitch-diameter radius, which, multiplied 
by 2 equals 4.472 in. as the minor pitch diameter of the 
gears. 

The perimeter of an ellipse cannot be exactly deter- 
mined without a very elaborate calculation, but the fol- 
lowing formula is a method which gives good results. 
Thus the 


’ D2 + ad? dD i\2 
Perimeter = 3.1416 al : (- . - 
\ 8.8 


» 
~ 





where 
D = Major pitch diameter ; 
d = Minor pitch diameter. * 
Then in the example 
62 + 4.472? (° — -sny 
» a 


= 16.616 in. 


3.1416 — ~ 58 


~ 


as the perimeter of the ellipse. 

To get the circular pitch, divide the perimeter by the 
number of teeth. Thus, 16.616 — 26 = 0.639 in. as the 
circular pitch, which is a trifle coarser than five diametral 
pitch. In this particular case a five-diametral pitch cut- 
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Fie. 1. Layout or Gear TEETH Fic. 2. 
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ter could be uséd, cutting at a depth to correspond to the 
circular pitch. 
Laying Our Exuipric GEAR TEETH 

In laying out the gear teeth for the elliptic gears shown 
in Fig. 2, it is good practice to first draw the blank and 
pitch diameters, and the base and whole depth circles ; 
this is done with an ellipsograph. Lay off the major 
axis AB, and the minor axis (D. Then draw the crrcle 
shown in the space at A, the diameter of which is equal to 
half of the circular pitch. Next space off the teeth with 
a compass, stepping around the pitch circle. Setting the 
compass to one-quarter of the minor pitch-diameter 
radius, which in this case is 0.559 in., and placing one 
leg of the compass on the base circle, proceed to draw 
the tooth curves as shown. 

It will be seen that all the teeth have been drawn with 
the same curvature. This has been found to be the best 
practice, always avoiding interference. In the cutting of 
the teeth always select a cutter correct for the minor pitch 
diameter. In this case a No. 5 cutter would be satis- 
factory for all the teeth. 

It is customary when designing elliptic gears to have 
the shaft hole or foci distance about one-tenth to one- 
eighth of the major pitch diameter off the center of the 
gear. In the case here worked out, however, this has been 
considerably exceeded by making it one-third of the 
major axis off center. This gives a greater variation in 
the speed of the driven gear, which would be still greater 
should a third elliptic gear be employed. 

TypicaL APPLICATIONS 

In Fig. 3, A shows three gears made according to the 
design given, with their major axes all in line. Should the 
left-hand gear be revolved about 144 teeth to the right, 
the center gear will have moved through an are of ap- 
proximately 75 deg., as shown in B. Following along to 
the position occupied by the third gear it will be seen that 
it has traveled through an are of about 135 deg. We can 
now see the great variation of speed resulting from the 
use of three gears. 

The third position ( shows the center gear in a 
vertical position, having passed through an are of 90 
deg. The first gear has only moved three teeth since 
starting from the position shown in A. The third 
gear has now passed through an are of about 150 deg., as 
can be easily calculated. 

OvAL GEARS 


The difference between oval gears and elliptic gears is 
that in oval gears the shaft hole is in the center of the 
gear, and not offset as in elliptic gears, an even number of 
teeth being necessary instead of an odd number. The 
major and minor pitch diameters can be most anything 
to meet the requirements of the case. It is well to re- 
member that the major pitch-diameter radius and the 
minor pitch-diameter radius, when added, equal the cen- 
ter distance. 

At D the major pitch-diameter radius, 3 in., plus 
the minor pitch-diameter radius, 2.236 in., equals 5.236 
in. as the center distance, whereas in the elliptic gears the 
center distance is 6 in. At # the relative position of the 
gears, somewhat resembles the position of the center and 
third gear in B. However, a close comparison of the 
two will disclose quite a difference. 
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' Straightening a Saw Table 
By James F. Hosarr 


A small cast-iron saw table was recently sent in from 
a furniture factory destroyed by fire. The saw from 
which the table came was brand new and had never been 
unpacked from the shipping crate, but stood on the ship- 
ping platform floor while the building burned. All com- 
bustible parts of the saw were burned, the heat melting 
out the babbitt, wrecking the fence, and slightly spring- 
ing the table top which was brought to the shop in the 
hope that it might be straightened and made serviceable 
again. 

This table top was about 20x28 in., of the usual web 
and flange pattern. It was placed upon a pre-heating 
furnace used by the oxyacetylene welder. This furnace 
carries a coke fire, and by taking out brick from above 
the grate, the fire may be made about 3 ft. square. By 
replacing the loose bricks upon the grate, the fire may be 
brought down-to 4 in. square. for. light work, for-melting 
babbitt, ete. 

The brickwork was opened up as large as the table 
top, a coke fire was started evenly over the uncovered 
grate, and the table top laid upon the glowing coke. Just 
as soon as the cast iron began to show traces of red on 
the back or upper side, it was removed and placed face 
down upon a heavy floor plate and held in position by set- 
ting heavy weights upon the edges of the saw table. Quick 
work had to be done in getting the table into place, as it 
cooled very quickly. The first attempt was a failure, as 
the table cooled before the weights were in place. The 
next attempt was better, a piece of thick asbestos paper 
being spread over the floor plate and the hot saw table 
placed upon the paper. This time it was gotten fairly 
in place with the weights upon it before the table cooled 
bevond the critical point. It was found that about half 
of the distortion had been removed from the table but 
that it was still convex about 5’; in. 

A third time the table was placed upon the fire and 
heated, and some fine sand was scattered upon the floor 
plate, piled about 14 in. deep in the middle of the space 
occupied by the table. By means of a straight-edge about 
10 in. long, with a pin projecting 14 in. from one end, 
the pile of sand was distributed over the floor plate in a 
flat cone 144 in. deep in the middle and about 20 in. 
across its diameter. The third time the table was heated 
it was placed upon this little sand heap, the asbestos 
paper being used as before. The weights were put on 
quickly and brought the table down to the floor plate 
on all sides. This proved efficient and the table cam: 
within sy in. of being true, so nearly true, in fact, that 
a finishing cut on the planer was all that was necessary to 
make the table fit for service. 
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First French Foundry Congress 


The first convention, or congress, of the foundry interests 
of France was recently held in Paris with over 80 exhibitors 
and 10,000 sq.ft. of floor space. Credit is given Mr. Ronceray,. 
of the firm of Bonvillian & Ronceray, of Paris, who has been 
working on the proposition for the past five years. This came 
as a recognition of the value of such conventions as held in 
the United States, although it required considerable effort on 
his part to overcome the hesitation which had hitherto existed, 
of competitors mingling in friendly conference. The success 
of the convention indicates that similar congresses are likely 
to become an established institution and that much good will 
result. 
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An Adjustable Boring-Tool Holder 


The engravings show an adjustable boring-tool holder 
used in the miller for boring holes in jigs, fixtures, ete. 
The body A, Fig. 1, is made of steel, turned to 11% in. 
in diameter. The shank in this case is a standard taper, 
but can be left straight if desired. Two holes are laid 
off, drilled and counterbored in the body, one for a clamp 
screw and the other for the worm, as shown in the sec- 
tional view at D. 

A %-in. hole is bored in the head, eccentric, to allow 
?,-in. throw. This hole is counterbored ;; in. deep by 1,%5 
in. in diameter, and the rim is cut away as shown at G, 
then split on one side for a clamp screw. The chuck sieeve 
B is finished to fit the counterbored hole in the body A. It 
is then put in the mill and the worm gear hobbed to the 
proper depth with a 3% left-hand tap 32 threads per 
inch U. 8S. S. 

The shoulder or dial F is graduated over half its per- 
iphery, 30 divisions in the half circle, each division be- 
ing equal to six degrees. Turning the dial one-quarter 
way round gives ,'5-in. throw, and half way round gives 
?;-in. throw, or enlarges a bored hole 5 inch. - 

The chuck sleeve B is clamped in position in the body 
A with zero lines to correspond, and a hole is bored true 
with the head to receive a °4-in. boring tool. The chuck 
(' is finished to 54 in. in diameter, 24 threads per inch, 
60-deg. angle, as shown in section. The worm and worm 
gear are held in place by the retaining screws J and K. 

Fig. 2 shows the boring bar with the cutter set at an 
angle of 45 deg. and held in place by the pin H, which 
is flattened wedge shape on one side, thus eliminating 






















































LETTERS FROM PRACTICAL MEN 
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former screw difficulties and holding the cutter firmly. 
The table shown should be stamped on the periphery of 
the body at F to be read as follows: Down the left col- 
umn,, first quarter way round, and up the right column 
for second quarter way round. 

In operation this boring tool is similar to any other 
except for the manner of varying the amount of eccen- 
tricity. This is accomplished by loosening the clamp 
screw slightly and turning the worm to the desired 
amount, which is read on the dial at F, then tightening 
the clamp screw again. The tool will be found useful 
on the automatic screw machine, where such tools are 
required, 
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P. FIckeEs. 
Dayton, Ohio. 
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Methods of Machining Crosshead 
Blocks 


The illustration shows the methods used for ma- 
chining steel crosshead blocks in the apprentice depart- 
ment of the General Electric Co., West Lynn, Mass. The 
bars are first planed in strips 15 in. long. Eight of these 
bars are then clamped by the screws in the holder A, 
which is driven on centers in a lathe. The bars, being 
pushed through the collar, the strips are cut off to the 
desired length by using a regular cutting-off tool. These 
cutoff blocks are then drilled and hardened, after which 
they are placed in the fixture B. ’ This fixture is fitted 
to a grinding-machine steady-rest, as shown. The blocks 
are screwed to the faceplate of the fixture (’, and one side 
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faced. They are then removed and fastened to the per- 
iphery of the faceplate D and the edges ground, the hand- 
wheel being used in both cases to revolve them. By the 
use of this fixture accuracy is obtained at a low nominal 


cost. 




















Toots Usep ror MACHINING CROSSHEAD BLOCKS 


The edges are next chamfered by fastening two sets 
diametrically opposite the fixture # and grinding with 
the bar on centers. The height of the knife-edge can be 
measured easily across the diameter; this dimension is 
important. The fixtures /, G and H are used for obtain- 
ing the other chamfered surfaces, the operations being 
performed on a surface grinder. Some of the finished 
pieces are shown at J. 

C. K. Tripp. 

West Lynn, Mass. 
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Tight Joint for Steam-Jacketed Kettle 


The engravings show a method of making steamtight 
joints for steam-jacketed kettles. The contact surface of 
the flange on the outside shell is faced so as to leave a 
shoulder A, Fig. 1, about 144 in. wide. A groove B is cut 
to suit a No. 6 Brown & Sharpe gage copper wire and 
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SECTION OF FLANGE SHOWING GROOVE 
FOR COPPER RING GASKET 






































FIG.1 METHOD OF 
ASSEMBLING KETTLE 





FIG. 2 
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JOINT FoR STEAM-JACKETED KETTLE 


as close to the bolt hole as possible. The depth of this 
groove is half the diameter of the copper wire used for 
the gasket. The height of the shoulder is 35 in., 
half the diameter of the copper wire. 

The under side of the flange of the inside shell is 
faced straight as shown at (’. The copper wire should be 
annealed and the ring joined as shown in Fig. 2. ‘The 
method of assembling is shown in Fig. 1. Some steam 
kettles made with this gasket have been in use for nearly 
two years under a steam pressure of from 50 to 100 |b., 
and do not show any leaks. For efficiency and low cost 


less 
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of gasketing, this method is superior to anything we have 
ever tried. 
JAMES A. THIBODEAU. 
Trenton, N. J. 


Grinding Leather-Covered Rolls with 
Sandpaper 


The superintendent of a publishing house wanted to 
true up the lithographic-press rolls for less than what this 
work ordinarily cost. These rolls are machine steel, 
covered with a 1-in. thickness of felt over which leather 
is spanned, making a toial thickness of about 334 to 4 
in. over a length of about 7 ft. The practice was to 
caliper and scrape the roils true. A day to a day and a 
half was required to true up one roll in this manner. 
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FIG. 3 ’ 
GRINDING WITH SANDPAPER 


Tt was decided that grinding was the only way, and 
this was accomplished on an electric tool-post grinder and 
lathe. We soon concluded, however, that we were not 
getting the best results and so decided to cut out the 
emery wheel and substitute sandpaper. We first turned 
down a piece of hard wood about 9 in. in diameter and 
114 in. thick. I then forged out the piece shown in Fig. 
1 and mounted the wooden wheels as in Fig. 2, covering 
the face A with coarse sandpaper. The outfit was then 
set up, as shown at Fig. 3, and in 10 min. an apprentice 
could turn out a better job than was previously done by 
a man in a day. 

G. W. JAGER. 

Wethersfield, Conn. 
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Slewing Hobs for Hobbing Worm 
Gears 


In the absence of hobs of the same diameter or same 
hand as the worm, it has been found -that hobs varying 
in diameter or of the opposite hand, but of the same 
pitch, can be used for hobbing worm gears, with satisfac- 
tory results for ordinary commercial purposes. The 
larger the hob in diameter and the smaller the angle for 
slewing, the nearer the correct form Of tooth is ap- 


proached. It is not practical to slew~hobs more than 2 
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or 3 deg., preferably 2 deg., either for the same or op- 
posite hand, as this has a tendency to shorten the pitch 
and reaches the depth of tooth and addendum too quickly. 
Jt also gives the tooth an undercut on one side, leaving 
the other side nearly straight as shown in the engraving. 

It is claimed that by slewing hobs for hobbing spirals, 
although the lead is slightly affected, and the form of 
tooth is changed, a quieter and smoother running gear is 
Worm gears that have been hobbed with hobs 


developed. 
than multiple-threaded gears 


more 
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SLEWING Hions ror Hoppinc Worm GEARS 


hobbed with hobs made for hobbing gears of one thread 
less, have been tried out, but have not been found to give 
good results, as there have always been humps, flats and 
ridges, where the teeth of the hob passed through which 
would not allow of a good running gear, and nine cases 
out of ten necessitated recutting. 

In cases of slewing hobs 2 deg. or less, the gear does 
not seem to have as good a form of tooth, yet will soon 
wear itself into contact with its worm and will perform 
the work as well and with as much efficiency as gears that 
have been hobbed with a special hob for the work. This 
is one reason why manufacturers urge customers to design 
their worm gearing and adopt gears that are carried in 
stock, or to use gears, the teeth of which can be developed 
with the use of hobs on hand. By so doing, expense is 
less, delivery is quicker and exact duplicates may be pro- 
cured without delay or difficulty. 

D. A. CARPENTER. 
Norfolk Downs, Mass. 


oe 
rs 


Re-turning Grooves in Motor Pistons 


ln re-turning worm grooves in motor pistons, trouble 
has been experienced with the chucking, the metal fre- 
quently distorting and in some cases cracking when the 


pressure of the jaws was applied. This is especially true 
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Re-TuRNING GROOVES ON Motor PISTON 
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in small repair shops where the equipment is inadequate. 
The engraving shows a convenient method of avoiding 
this trouble. 

The base of a piston-ring casting A while in position 
on the faceplate of the lathe, is bored out slightly taper 
to receive the open end of the piston. The other end is 
supported by the lathe center. If the taper of the hole 
is bored slow enough the work will be driven efficiently 
without the use of any other device. 

EK. B. Smrrit. 
Coventry, Eng. 
es 
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Useful Drawing Board 
We had some long drawings to make and no con- 
As ii was 


not worth the expense to have a large board to accommo- 


veniences beyond the ordinary drawing boards. 


date the drawings, we constructed the one illustrated, 
which consists of an engineer’s ordinary drawing board A, 
Attached to the underside by screws are the two 
The straight-edge C 


wood 


machinery-steel brackets B. is also 
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Drawine Boarp 


of machinery steel. This is screwed and doweled to the 
brackets. 

[t will be seen that a space of 14 in. is left between the 
board and straight-edge. This is so that the drawing 
paper may be threaded through this slot and will not in- 
terfere or get creased by the T-square and the straight- 
edge. The edges of the board and straight-edge are 
slightly rounded so that the paper will not get cut. The 
drawing paper is held off the floor by the brackets D 
which are screwed to the underside of the board. 

C. F. GrorGe, 

Cleveland, Ohio. 
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Locking up the Scrap Pile 

The man who is doing experimental or repair work is 
fortunate if the shop is located adjacent to a foundry 
[ am 
more than usually favored in this respect, as the shop in 
which I am engaged is located next to a large rolling 
mill where they handle scrap, both iron, steel and cast, 
exclusively, using no new metal whatever. 

As we are engaged in extensive repair work, the s« rap 
heap proves an important factor in getting out work, 


where there is a miscellaneous collection of scrap. 
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for the thousand and one parts which are constantly 
being required can usually be found in the serap heap, 
or something near to what is required may be found and 
readily changed to suit the circumstances. Arrangements 
were made with the rolling-mill proprietor that scrap 
might be taken when required, true and just weight be- 
ing rendered immediately when the piece is taken, to- 
gether with the name of the workman taking it. This 
was found necessary in order to prevent workmen from 
running out after a required piece, perhaps a nut or a 
band or two, and forgetting to turn in the weight. Small 
pieces like these constantly being carried away make 
quite a tonnage during the year. 

In this connection I recall that in a shop where manu- 
facturing was done on a small scale, damaged parts were 
often discovered in the scrap heap. A workman spoiling 
a piece would quietly consign it to the scrap pile and 
just as quietly swipe another piece from stock. The 
remedy was to partition off a space to be occupied by 
scrap, wire netting being used for the partition and a 
door being placed in the partition and securely locked to 
prevent undue additions to the scrap pile. The fore- 
man alone carried a key to this room. This procedure 
has practically eliminated the scrapping of damaged 
parts during their manufacture. 

James F. Hoparr. 

Fort Wayne, Ind. 


3 
Ring Gage with Steel Inserts 
A type of thread gage which may possibly be new to 
some is shown in Fig. 1. It consists of a soft-steel or 
cast-iron body with two or more Ketos oil-hardening steel 
inserts. 
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Fic. 1. Ring GAGE witH STEEL INSERTS 


In making this gage the body is first 
rough bored, faced to the proper thick- 
ess and knurled. The slots are milled 
and the inserts fitted and screwed in 
place. The gage is put back in the 
lathe and the thread cut to size. The 
inserts are removed and_ hardened, 
and being small do not change their 
shape materially. They are then pol- 
ished and put back in place. 

Inspection with a plug gage will 
show that practically no change has 
taken place. The engraving shows 
clearly how nicely the insert goes into 
its place after hardening and how 
closely the thread matches. These rings 
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Fic. 2. SEcTION 
THROUGH IN- 
SERT 
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are about 21% in. in diameter. As the gage wears it may be 
brought to size again by packing tinfoil under the in- 
serts. A section through the ring at the insert appears as 
in Fig. 2. The slots are cut only part way across the 
face of the ring, leaving the outside without any sharp 
corners to cut the hand. 

The advantages of this type of gage are low first cost, 
no distortion in hardening, and a durability equal to a 
ring gage hardened all over. It may also be adjusted to 
compensate for wear. I am indebted to the Heald Ma- 
chine Co., Worcester, Mass., for the halftone shown. 

Wivsvur C. SEARLE. 

Worcester, Mass. 
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A Twisted Machine Tap 


We had several pieces of 40-carbon steel, 644 in. long, 
214%, in. outside diameter, with a %4-in. hole drilled 
through, to be tapped %% in., 12 threads per inch. We tried 
tapping with a 4-fluted tap, but met with little success, 
owing probably to the nature of the steel. If, after run- 
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THe Twistrep Tap 


ning the tap forward and backward many times we suc- 
ceeded in getting it through, the thread was invariably 
torn in many places. Threading with a tool, and then 
finish-sizing with the tap was resorted to, but this was 
a rather long and tedious operation. 

The tap illustrated was made, and from the first trial 
worked successfully. It was made from a piece of %x1- 
in. steel, 10 in. long. A groove was cut on the two cut- 
ting edges, then the piece was given a slight twist, about 
1% turn in 7 in., the shank being left straight for the 
holder. It makes a clean thread without any previous 
work by a tool, pulls easily, has plenty clearance for chips, 
and is lubricated without trouble. 

JOHN WILKINSON. 

Reading, Penn. 
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Torn Washers on Grinding Wheels 


While trying different emery wheels for grinding 
. . 5 
broaches, I had occasion to use about a dozen new wheels. 
I noticed every time I tore a description tag from a new 
wheel, part of the paper washer came off with the tag. 
This caused the 6-in. wheels to run about 3 in. out of 
true. This may be the cause of new wheels breaking. It 
is almost impossible to tear a tag off, without taking 
some of the washer with it. To true up the damage: 
washer, file lightly over it with a coarse file until the 
hollow part disappears. 
JOHN C. ZARGLEIN. 
Pullman, Ill. 
cad 
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In a report made to the American Society for Testing Ma- 
terials, dealing with heat-treatment of case-hardened stee! 
products, it is stated that when hardness of case only is de- 
sired and lack of toughness or even brittleness unimportant, 
the carburized articles may be quenched from the carburizins 
temperature; as for instance, by emptying the contents of the 


boxes in cold water or in oil. Both the core andthe case are 
then coarsely crystalline. 
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Angular Indexing 


I have been much interested in the various methods of 
angular indexing by means of the dividing or index head of 
the universal miller as presented in the columns of the 
“\merican Machinist.” In all the cases noted, however, the 
results are only approximately correct. It may be of in- 
terest to explain a method which results in accurate angular 
movement, provided the direct index plate of the dividing 
head has uniformly spaced index holes. 

On the dividing head of the No. 2 Brown & Sharpe uni- 
versal miller the direct indexing plate has twenty-four \4- 
in. index holes on a radius of 3.125 in. This results in each 
hole being, angularly speaking, 15 deg. apart. It is obvious 
that when any angle which is a multiple of 15 deg. is to be 
obtained no difficulty will be experienced. When, however, 
other angular movement is desired the index pin, instead 
of engaging two index holes, must, at one end of the move- 
ment, lie between two index holes. The exact location of 
the index pin with relation to one of the spacing holes is 
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ANGULAR INDEXING 


mathematically quite easy to solve, and when so solved one 
may utilize a double sized plug of correct diameters as shown 
at A, Fig. 1, and rotate the spindle of the index head with 
precision. 

The index pin should first be engaged in one of the spac- 
ing holes in the direct index plate and then, after withdraw- 
ing the pin, the spindle with its index plate is revolved 
until the plug A is brought adjacent to the teat on the end 
of the index pin. After this the spindle should be clamped 
by the binder on the head, and the work may proceed. 

Suppose one wishes to index 121 deg. and 41 min., he can 
“volve 120 deg. by means of eight holes in the 24-hole index 

nd in addition must advance 1 deg. and 41 min. or lie 13 deg. 

1% min. from the next hole, that is, the ninth. The chordal 
distance between two points is equal to 2 x the sine of half 
the angle X the radius. Hence in this particular instance we 
have 6 deg. 39% min. as half of 13 deg. and 19 min. The 
(sine 0.1159) XK 2 X 3.125 0.7244, or the chordal distance 
between the center of the index pin and the center of the 
ninth hole referred to. 

The diameter of the teat on the index pin being 0.250 in. 
its radius is half of this or 0.125 in.; thus the radius of the 
pug A is 0.7244—0.125 in. or 0.5994 in., while its diameter 
would be twice this measurement or 1.1988. The other diam- 
eter on the plug should fit the index hole and be concentric 
With the large ends. 

One may dispense with the double sized plug by sub- 
Stiiuting a working pin which will pass through the spacing 
hole, and utilize a vernier caliper or a micrometer across the 
teats of the index pins and the working pin, as shown in 
Fig. 2. The chordal distance plus 0.25 in. (the diameter of 
the spacing hole or index pin) would be the correct mi- 
crometer setting, and in the example given would be 0.7244 
in. + 0.250 in. or 0.9744 in. When one has much angular in- 
dexing to perform, a table of chords from 0 to 15 deg., ad- 
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DISCUSSION OF PREVIOUS QUESTION 








vancing by minutes, and suitable for the radius of the index 
holes in the plate utilized, will be found convenient. 
Cc. L. GOODRICH. 
Hartford, Conn. 


Pressures on the Teeth of Worm 
Gearing 


My attention has been directed to the article of F. P. 
Brown in Vol. 38, page 891. A statement on page 892, line 
13, derived from Fig. 1, A, reads: “With a spiral angle of 45 
deg. the end thrust of the worm gear is greater than the 
end thrust of the worm when the worm is driving.” The 
author contends that the difference is due to friction (see 
page 981, line 6). Subsequently the case is considered as a 
problem in dynamics. However, as the end-thrust bearings 
are stationary the case must be considered as a problem in 
statics, thus nullifying the influence of friction on the end 
thrust in both shafts. 

The following example may illustrate this: Consider the 
surface of one worm-gear tooth as a large plane of 45-deg. 
inclination. The worm tooth may be represented by a motor 
car with its rear wheels locked, sliding down the .inclined 
plane-tooth surface. The weight of the car will become mani- 
fest as a deflection of the tires, according to the law of ac- 
tion and reaction. This deflection of the tires will, obviously, 
be the same whether the inclined surface is lubricated or not; 
hence the friction has neither influence upon the action of the 
car weight, nor upon the reaction supplied by the inclined 
plane. 

This example is based on the assumption, as made by Mr. 
Brown, that contact (that is, tooth pressure also) takes place 
in the plane of symmetry only, as would be the case if the 
worm gear were represented by a layer of metal. If, however, 
the worm gear has a practical width, the object then ap- 
proaches gradually the case of bolt and nut, where the end 
thrust in any real or imaginary worm gear-nut axis dimin- 
ishes to a couple, with the worm-bolt axis as fulcrum. 

From this we see that for worm gears with practical tooth 
contact the end thrust of the worm axis will be larger than 
the end thrust of the worm-gear axis. From Mr. Brown's 
point of view it can be understood that all the results had to 
come out unfavorably for worm gears having an included 
tooth angle larger than 29 deg. If, however, we consider that 
contact also takes place outside the plane of symmetry we 
find that worm gears with an included tooth angle larger than 
30 deg. give better tooth contact. This statement T base on 
a paper read on Feb. 12, 1913, before the I. A. E. by F. W. 
Lanchester. 

A set of worm gears with an included tooth angle of 60 
deg. will, therefore, probably be better than a set of worm 
gears with an included angle of 29 deg., in spite of the fact 
that the separating force in the former case will be larger 
than in the latter, as stated by Mr. Brown. 

OTTO M. BURKHARDT. 

Buffalo, N. Y. 
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Cutting Rates in Wage Payments 


Referring to the article in Vol. 38, page 934, “The Wage- 
Payment Problem,” to which you draw attention and of which 
you invite discussion, the statements concerning fair play 
and coéperation with the workmen are of vital importance. 
No system of wage payment will be successful unless it em- 
bodies fair play and secures the coéperation not only of the 
workmen but of the management. The points concerning 
improper rate setting were covered on page 621, and need not 
be again considered, but the discussion may be confined to 
properly set rates for operations upon which the workmen 
afterward become more proficient. 

The article suggests a method of cutting rates as soon as 
a greater efficiency is demonstrated than was attained at the 
time the rates were set. This is nothing more than the old 
method of rate cutting very poorly disguised and would cer- 
tainly be so regarded by the workmen. It seems strange that 
so much attention should be paid to wages and so little to 
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remarked to the superintendent, “I’m awfully 
sorry that contract is completed.” To which the 
reply was made, “So am I. We made a mighty good profit on 
that work.” This man was broad gage enough to look at the 
ultimate profits, not at the wages alone, and his shop is full of 


that other element of cost, the burden or overhead expense. machinist 
This item varies through a wide range and is frequently much 
more than the wages, but is here considered as equal to the 
wage rate. 
For the purpose of discussion consider the Halsey 
premium system, and a properly set rate. Your article states: the spirit of fair play. 
“Due to greater familiarity and to improvements too small In this same shop another machinist brought a schedule 
to notice, tasks which stand undisturbed for long periods be- back to the rate setter because he considered it too easy, ani 
very easy of accomplishment where once they were said he could “kill it.”. Here we see fair play working both 
difficult. Consequently when such jobs are in the majority or ways. Too many consider only their own side of what they call 
are common, the workmen become accustomed to a certain fair play. There is absolutely no danger in properly set rates, 
amount of easy money, and it becomes difficult to introduce but there is great danger in improperly set rates. However 
new tasks which are properly set. this danger disappears if the spirit of fair play is thoroughly 
When rates are properly set the condition given never oc- established and the rates are in charge of men who thor- 
curs. For the sake of discussion, however, consider that such oughly understand their business. 
a condition does exist, due to this increased familiarity and Cc. 
to improvements too small to notice. Assume that the im- 
provement has been made by the workmen, not by the man- 
agement, therefore the workmen are entitled to the increased New York, N. Y. 
Even then it is the management that receives the 2 


also 


come 


J. MORRISON, 
Chief Engineer, 
Froggatt, Morrison & Co., Ine. 


earnings. 
“easy money.” 

Consider: Wage rate, $0.40 per hr.; 
hr.; standard time, 2 hr. 

At first the work will probably require 2 hr. and we have: 


burden rate, $0.40 per 


Cape A Rates Pie 2 FE 


Suggestion for a Wire-Gage System 





Consider that due to increased skill the time consumed is 
reduced to 1 hr.: 


SS a oe SS rerrerr eee ere ee ee ee cl $0.40 
eereem, F MF. G BOG. ove sewer cewssescaccceoens 0.40 
Ue ON OP GR ccc cee Keene erneseonnceeeae 0.20 

$1.00 


I en iad aa a gan EROS oa eed ce ee oe aes 
Pieces produced per 8-hr. day—s 





Workman’s earnings per day........-+-sseeeececee $4.80 
Assume the incredible, that the work is actually done in 

% hr. 

Cy Rates Oh Re. BD GROG. oc cewcecccecwesessiceneennan $0.20 
Sa OS err ere Terre 0.20 
Ss et SY er rer ere e ee 0.30 

PO Tee TT Tee Tee eee eT eT CT Tre Te $0.70 


Pieces produced per 8-hr. day—16. 

Workman’s earnings per Gay.....cccccccccvcccece $8.00 
Here we have the condition of a workman increasing his 

earnings 150% due to his own skill. In the meantime what 

has happened to the employer who has not improved the ma- 

chinery or methods? 

consider the selling price as 


Disregard the material and 


$2 per piece. 
( j- 





CO So Se ee ee rrr ree te ee $8.00 
GR. eee bwad on se diane Ci cweCenevasewesees éeeeeeeaes 6.40 
Profit $1.60 

oe ee OR ee ee err ere ee ee ee ee $16.00 
| Ser on ere ee ia au oad einen Sao ae 8.00 
UE oh dA dee aes aa wer acne: be 9g em a ee GOR Bee ae een $8.00 
Se re Oe Mook oa Katee ee oe eee eee an men wa $32.00 
ee aie aig tna an abe ca dala a buses dark ek ame eon 11.20 
NR a a i a at ed la lata igen $20.80 


Increase in profit, 1200 per cent. 
TOO MUCH ATTENTION TO 


PAY-ROLL 

It looks as though the “easy money” came to the employer 
and not to the workman, as according to the hypothesis this 
gain was made through increased skill and not by means of 
improved machinery or methods. Therefore, the workman 
has actually earned his 150 per cent. increase, but the 1200 
per cent. gain to the employer is practically an unearned in- 
crement. Why should he look with envious eyes at the work- 
man’s $8 and want to take part of it away? The great trouble 
is that entirely too much attention is given to the pay-roll and 
too little to other matters of importance. 

Your article advances the argument that an attempt to 
place this $8 workman on other work where he cannot earn 
as much would cause trouble. If the spirit of fair play has 
been built up in the establishment there need be no fear of 
trouble. Under such conditions changes have been made many 
hundreds of times without a hint of friction. 

To cite a specific example: A machinist on a large planer 
through extraordinary skill had been earning $6 per day for 
a number of weeks. No other man in the shop could make 
over $4 on the task. At the conclusion of this work an en- 
tirely different job was placed on the planer and the man’s 
earnings dropped back to $3.50. As skill on the work in- 
creased earnings rose to $4 and later to $4.50, but never got 
appreciably higher. No complaint was ever heard. In fact 
the only notice ever given to the change was that one day the 


4 : In reference to Raynal Dodge's article entitled “Sugges- 

{ (A) aber, om. ©. os. ee ee ee ee ee ee ae ee et tion for a Wire-Gage System,” Vol. 338, page 1033, I wish to 

| ee ere: Ee aes ee eee 

¥ i $1.69 Mr. Dodge is rather going against modern progress in 
A ine gh MRR ae ite advocating the system of successive divisions by 2 carried 
Workman’s earnings per day..........eeeeee eens $3.20 to such an extent as he proposes. Man instinctively divides 


by 2. It must be remembered, however, that most of the gre:t 
conveniences of modern times, including the decimal system, 
are not of instinctive origin. They are, however, easily mas- 
tered by the average mind and when so mastered prove to be 
great time savers. 

If any calculations are to be made in the system proposed 
by Mr. Dodge, they will necessarily be cumbersome and con- 
fusing. It is enough of a task -now to figure up an overall 
dimension in eighths, sixteenths, thirty-seconds and sixty- 
fourths, without continuing this progression down to 1024ths 
How much simpler it is to add up a set of decimal di- 
mensions! These may also be read directly on an ordinary 
micrometer, or on a decimal scale. 

The name “line,” which Mr. Dodge proposes for his unit is 
undesirable as it may readily be confused with the line or 
“ligne” used in the past, and even now by watch and clock 
makers in Switzerland and Germany, one “ligne” being equal 
to 2.255883 mm. His gage numbers also seem superfluous, as 
simply multiplying them by 4 will give line sizes which could 
just as well be used for gage numbers. 

In sheet-brass work, of which a great deal is done in this 
part of the country, simple decimal sizes are generally used. 
The system is simple, requires no gage, except an ordinary 
micrometer, and has the advantage of being an actual (di- 
mension, capable of being added or subtracted, rather than 
being an arbitrary number whose value as a dimension must 
be calculated or looked up in a table. 

J. R. PUTMAN. 

Waterbury, Conn. 
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The Machinery Building Contract Job 


A recent issue contained an article setting forth some of 
the troubles of the special machinery builder on a contract 
basis. This article, while hitting the nail on the head, dos 
not strike hard enough, as it fails to mention the builde:'s 
subordinates, mostly draftsmen and machinists, who are iii- 
other source of worry to the builder. Among the things «<x- 
pected of the employer are healthful surroundings for tle 
employee. These conditions are difficult enough to obtain in 
a manufacturing shop and almost impossible in a contr:ct 
shop where conditions keep changing. 

To start where the trouble begins, the unlucky bidder - 
cures a contract embodying a guaranty, time limit, and a jot 
of other necessary and unnecessary hitches. He is probally 
short of help, inserts an advertisement, pays twice as much 
money for help as the other fellow, wastes two or thice 
weeks corresponding with help all over the country because 
the fellows around home know him, and finally gets started 
behind on his time. Then he offers time and a half or double 
time to work overtime, thus doubling his labor cost. When 
the job is finished he is confronted with the disposition of 
additional men. The answer is to let them go, which is 
easier said than done, as every man leaving by that route 
spreads the news warning his fellow workmen about the 
conditions at that particular plant. 

F. SISMILER. 

Central Falls, R. I. 
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Index 


The index for Vol. 38, January-June, 1913, is now 
ready. A copy can be secured for the asking. 
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The Changed Attitude on the Question 
of Accidents 


Lest anyone should he discouraged at the apparently 
slow progress being made in some quarters regarding 
legislation looking toward accident prevention and com- 
pensation, it is only necessary to look back over a period 
of five or ten years to find that much has been accom- 
plished in that time and that a general interest has taken 
the place of indifference in nearly every quarter. 

As with so many of our evolutions it is largely a mat- 
ter of education, both on the part of the employer and 
the employee. And this education seems to be progress- 
ing very satisfactorily in nearly every locality. There 
are, of course, bound to be exceptions which are either 
extremely advanced or notoriously and inexcusably behind 
the times, but as a whole, the movement seems to be 
going steadily forward in a very gratifying manner. 

This does not mean that it is time to lay aside all effort 
to further the work, as that would tend to delay progress. 
It is time, however, in many quarters to approach the 
matter from a different angle than formerly as it is no 
longer necessary in most places to argue with a club, it 
being usually sufficient at this stage of the proceedings, 
to point out the economic waste to the employers, the 
employees, and the community. This allows the work to 
be done along broader and much more satisfactory lines 
in most cases, although there will be found many in- 
stances where only the iron hand of the law will have the 
desired effect. These instances, however, are simply the 
remnants of the feudal idea in which the employer feit 
that the employee was his personal property in everything 
except In name. 
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Verein Deutscher Ingenieure 


The great German engineering society, the Verein 
Deutscher Ingenieure, entertained the American So- 
ciety of Mechanical Engineers this summer. The tour 
of the American engineers included the principal in- 
custrial cities of the German Empire. It is of interest, 
therefore, to review the growth of the greatest engineering 
organization in the world. 

The Verein Deutscher Ingenieure was founded in 1856 
by 23 young and enthusiastic engineers. The purpose 
Was to bring about “an intimate codperation of the in- 
tellectual forces of German technology for mutual stimu- 
lus and development in the interest of the entire industry 
of Germany.” In the first year of the society both dis- 
trict or local branches and the journal were made a 
part of the society’s activities. Today the society has 
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25,000 members and 48 district branches. In addition 
there are foreign branches in Austria, England, Argen- 
tina and China. 

Last’ vear the official journal had an issue of 28,000 
copies, aggregating 60,000,000 printed pages. Its cost 
was some 700,000 marks ($175,000). In addition to the 
journal the society from time to time has undertaken 
other important literary works, including pamphlets, re- 
ports and a few books. Many other fields of activity 
have been entered. The society has influenced patent 
legislation, the drafting of laws relating to steam boilers 
and their inspection, and legislation affecting industrial 
safety. 

Engineering standards have been set up and sules pre- 
scribed for tests of machines. The latter include prime 
movers and machine tools. This fact is of interest in 
the face of the decision of the National Machine Tool 
Builders’ Association to refrain from establishing a tech- 
nical section, but to leave purely mechanical matters in 
the machine-tool field to the American Society of Me- 
chanical Engineers. 

The German society has its own house on one of the 
principal streets of Berlin, containing the business offices, 
editorial department, meeting rooms and library. But 
it is too small for the increasing needs and a new building 
is already projected. The yearly income amounts to some 
1,500,000 marks ($375,000). This great society, occupy- 
ing a position of such importance, is the result of knitting 
together all German engineers. With us there has been 
division, not union. We have four great national organi- 
zations and numerous lesser ones. Is not the question 
justified: Would there not be important advantages in 
federating all of the American engineering societies into 
one, the Society of American Engineers ? 


os 
ee 


The Engineer’s Frost 


Is it not about time that engineers became more hu- 
man? There are a few thousand men in this country 
who wear the emblems of our national engineering socie- 
ties. But just because two such emblems face each other 
across the smoking compartment of a railway train, or 
across a table in a hotel, is no sign that the wearers can 
and will get acquainted. Members of many other organi- 
zations always meet each other on a plane of good fellow- 
ship, wherever they may be, but not so engineers. Per- 
haps it is unprofessional, 

If some one would put into effect a scheme which 
would promote good fellowship among engineers as they 
meet each other in traveling or in business ways, or even 
at the conventions of their own societies, he would be 
entitled to everlasting gratitude. For it must be con- 
fessed that too often the attitude of the average engineer 
is frosty. All of this is interestingly shown in a re- 
cent letter, which describes the initial meeting of a few 
engineers who hoped to form a branch of the American 
Society of Mechanical Engineers. For obvious reasons, 
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the name of the city must be suppressed, but it is in a 
section which is supposed to overrun with hearty good 
fellowship, and where it is most easy to get acquainted. 
The writer is a graduate engineer with 15 years’ success- 
ful experience. The letter reads: 


Several days ago I received a circular letter, together 
with copies of the proposed by-laws and other appurte- 
nances pertaining thereto, for the formation of a ——— 
local section of the American Society of Mechanical En- 
gzineers. Last Thursday evening I went over to the 
Commercial Club to see what was doing. Being some- 
thing of an outsider, I saw everything in a very humorous 
light. For the last few years, I have met but few engineers, 
but have met a great number of engineers’ bosses, so I 
am afraid that I went to the meeting wearing somewhat 
rose-colored spectacles. 

This is what happened: I walked in at the appointed 
hour and found about 25 persons standing around on one 
foot. There were a couple of groups of three or four in 
each group, who were talking close-corporation style, but 
the rest were merely twiddling their thumbs and looking 
miserable. I went up to the unfortunate mortal who stood 
nearest the door, and as a start to get acquainted, asked if I 
was in the right place for the meeting. The result was an 
iceberg glance and some sort of an unintelligible reply. 
Well, I sheered away from him, beginning to believe that 
he was congealed, and turning up my coat collar for pro- 
tection, tackled the next gentleman, who was only a little 
farther away from the door. The result was another freeze- 
out. I made a couple of more attempts before I got frozen 
solid myself, and then it dawned on me that the engineer in 
the seclusion of the office, doing the fine-haired figuring for 
his boss, has no opportunity to become a live wire. 

So we all stood around like a lot of unsociable ducks 
until one gentleman remarked that if we would sit down 
he would call the meeting to order. The meeting did not 
amount to much more than a lot of petty bickering, and 
wound up with the decision to take a letter vote and, if 
possible, have another meeting in September. 

Now there is a lot of rot printed in reputable technical 
journals about how fortunate it is that the engineer is not 
the whole thing in our industrial life. Here is my con- 
tention as to the truth of the matter. Until the engineer 
gets a few of the square corners knocked off and learns that 
there is more in business than calculating the square of the 
radius of gyration, he will have to be content to stay where 
he is and let the man with commercial and executive ability 
run the big show. The freaks may draw the people. But it 
is the man behind the ticket seller that runs the entertaining 
and educational exhibit. 
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The Height of Factory Buildings 


Aside from the question of the economy of the single- 
or multi-story building from the manufacturing point of 
view, the fire hazard and the possible loss of life, to say 
nothing of the insurance premium, make it an interest- 
ing problem. In the paper. presented before the Ameri- 
can Society of Mechanical Engineers by [ra H. Woolson 
on this subject, much interesting information is given, 
this being based on answers received from a large num- 
ber of cities of varying size, together with numerous fire 
chiefs, who, of course, judge the matter entirely from 
the fire-fighting side. 

Practically every answer favors automatic sprinklers, 
the only dissension being as to the limit of safe floor area 
in buildings of this kind. In a few instances, the sug- 
gestion was made that no limit of area was necessary if 
the buildings were so equipped, but nearly all of these 


Stories Area between 


n fire walls 
Type of building height in sq.ft. 
3rick and joist construction, not sprin- 

I ao ed inital he Wak 6 i tesa a aire nk on de 3 6,000 
Fireproof construction, not sprinklered 5 10,000 
Brick and joist construction, sprin- 

ee ee ey eee ee ° 5 13,000 
Fireproof construction, sprinklered..... 7 20,000 


ALLOWABLE HEIGHTS AND AREAS IN FACTORY 
BUILDINGS 
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suggestions came from cities having a population of ‘ess 
than 50,000 people. ; 

The table shows the general opinion among the ‘ire 
chiefs of the country best qualified to judge as to what 
should be the proper limits of height and area for ‘ac- 
tory buildings. In addition to this, the quoted extracts 
from fire chiefs’ letters are also of interest, and may well 
be considered by those contemplating the erection of {ac- 
tory buildings of any kind. 

These values might be increased somewhat under the 
influence of especially favorable local conditions, as )re- 
viously explained, but it is submitted that as they repre- 
sent the average deliberate judgment of such a large body 
of men, so well qualified to estimate the hazard which the 
values involve, they should be given careful consideration, 
and should be increased only with the utmost caution. 


ExtTracts FROM Fire Curers’ LeETrers 


In my opinion, from a fire-fighting standpoint, no building 
should be built over eight stories. 


It is almost impossible for a public fire department to fight 
a fire from the outside above 75 ft. 


Every 66x66 ft. should have a brick wall through the 
length of the building with underwriters’ doors: same to be 
double. <As for width, in no case over 66 ft. wide; with solid 
wall, this to reach above the roof at least 6 ft. 


A building eight or ten stories high, out in the open where 
it can be attacked from all sides, should be handled very 
readily by a modern equipped fire department. 


I almost feel that there is no such thing as fireproof con- 
struction from my own experience. I know that ié is possible 
to store enough material in any building to burn it. I am 
very much in favor of dividing rooms in factories with fire- 
resisting walls, provided with automatic fire doors. 

While fireproof construction is the best, the contents 
placed therein provide the hazard to life and property. 
Buildings should not be constructed to a greater height (than 
can be reached by fire department ladders; 85 ft. to upper 
windows. 

It is my opinion that all buildings for manufacturing and 
warehouses should be sprinklered, and not built higher ‘han 
what the water supply will furnish and cover. 

Do not think any fire department can successfully tight 
a large fire over six stories high, and ten stories allowed only 
when there are two sources of water supply with good pres: 
sure. 

Area of sprinklered and unsprinklered buildings shoul: be 
about the same, on account of increase in height allowed for 
fireproof buildings. 

Joisted brick construction should not be allowed without 
sprinklers. 

I think a good sprinkler system is one of the best fire 
preventions that has been invented, and if kept up prop. rly, 
it is pretty hard for fires to get away. 


If I had my way I would not allow any manufacturing 


plant to do business until it were properly sprinklered It 
does things when they should be done. 
My experience with the 28 factories in this city has een 


that the sprinkler systems are out of order much of the [ime 
not looked after properly. 

Stairs should be of steel without any wood sides; if there 
is any wood in the construction then there should be sp ink- 
lers. There should be sprinklers in all elevators even if ‘hey 
are inclosed, for an elevator is a bad air shaft. Brick fac- 
tories cut up with wooden partitions are generally hard fires 
to fight. 

I do not approve of small rooms in factories; they 
it very hard for a fireman to fight his way through s 
trying to find a fire when a building of this kind is partit 
off so much. 

In considering the limiting of height and area of a build- 
ing, the question of accessibility should play an important 
part. 
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Dry and Wet Grinders Equipped 
Ball-Bearings ° 


‘he illustrations represent a line of dry and wet ball- 
bearing grinders recently developed by the Springfield 
Manufacturing Co., Bridgeport, Conn. 

In Fig. 1 a dry grinder is shown in which ball-bearings 
are used. The outer bearing case or box is made with 
two felt packing rings on each side of the bearing. In 
addition, the end shells are made to fit closely to the 
shaft in order to preclude dirt or dust reaching the bear- 
ings proper. This machine carries wheels up to 16x2 
in., and is also made in a large size to accommodate 




















Fig. 2. BALL-BEARING 
Wet Toot GrinDER 


Fig. 1. BALL-BEARING 
Dry GRriINnDER 


Wheels up to 24x4 in. It may also be equipped with 
wheel hoods, which are furnished with or without exhaust 
connections, 

“he wet tool grinder shown in Fig. 2 is equipped with 
bal! bearings of the annular type and is so constructed 
thai a worn or damaged wheel can be readily removed 
an’ replaced by simply removing the hood and loosen- 
ing the nut on the end of the spindle, thus avoiding the 
necessity of dismantling the bearings or removing the 
spidle or other parts. 

s will be noted the water apron is made exceptionally 
larve in proportion to the size of the machine, and this, 
With the convex surface of the tool rest, aims to reduce 
to 4 minimum the amount of spray that can escape. 

The water supply is regulated by means of a raising 
and lowering reservoir which is operated by the large 
handwheel shown. The reservoir extends through the 
Tear of the machine, from where it is easily filled. The 
door at the front can be removed to permit withdrawing 
the reservoir. The wheel in this machine is 20x21 in., 
and may be driven from motor or line shaft. 
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Impact Ball Tester for Hardness 


This tester for determining the hardness of steels and 
other metals is of handy design, and the engraving shows 
its simplicity of construction. 

The piece to be tested is placed on a solid block of 
iron or concrete, as illustrated. The 
drop weight C is raised until it rests 
directly under the spirit level A by 
which the instrument is centered. The 
weight which encircles the tube B is 
then allowed to drop when it strikes 
the weight receiver ). The blow is 
thus transferred to a hardened-steel 
ball, shown at F, and held in the re- 
tainer #. By the diameter of the in- 
dentation made by this hardened steel 
ball on the test piece the hardness is 
determined. The diameter of the in- 
dentation is measured by a_ trans- 








parent celluloid scale properly gradu- 
ated for varying diameters. 

This testing instrument has a total 
length of 36 in., weighs but 61% Ib. 
and is nickel-plated. It will be noted 
that ithe design combines some of the 
features of the well known Brinell 
and Shore instruments developed for 








similar purposes. 

The portability of this instrument 
makes it available for immediate 
testing purposes anywhere about the 
It is a recent product of the 
Pittsburgh, Penn. 














TIARDNESS 
TESTER 
shop. 

Brass Co.. 


McKenna Bros. 
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Universal Spring Coiler 


This machine takes the wire from the coil, feeding, 
coiling and cutting it automatically, with an output 
according to the class of springs and size of wire, of 
from 50 to 150 springs per min. .The machine coils and 
cuts right- and left-hand springs, two-diameter springs. 
coned springs with any degree of taper, barrel springs 
with any desired crowning, and will also taper one end 
or both ends of the spring. It also coils and cuts single 
rings, or portions of rings, in any desired manner. 

Tn the size shown it has a wire range from No. 32 to No. 
16 wire, with a feed from zero to 36 in. It coils springs 
from \% to 1 in. inside diameter. A change from one 
spring form to another is made in from 10 to 20 min. 
The end coil or coils may be laid flat, and any desired 
pitch can be given to the spring. The springs are 
dropped finished, as far as their form is concerned, ex- 
cept in such cases where the ends are ground. 

The wire enters the machine through the guides A as 
shown in Fig. 2, passing between the adjustable feed 
rolls B, by means of which it is fed forward through 
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under the guide J) and over the arbor £, 
into a 


the guides ( 
The wire, striking the coiling point F, 
curve corresponding to the spring which it is desired to 
make. The relation of the coiling point / and the arbor 
fi is adjustable, this relation determining the diameter 

The complete spring 1s cut off by the 


is forced 


of the coil form. 
knife G. Variations in diameter or pitch are made by 
means of cams on the shaft Z7, Fig. 1, these cams being 
made in two parts, adjustable relatively to each other, 
and also adjustable as a whole on the cam hubs to which 
they are clamped. 

Variations in the length of wire are effected by ad- 
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justing the position of the crank piece, which is con- 
nected to a sliding member by means of which the feed 
rolls are driven. This machine is a recent design of 
Sleeper & Hartley, Worcester, Mass. 
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Bolt Pointer Head 


The engraving shows a device for rounding and poini- 
ing bolts or rods, and recently developed by the Victor 
Tool Co., Waynesboro, Penn. It may be applied to any 
machine for cutting bolts or to any engine lathe. Tlic 
head is provided with two high-speed forming cutters 
414 in. long, and ground on the end. The cutters can 
be used up to a length of 1 in., and can be reground 
without changing the form of the tool. 
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Bott Pornter ITrAp 

One set of cutters can be used to point and round 
many different sizes of bolts, as the head is so arranged 
that both cutters can be adjusted at the same time. The 
head is also provided with hardened steel bushings for 
guiding and supporting the bolt or rod to be pointed. 


Monopulley Lathe 


The engravings show front and rear views of an engine 
lathe built by Officine Dubosc, Turin, Italy. This lathe 
is provided with a change-gear box, but independen' 
change gears can also be used, so that its scope for 
threading is limited only by the change gear equipment. 
Fourteen spindle speeds are obtainable by means © 


gearing. 
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Fie. 1. Front AND REAR VIEW 
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Quick-Return Hacksaw 


The stroke of the hacksaw shown can be adjusted 


from zero to 11 in. and can also be adjusted so as to 


use either end of the blade. The saw frame is raised 
by hand and held in place by means of a catch. After 
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Quick-Return Hacksaw 


the work is measured the catch is released and the saw 
descends by means of gravity feed. 

The machine is provided with a swivel vise and is 
geared 3 to 1. It makes 50 strokes a minute and has a 
capacity of beams up to 8x10 in. It is a recent product 
of W. D. Pratt, Canton, Ohio. 
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Squirrel-Cage Induction Motor 


The induction motor shown represents a line recently 
designed by the Westinghouse Electric & Manufacturing 
Co., East Pittsburgh, Penn. 

In order to impart increased mechanical strength and 
obtain a uniform structure extensive use of pressed steel 
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INDUCTION Moror 


is made. A motor of a given weight can thus be made 
of more active material than motors of corresponding 
capacity in cast-iron frames. In these motors rolled steel 
forms the frames of the sizes above 20 h.p., the end 
plates of the smaller sizes, and the feet and slide rails 
of all sizes. 

The rotor bars are insulated with a special cement 
Which is moisture-resisting and capable of withstanding 
a high degree of heat and mechanical stress. In motors 
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above 15 h.p., the bars are connected electrically and 
mechanically by casting the short-circuiting rings around 
their ends. These motors are procurable in all commer- 
cial sizes from 1 to 200 horsepower. 


Two Heavy-Pattern Sheet-Metal 
Machines 


In Fig. 1 is shown a power press of the open-back 
inclinable type, capable of exerting a pressure of 60 tons. 
The inclining device consists of a rack and pinion with 
worm and wormwheel for multiplying the power applied. 
One man can easily adjust the press to the inclined or 
straight position. ‘The clutch pin is mounted in a steel 
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Fie. 1. INcCLINABLE OpEeN-BAck Press 


collar forged solid on the shaft and has a safety latch 
which automatically locks the pin and makes it impos- 
sible to trip the press with the treadle when the shaft is 
turned down for the purpose of setting dies. 

The slide is provided with a knock-out bar which is 
operated by two adjustable plates mounted on front of a 
housing on each side of the slide. These plates can be 
tightened to suit the work in hand and adjusted to slip 
under overload, which would cause some part to break if 
the adjustment were positive. The brake band is‘ adjusted 
under the tension of a spring which automatically com- 
pensates for wear and for the expansion due to heat 
when running the press continuously. The crankshaft 
bearings in frame and the flywheel are bronze bushed. 
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This press has a bed area of 27 in. right to left by 
18 in. front to back. The distance back from center of 
slide is 914 in. The distance from the bed to the slide 
with the stroke and adjustment up is 11 in. The stand- 
ard stroke of the slide is 2 in., and the machine weighs 
4400 Ib. 

The second illustration shows a plain power shear with 
blades 31 in. long and a capacity for cutting 18-gage 
steel full length. This machine has extra deep sections 
in the bed and gate and is designed for accurate work. It 
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Fie. 2. PLatn Power SHEAR 

has the same style of clutch as described for the press. 
The gate has a powerful spring hold-down, and the ma- 
chine is furnished with a complete set of front, rear and 
side gages. The weight complete is 1250 lb. Both 
machines are built by the Cleveland Machine & Manufac- 
turing Co., Cleveland, Ohio. 
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Double-Crank Toggle Drawing Press 


The type of press shown is called a double-crank tog- 
gle drawing press and was recently designed and built 
by the E. W. Bliss Co., Brooklyn, N. Y. This type of 
press is particularly adapted for drawing and forming 
from the heavy gages, of sheet-metal articles of large 
area and considerable depth, such as automobile radia- 
tors, fenders, stove tops and a similar class of work. 
The particular press illustrated is one of a series which 
the Bliss company has recently built and, while not 
the largest of the series, it will be seen from the illus- 
tration that the machine is of very large proportions, 
having a height of 19 ft., occupying a floor space of 235 
in. right and left by 104 in. front and back and weigh- 
ing 120,000 Ib. 

The construction is of the tie-rod type, in which the 
bed, uprights and crown piece are tied together by four 
large vertical steel tie-rods, which are shrunk in place 
and which take the entire working strain, relieving all 
cast-iron parts from any tension. The design of the 
machine is such that power is transferred from the main 
driving gears to the outside slide or blankholder through 
a series of toggles and a dwell of 110 deg. is obtained. 
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In order to maintain in wide presses such as the one il- 
lustrated, this construction and at the same time avoi:! 
any torsional strain, it will be noted that power is trans- 
ferred to the outside slide or blankholder from both ends 
of press. This construction is also followed out in con- 
nection with the crankshaft which operates the inner 
slide, in that the crankshaft is twin driven, a driving 
gear being on each end of the shaft. 
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DousLe-Crank ToGGLe Drawine Press 


Control of the machine is by a hand-actuated friction 
clutch of the double-grip type, through which means the 
operator at all times has under control the moving parts. 
Both the flywheel and tight pulley are arranged with 
safety couplings, as a precaution against possible acci- 
dents or damage to the machine through dies being in- 
correctly set or any article being placed where it woul: 
interfere with the proper operation of tl:e machine. The 
machine is double geared, 42:1; the entire train of gears 
are steel castings machine cut from the solid. The loose 
pulley and all back-shaft bearings are bronze bushe:! 
and the bushings have babbitt with graphite cast in them 
to aid lubrication. Adjustment of the outside slide o° 
blankholder is by four screws, shown in the illustration 
Adjustment of inner slide is by adjusting screws whi: 
operate in unison, in order to keep in correct alignme! 
the faces of the slide and bed. 

oe 
°e 

Exports of machinery from the United States had an eno 
mous growth in the decade ending with 1912. In the ye: 
1902, the total value of machinery exported from the Unit: 
States to foreign countries was $64,826,000. In 1912, the m: 
chinery exports had increased to $176,700,000. Our large: 
customers for machinery are Europe and North Americ 
Sixty-five million dollars worth of machinery was sent 1 
Europe in 1912, almost double the amount exported to Euro} 
in 1902. To North American countries outside the Unite 
States, $61,000,060 worth of machinery was'sent. South Amer- 
ica purchased $27,000,000 worth of machinery. The machin 
which bulk most largely in the export trade are agricultur:! 
implements, of which $36,000,000 worth were sent abroad i: 
1912, and automobiles, of which we exported $25,500,000 worth. 
Other important items in our foreign-machinery trade ar: 
engines, $19,000,000; metal-working machinery, $12,000,000 
typewriters, $11,000,0000, and sewing machines, $10,000,000. 
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The Educational Side of Engineering 
Drawing* 


BY T. E. FRENCH 


This title suggested itself from the wide diversity in the 
present methods of teaching drawing, and the rather gen- 
eral feeling of unrest indicated partially by the abnormal 
number of textbooks on drawing, and particularly on descrip- 
tive geometry that have been appearing recently. A promi- 
nent publisher told me last year that he was thinking of get- 
ting up a printed form for the rejection of descriptive geom- 
etries. The prevailing tone of defense or of explanation in 
the introductions of these books echoes in a way the lack of 
satisfaction in some of the schools and a desire to do some- 
thing for a change. 

To say that drawing is a fundamental subject in a tech- 
nical school seems so trite as to be needless. It is, of course, 
recognized as a subject necessary for the student as prelim- 
inary to all his engineering work. The analogy between 
drawing and language is often referred to. I prefer to go 
further in saying that drawing as a mode of thought expres- 
sion is a real and complete written language, with its orthog- 
raphy, its grammar and its style, its idioms and abbrevia- 
tions; and that in teaching it we are not only preparing the 
student in a subject needed in his course, but from the very 
nature of it, have in our hands an exceptional cultural sub- 
ject for strengthening the power and habit of exact think- 
ing, that most difficult of all habits to fix, and for training the 
constructive imagination, the perceptive ability which enables 
one to think in three dimensions, to visualize quickly and 
accurately, to build up a clear mental image. 

This ability with the power of recording 
impression and expressing it to others is a requirement ab- 
solutely necessary for the young designer, and its study will 


develop a part of his mind which has previously had prac- 
is “the power and 


the visualized 


tically no exercise. As one has said, it 
habit of observing accurately that marks one of the funda- 
mental differences between the incapable man and the man of 
In this connection I regard memory drawing as a 
As to the need of drawing let me quote 
President Eliot, of 


power.” 
valuable exercise. 
from an address of a few years ago by 
Harvard. 

T have 
university, and I find but one—t 
of drawing veut aes Se of immediate 
I think it might help in some cases, : 

The power to draw is greatly needed in all the courses, 
and absolutely indispensable in some of them. A very saree 
proportion of studies now train the memory; a very aaane 
proportion train the power to see straight and do straight, 
which is the basis of -ndustrial skill. 

As to the value of drawing, to quote again, this time from 
Dean Shaler: 

The value of drawing in all departments of science, not 
only as a language, but as a discipline of the mind, can 
hardly be overestimated. Many students entering Harvard 
University can think in one dimension, some few in two di- 
mensions, but those who can think in three dimensions are 


exceedingly rare. 

With this conception of the subject, that it is at once the 
foundation upon which all designing is based, and preéminent 
in its value for mental discipline and training in space intui- 
tion, engineering drawing becomes, with the possible excep- 
tion of mathematics, the most important single branch of 
study in a technical school. 

The emphasis of this discussion is directed in calling at- 
tention to the danger that the course in engineering drawing 
may be regarded as only for the purpose of teaching how to 
draw. That some school authorities do not regard its higher 
value and possibilities but think that drawing means only 
learning to hold a T-square and make lines with a ruling 
pen, is indicated by the subordinate position often given to 
the department, in placing it in the care of inexperienced and 
low-salaried instructors, or often carrying it as an annex to 
another department. 

Many remember the old courses in drawing, when there 
were fewer books, and Warren was the standard. They were 
g00d old books, full of theory. The student of those days 
could project anything anywhere, but he could not make much 
of a working drawing. Afterward Faunce’s well known book 
came in. The plates of this little old classic are not worn 
out yet, and although it has been obsolete for 20 years the 
book is still being sold on its record. 

You will recall the amount of time spent on revolutions, 
and “shades and shadows,” and the laborious tinting of cylin- 
ders and spheres and niches, a relic that persisted in the 
Schools long after the necessity for it had passed. The 
Schools, we all realize, are often somewhat behind current en- 


; « > > “<a re , the 
recently examined all the courses offered by 
heology—in which a knowledge 
value and even there 





_ *Presented before the convention of the Society for the 
Promotion of Engineering Education, 
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gineering practice. But in drawing they kept persistently 
behind. After blueprinting came in they continued the tint- 
ing and pricking and making fine-line tracings. 

You remember the transition from the first to the third 
angle, and the fierceness of the wars that were waged in the 
drafting rooms, and back and forth in the “American Ma- 
chinist.” It was mainly the school-trained men vainly de- 
fending the system they had learned, against the opinions and 
experience of the self-made shop men. The late Prof. S. W. 
Robinson was one of the earliest advocates of the third angle, 
but the first angle was still taught in his university, as well 
as in many others, for years longer than it should have been. 


Diversity of Teaching Methods 

In those old days there was, however, something of a 
recognized standard orthodox method of teaching drawing, 
encumbered as it was by the French adaptations and archaic 
methods. In the reaction against what is seen now to have 
been an excessive amount of theory, and with the attempt if 
not to govern at least to follow commercial practice, there 
has been so much variance of opinion that I believe it can 
be said that there is at the present time a greater diversity 
of method in the teaching of drawing than in any other 
branch in a technical school. 

It is in the present-day demand for the practical that 
there lies some of the danger of losing sight of the educa- 
tional value of a subject that has in it the greatest combina- 
tion of possibilities for the correlation of theory and practice. 
In trying to show in the quickest possible time how to make 
a working drawing, and how to place dimensions and letter a 
title, we are apt to miss the opportunity of training in the 
student the power of space conception, and clear thinking. 

The giving of a series of plates to be copied by the stu- 
dent, does little more than to show certain standards of exe- 
cution. 

Disregarding these and the interminable geometrical 
courses, the methods now in use, with all their variations, 
may be divided into two general classes: Those which begin 
with the theory of the point, line and plane and progress to 
the solid ,and those which begin with the solid and afterward 
take up the analysis of lines and surfaces. 

All of the older books on drawing, from Binns to Faunce, 
began with the projection and revolution of the point, and 
a few of the later books still adhere to this method. - The 
schools falling under this class, however, generally begin im- 
mediately with a textbook on descriptive geometry. 

This synthetic method, as it might be called, seems logical, 
but experience has shown that the student has much difficulty 
in understanding it clearly. He starts in with a hazy idea 
of what it is all about, and often never comes to a clear 
realization of its purpose. The subject depends wholly on 
clearness of perception, and its value is entirely lost if the 
mental picture is confused. It is this failure in comprehen- 
sion on the part of the student that gives descriptive geometry 
its traditionally bad reputation. And when, after all this 
elaborate theory he finds, as he believes, that it was only 
intended as preparation for the drawing of some simple ob- 
jects, and developments, similar to those he may have made 
in the high school, it is little wonder that he loses his respect 
for it. 

Orthographic Projection 

The second method takes up the explanation and practice 
of orthographic projection by using the solid or practical 
mechanical drawing, and afterward descriptive geometry, as 
the term is generally understood. This not only has the sup- 
port of abundant proof in experience, but can be defended 
psychologically as well. 

As variations, some begin both subjects at once, as at 
Annapolis; some avoid the use of the term descriptive geom- 
etry altogether; some have a beginning term consisting en- 
tirely of free-hand work. Dean Anthony has done more than 
anyone else to show that projection drawing could be taught 
more easily by beginning with the solid. Without question 
the student gets his space intuition more clearly by handling 
concrete forms than by at once attempting to imagine lines 
and points revolving in space. 

This beginning course should include both orthographic 
projection and the various pictorial projections, and the ob- 
jects chosen should be real machine or structural parts so far 
as practicable. It may go well into intersections and de- 
velopments, including triangulation. These problems given 
as drawing are worked readily and with interest. The same 
figures when given as special cases of descriptive geometry 
problems are found to be very hard. 

While it is really descriptive geometry, I prefer to call 
all this “engineering drawing” rather than “mechanical draw- 
ing.” The term mechanical drawing is an unfortunate mis- 
nomer, which may mean either drawing with mathematical 
instruments or the drawing of mechanical things. Engineer- 
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ing drawing covers the whole field of technical drawing; and 
the important part of it could be taught with only a pencil 
and a pad of coérdinate paper. 

It may not be out of place to offer a few suggestions that 
have to do with teaching drawing. In the first place there 
should be an explanation of the purpose of the subject, cal- 
culated to arouse interest and enthusiasm. The good teacher 
will follow this later with descriptions of shop methods as 
they apply and of drafting-room methods and organization 
and management. 

There should be 
of the drawing instruments, and on 
tion of the finished drawings. It is a graphic language and 
the beginner must have skill in its recording. While not the 
largest proportion of graduates start as draftsmen yet they 
must know good work from real experience with it. It should 
be explained that the execution, the making of drawings, with 
whatever labor, neatness and care, is not the whole purpose 
but rather incidental. The student will soon find that a good 
drawing can be made just as quickly as a poor one. 

After accuracy, speed, time limits carefully estimated and 
set, so that it is considered derogatory rather than meritorious 
to be putting in extra time in the drawing room. Instead of 
the old extensive course in geometrical drawing there shovld 


good form in the handling 
high standard of execu- 


insistence on 


be no geometrical figures except such as a draftsman uses. 
I would trace most of the plates on cloth instead of inking 


pencil @rawing and tracing. The common 


and require both 
that careless penciling can be corrected in 


beginners’ fallacy 
inking is thus destroyed. 


Developing Visualizing Ability 


The time spent on the blackboard recitation, say one hour 
per week, is a good investment. It is in these recitations that 
the first exercise in writing the language and reading the 
language may be had. It has been our practice to begin at 
ence in working up the visualizing ability by such methods, 
the instructor making the pictorial view of an object by 
building it up or cutting it up, the students working up the 
three views. This is followed by incomplete views, drawing 
from description. 

Comparatively early in the course, isometric and oblique, 
with particular emphasis on the latter should be taken up, 
first for their own sakes; but more particularly for their use 
in translating. As soon as they are handled readily the pro- 
cess above is reversed and the instructor carries through the 
series in orthographic while the students interpret or trans- 
late them by sketching in some pictorial form. 

This practice has been found to be of great value. It is 
followed up by giving commercial blueprints from which cer- 
tain parts may be assigned to be read. Details may be picked 
out from assembly drawings and illustrated. Difficult and 
puzzling shapes can by this time be deciphered; and during all 
these reading exercises the value of a ready ability to sketch 
Pictorially is being unconsciously but indelibly impressed. Let- 
tering ought to be taken up at the first of the course—free- 
hand single-stroke lettering is meant—and continued in short, 
intensive practice periods through the term. 

Getting back to orthographic projection, models 
introduced and dimensioned sketches made. I believe in the 
judicious use of models. They aid in visualizing not only 
shape but size. The first practical experience of nearly all 
young draftsmen is the same. After making the half-size or 
quarter-size drawing of a piece they are surprised at first 
sight of the casting in seeing how big it is. 

The student should be able to look at the drawing and see 
the object. He should also be able to look at the object and 
see the drawing, that is, to decide quickly what views would 
best represent it. There should be much sketching and work- 
ing drawing. In these he gets the application of all the prin- 
ciples. He now begins to appreciate “style” in the language, 
not in the execution, but in the composition. 

In developments and intersections, which have been pre- 
ceded by auxiliary projections and the true length of a line, 
the classification of surfaces can be referred to with profit, 
and as has already been mentioned this work may be carried 
on into problems such as are often given as “special cases” 
toward the end of the descriptive course. 

With a preparation such as this, and the consequent power 
of reading description from lines, descriptive geometry, if in- 
troduced, now becomes real and fascinating. It will be ap- 
preciated for its own beauty and for its aid in solving prob- 
lems whose difficulty is now recognized and whose applica- 
tions are understood. 

In conclusion let me contend for a better recognition of 
the general department of engineering drawing, including 
descriptive geometry. Let it be preferably a separate de- 
partment manned by a corps of efficient, experienced, well 
paid instructors. I believe in the rule that all drawing in- 
structors must have had practical experience on the board, 





may be 
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not only for the viewpoint but for the effect on the student, 
and it requires more than the $600 or $800 minimum to find 
men with the teacher’s instinct and bring them from com- 
mercial work. 

One of the leading mathematicians of the country has said 
that descriptive geometry was the hardest known mathe- 
matical subject to teach well. The reason is, of course, un- 
derstood as being on account of the wide variation in imag- 
inative ability among students of the same mental capacity 
Some have strong powers of visualization, some are almos, 
destitute of mental imagery, as you remember Galton found 
his men of science to be. I have sometimes said that it takes 
five years to make a descriptive-geometry teacher. 

Let us have drawing taught well and understandingly fo: 
its own sake, for the sake of the subjects following and fo: 
the students’ sake for whom, with the power it awakens, i! 
really becomes drawing in relation to life. 
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America’s First Safety Exposition 


The First International Exposition of Safety Sanita- 
tion ever held in America, will take place in New York City, 
Dec. 11 to 20, 1913, under the auspices of the American Mu- 
seum of Safety. Safety and health in every branch of Ameri- 
can industrial life, manufacturing, trade, transportation on 
land and sea, business, engineering, in all of their subdivi- 
sions will be represented at this exposition. It will be the 
first step toward making a representative exhibition of the 
progress of safety and preventive methods in America. 


and 
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John S. Langwill has been promoted to the position of su- 
perintendent of the Rockford Drilling Machine Co., Rockford, 
Til. 

G. W. Ford, one of the proprietors of the Cleveland Planer 
Works, Cleveland, Ohio, sailed for an extended European 
business trip. 

Frank H. Cathcart, formerly connected with the Trenton 
Foundry & Machine Co., Trenton, N. J., has become works 
manager of the Morris Iron & Steel Co., Frederick, Md. 

Cc. R. Burt, for several years general superintendent of the 
Barber-Colman Co., Rockford, Ill, has been appointed fac- 
tory manager of the Russell Motor Car Co., Toronto, Canada. 

George R. Wadsworth, until recently managing engineer 
of the Peerless Motor Car Co, Cleveland, Ohio, has resigned 
in order to accept an appointment as assistant to the presi- 
dent of Gray & Davis, Inc., Boston, Mass. 

Arthur M. Dean, until recently chief engineer of the Mathe- 
son Automobile Co., Wilkes-Barre, Penn., has become con- 
nected with the Palmer & Singer Manufacturing Co., Long 
Tsland City, with whom he will act in a s'milar capacity. 

Andre Citroen, originator of the Citroen system of gear- 
ing, with headquarters in Paris, France, was recently in this 
country in connection with the establishment of a plant here 
He expects to return in a few weeks to complete such nego- 
tiations. 

Frank B. Smith, who for the past two years has been act- 
ing as direct factory representative in the Chicago district 
for the Bullard Machine Tool Co., Bridgeport, Conn., will con- 
tinue in the same capacity in the Ohio territory, with head- 
quarters with the Motch & Merryweather Machinery Co 
Cleveland, Ohio. 
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All commercial explosives owe their power of doing wor! 
to the expansive force of the great volume of gas into whic! 
they are converted at the occurrence of the explosion. Th 
pressure exerted by this gas in the drill hole or other con- 
fined space in which the explosion is brought about is wha 
makes explosive substances of value in mining or other in- 
dustries, and is the primary cause of all those manifestations 
of energy that follow the firing of a charge. Common blac! 
blasting powder, on explosion, produces about 390 times it 
own volume of permanent gases; 40 per cent. dynamite pro- 
duces about 530 times its own volume of permanent gases; an 
nitroglycerin produces somewhat more than 747 times its ow’ 
volume of permanent gases. These proportions of volume of 
gases to volume of explosive are those that would be foun: 
if the gases were measured under normal conditions of tem- 
perature and pressure, but at the moment of explosion the 
gases are highly heated, and, therefore, tend to occupy 2 
much greater volume.—“Compressed Air Magazine.” 
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The Westinghouse Hardening Room 


By W. J 


S) NOPSIS—A hardening plant where the element of 


chance has been eliminated as far as possible through the 
in/roduction of scientific methods of observation and sci- 
entific instruments which enable the operator to apply his 
erperience to the greatest good, thereby producing the 
best possible results, 
3 

The expense of installing a hardening room of the type 
here described may be regarded by many as. needless. 
However, it is a paying proposition to connect practical 
experience and sound theory, putting into the hands of 
trained men tools of refinement, and thus reducing to a 
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OF STEEL 


. Kaup* 
minimum loss through breakage and poor cutting 
edges, and incidentally increasing the output. This 


means cheaper production, as the cutting tool is ° the 
basis of economic production, and failure to turn out 
tools of uniform temper means a failure to set a satis- 
factory standard for paying wages to the men operating 
This 
of dav rate where the cost of production varies 
the skill of the men. 

age of rapid production has created definite new 


them. necessarily forces us to adhere to the old 
system 
as does 

This 
demands, chief among which is a steel that will allow 
sreater cutting speeds and feeds. This, in turn, has 
created, among others, the necessity of scientifically treat- 


ing the different alloy unlike carbon 


because, 


steels ; 
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Kia. 3. Preces Usep 1X Maktne A Trme Diagram 


the carbon has to be 


determined to know the temperature at which to cool, in 


steels, where only percentage of 
alloy steels we have to deal with the chemical action of 
wol- 
iridium, cobalt 


And 


various elements such as tungsten, molybdenum, 


fram, chromium, ‘manganese, vanadium, 


ores, etc., In their various combinations. we know 
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to our sorrow that too few appreciate how very little 
change in temperature it takes to affect these combina- 
tions to make or mar success. 

In carbon steels we deal only with percentages, and 
temperature varies as do these carbon percentages. A 
high-carbon steel hardens at a lower temperature than a 
low-carbon, and to find these hardening temperatures, 
the critical temperature is determined by scientific meth- 
ods or what is known as the recalescent curve. The 
engravings show the scientific instruments and methods 
used in the hardening department of the Westinghouse 
Electric & Manufacturing Co., East Pittsburgh, Penn. 
These eliminate, so far as possible, every element of 
chance in the hardening process. 
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Fig. 1 illustrates a curve that is obtained by scientific 
methods, showing the critical temperature. It is deter- 
mined by means of the small electric furnace A, Fig. 2, 
the pyrometer couples B, and reading galvanometer (, 
Small pieces of the steel 144x14x%4 in. are clamped to 
the ends of the couples as illustrated in Fig. 3, and the 
temperature rise noted simultaneously with the reading 
on the galvanometer. These points are plotted on a 
time temperature diagram. 

Note that the curve, Fig. 1, rises gradually up to 1450 
F., when the temperature ceases to rise for a short period 
or in this case about 20 sec. This point denotes the 
recalescent point when the metal has absorbed so many 
heat units that it has to adjust them, or feeds on itself, 


























Fie. 5. Furnaces CONTROLLED BY MULTIPLE 
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as after this adjustment it continues to rise. Taking 
the sample out of the furnace and allowing it to cool 
dually, noting the time of temperature as before, 


porks the descending scale. The temperature drops 
until the decalescent point is reached, when it fails to 
throw off any heat for a short period, but after this, 


as 
~ 


djustments continue to drop. 
Between the decalescent and recalescent points lies 


the critical temperature zone, or proper temperatures for 
hardening. Curves are plotted for all grades of carbon 
steel by this method, and these zones are used in every- 
day practice for hardening temperatures, thus insuring 
tools of the highest possible efficiency and at the same 
time reducing the opportunities for spoiled work. 
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Fie. 6. Ustine A PortTaBLE PYROMETER COUPLE 
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Proper DRAWING TEMPERATURES 


Proper drawing temperatures have been determined by 
experiment according to the service required of the vari- 
ous tools. Identification marks are used on all tools so 
that trouble can easily be traced from their records. The 
method of indexing the data is by means of a card. This 
card is designed to cover the several processes of heat 
treatment, such as oil treating, openhearth steel carbon- 
izing in its various forms, all kinds of tool-steel treat- 
ment, ete. 

A careful record is kept of the different tools hardened 
and the date when put into service. These are carefully 
checked from time to time and their efficiency noted. In 
connection with this card the diagram from the record- 
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ing meter which is filed with it, is the official record of 
tempcratures. 

Fig. 4 shows three lead pots connected with the gal- 
vanometer A and the multiple switch S, by means of 
pots can be 
galvanometer, the 
These lead pots are heated 


which the temperature of any of the lead 
the thereby 
operator to check his heats. 


reeorded on enabling 
by gas, and are easily within the control of the hardener. 
They are installed under an exhaust hood so that al! 
fumes are carried away. 

In Fig. 5 the galvanometer B controls the tempera- 
tures of the furnace in’ which the carbon steel tools are 
The method of water cooling the cold junction 
These three 
the multiple switch S., by means of which the tempera- 


heated. 


is also shown. furnaces are controlled by 
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Furnace For Hicu-Spreep ‘Toors 

Fig. 9 shows an electric furnace used for high-speed 
stecl tools, such as formed cutters, milling cutters, ream- 
ers, small dies, punches, etc. This is a resistance fur- 
nace, and the temperature can be controlled absolutely 
within a few degrees. The coke furnace, the large hard- 
ening furnace and the electric furnace are connected to 
a graphic recording meter which acts as a check on the 
galvanometers attached to each of the furnaces. 

The pyrometer couples are platinum plates of the rho- 
dium type, with the cold junction water cooled, thereby 
making unnecessary any correction on the galvanometer 
readings. Figs. 10 and 11 the different 
These include water, brine, acid and oil baths, electrically 
heated. Fig. 2 also shows the various testing instru- 


show baths. 
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tures of each furnace can be recorde:| on the galvanome- 
ter. 
At ¢ 


feeding 


Fig. 6, is shown a specially constructed, self- 
coke furnace, with air Gontrol furnished by a 
blower. This is preheated, and controlled by the galvan- 
ometer #3 in connection with a multiple switch. 

All furnaces are equipped with a permanent couple 
The 


ture, however, does not indicate the temperature of the 


for furnage. temperatures only. furnace tempera- 


work. The portable pyvrometer couples, one of which is 
to be seen ‘in Fig. 6, are used for this purpose by insert- 
a small opening iy the furnace door, rest- 
the The: furnace temperature is 
often 50 deg. higher than the work temperature. This is 
the top of 
inserted 
the 


ing them in 


ing them upon work, 


especially true if the couple is inserted on 
the 
either in 


Wherever possible the couple is 
the 


furnace. 
the 
average temperature. 


back or sides of furnace to get 

Fig. 7 shows a furnace for larger work, also for case- 
hardening purposes. This is specially constructed from 
the company’s design, gas heated, and 1s supplied with 
air from a blower. This blower furnishes air for all the 
furnaces, also for air hardening as shown in Fig. 8. 
A rotating table upon which the work is placed enables 
the air to reach all parts of the tool. 


ErrerricaLty Hratrep Batus, INctuprne Water, Brine, Actp anp) OIL 
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ments used in checking up results. In addition to the 
electric furnace and galyanopsey@F for checking pyrometer 
couples, there is included a sclefoscope and large record 
ing meter. A switch enables any of the large furnaces 
to be connected with the recorder for diagram record. 
While the equipment of this hardening room might be 
considered elaborate, the results obtained mdicate tha’ 


extreme accuracy is an essential feature of heat-trea‘ing 
processes and that too much care cannot be exercise:| 1 
heat-treating steel. 


oo 
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The decline in shipbuilding during the five-year peri: be- 


tween 1904 and 1909, according to statistics compiled | th 
Census Bureau, is clearly brought out by the fact that f all 
classes of vessels of five tons and over there was a decr as 
with the exception of motor boats, which formed a smz!! part 
of the total number reported. The decline in the iro: and 
steel branch of the indusiry is no doubt due to the dec eas 
in government work done in private shipyards. ‘The in is 
in the number of small boats constructed is perhaps the most 
noteworthy fact. Motor boats of more than five tons iner:ased 
189.9 per cent. in gross tonnage from 1904 to 1909. The nun- 
ber of small power boats of less than five tons launchd PY 


private establishments in the shipbuilding industry was 8577 
in 1909, as against 1687 in 1899, an increase for the 4 
of 408.4 Practically all the boats of this tonnas' 
are fitted with internal-combustion engines. 
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The Manufacture 


By RoBERT 


SY NOPSIS—The dies shown comprise some of the sim- 
pler forms and others more complicated. The dies are 
single and double acting; various forms of ejectors are 
shown and described. The molding machine and man- 
ner in which it is operated to produce these porcelain 
parts is shown, and the process is described. 


e* 
ee 


The making of porcelain parts for electrical and simi- 
lar work is one of interest. Some of the dies and the 
method of using them are here described. The dies 
shown were made at the Mycock Machine Co., Trenton, 
NX. J., and are shown in use at the Electrical Porcelain 
& Manufacturing Co., of the same city. The dies in 
Fig. 1 are of about the simplest kind and are for making 
a porcelain pipe bowl. The female die A is fastened on 
the table of the machine, the core B and ejector being 
operated by a rod attached to the plate C. The male die 
)) is fastened to the plunger of the molding machine 
and forms the inside of the bowl. One of the finished 
bowls is shown at £. 

Fig. 2 shows the dies used for making the insulator 
block for heating irons and similar apparatus. The 
female die A is fastened on the table of the machine 
and the male die B is carried by the screw press in a 
manner similar to that described for Fig. 1. The core 
pins (' are fastened into the female die. The die Fig. 2 
is shown with the ejector blocks forced out in Fig. 3. 

After the dies have formed the piece the operator by 
means of a lever attached to a bar to which the ejector 
blocks 4 are fastened, forces out the finished molded part, 
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ot Porcelain Parts 


MAWson 


Notice should be called to the sharp corners through 
which the round cores in the ejector block pass. This is 
necessary so that the insulator block shall have a generous 
radius for the hole through which the eurrent wire 
passes to prevent abrasion of the insulation, 


DouBLE-AcTING DIEs 


The dies used for making a Norbitt “Condulet” recep- 
tacle cap are shown in Fig. 4. These are fastened in a 
manner similar to those already described, A being the 
female and B the male die. The plate C operates the 
ejector mechanism by means of the two rods D, tension 
springs tending to keep the ejector block back in the 
female die. The part after being molded is ejected by 
a double motion, the square block which carries the fin- 
ished piece being first ejected by the rods and coming to 


a stop. Further motion of the rods pushes up a round 

















Fie. 5. Dies wrrH THE Egecror BLocks Forcep Our 
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disk placed inside the square ejector block, thus forcing 
the finished part out of the die. 

Fig. 5 shows the dies with the ejector blocks forced 
out, A being the square block, which is first operated 
upon, and B the round block which forces the finished 


Porcelain 
, 


as 
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Fic. 6. Cap ror Norsirt “ConpuLetT” RECEPTACLE 
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side of the bar C. When the die B is released the spring 
pressure is also released and the bar forces out the fin- 
ished molded part from the inside of the die. The forn- 
ing core EZ is then acted upon by a spring moved by a 
lever by the operator, thus forcing out the molded part 
from the female die. 


Dies For Moupine Fuse Bases 
The dies used for molding three-wire fuse bases is 
shown in Fig. 9. The female die A is fastened to the 


machine table and the male die B is attached to the 
plunger. The piece after being molded is ejected from 
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Fic. 11. SAMPLES OF PoRCELAIN PARTS 
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Fic. %. Dies ror Pony SNAPSWITCH 
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Fia. 9. Dres ror Motptinc THREE-Wtre Fuse BASES 


molded part from the die. Fig. 6 shows complete the 
part made in the dies Figs. 4 and 5. 

A set of dies used for making a pony snapswitch is 
shown, Fig. 7. The dies are fastened and operated in a 
manner similar to those already described, A being the 
female and B the male die. One of the finished parts is 
shown at (. Fig. 8 shows the dies used for making a 
corrugated top for a sign receptacle. The female die is 
shown at A and the male die at B. 

The method used for ejecting the finished piece is 
rather novel and different from that described for the 
previous dies. When the male die fits into the lower die 
for the molding operation, the bar C sets down on the 
plug D compressing a spring which sets against the under 





Fig. 10. Dres ror A THREE-WrrRE BRANCH CUTOUT 


the female die by the plate C, which is raised by rods 
controlled by the machine operator. The eight } iN 
attached to the die fulfill the functions of cores ind 
guide pins for the ejector plate. 

Fig. 10 shows the dies used for making a three-\ire 
branch cutout. This is a more complicated piece tua! 
that shown in Fig. 9, but the operations of mold ng, 
and ejecting from the die, are similar. Specimen of 
parts made in the dies Figs. 9 and 10 are shown in lig. 
11. The piece A is made in the dies shown in Fig. 9 
and B in the dies shown in Fig. 10. These give an ‘(ea 
of the nature of the porcelain parts made by dies. 

A Cincinnati universal miller, fitted with a vertical 
attachment, is shown in Fig. 12 profile milling one of 
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the dies. These are carefully machined to templates and 
gages and afterward hardened and tempered to with- 
stand any wear during use in the molding operation. 


THe MoupInG MACHINE 


One of the molding machines for making porcelain 
parts is shown Fig. 13. The female die A is fastened 
to the table as shown and the male die B is carried on 
the end of the screw plunger. After the clay, which is 
of the proper consistency, is filled into the lower or 
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Fig. 13. THe Motprne MACHINE 


MACHINIST 175 


female die by the operator, the screw C is caused to 
revolve by means of the lever D, the balls at the end 
producing the required momentum. This carries down 
the guide plunger to which the male die is fastened. 
The dies coming together produce the molded part. The 
male die is then returned and the molded part is ejected 
by means of a lever controlled by the machine operator. 

Fig. 14 is a closer view of the machine with the clay 
filled into the lower die ready for the impression to be 
made hy the descent of the upper or male die. A num- 
ber of the molded parts are shown on the left of the 
machine. After the parts have stood for a period— 
enough to slightly harden—they are carried to the trim- 
ming department, where all the fins are removed, after- 
ward being dipped in a glazing solution, They are then put 
into firebrick crucibles and placed in a kiln, where they 
are baked or hardened at a temperature of 1200 deg. F. 





Fie. 14. A CLoser View or THE MACHINE 


All parts are made 9/64 in. to the inch oversize, this 
being the amount which they shrink during the harden- 
ing or baking process, 


Earnings of Trade School Boys 
By E. H. Fisu 


One of the arguments for part-time education as com- 
pared with full time for the trades has been the conten- 
tion that full-time pupils could not earn their way, where- 
as half-time pupils were earning as well as learning. 
Fear has been expressed repeatedly that full-time schools 
could not attract pupils unless their parents were suffi- 
ciently well-to-do to support them for the full four years ; 
also that pupils might stay for a year or two but would 
find temptation to get out and earn small pay too great. 

A visitor to the Worcester Trade School, Worcester, 
Mass., stated as a fact a few days ago that boys could not 
be held over two years. I was able to show him that we 
have 83 boys who have been here over two years and 44 
over three years, also 25 who have done the allotted four 
years’ work in three years and a half by attending evening 
and summer school. In order to satisfy ourselves as to 
the possibility of boys earning money as a side issue we 
asked each boy to state to us what his earnings had been 
for the past year both in trade work and in nontrade work. 

Some little hesitancy appeared because of a rumor that 
we were planning to charge tuition if we found they could 
afford to pay it. We assured the boys that no such 
object was in view. We feel confident that the figures 
given represent honestly the actual earnings outside of 
school time. In fact, we have been able to verify much of 
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the data through their employers. Out of 220 boys 118 
reported earnings. Many, in fact most of the others, 
work at home or in their father’s stores or shops and get 
no direct pecuniary reward. Some of these really earn 
more than their friends who get cash and turn it over to 
their parents. On the other hand, there are many boys 
whose earnings loom up large who have no need whatever 
of the money, but work for luxuries such as better clothes, 
travel, motorcycles, ete. 

Of all the boys who have been with us less than one 
vear only nine report earnings at all. Their total is $317, 
or about $35 each, all in nontrade work, as would be ex- 
After one year there is a tendency to get work 


pected. 
Forty-three bovs who have 


at their trade in the summer. 
been been here over one year and less than two earned 
$285 at trade work and $2445 at nontrade work. Their 
average is $6.65 and $56.90, respectively, a total of 
$63.55. Between two and three years 29 of them average 
$26.17 at trade work and $87.55 at nontrade work. Be- 
tween three and four years, 37 of them made $3909 from 
nontrade work and $2282 from trade work, an average 
of $61.68 and $105.66, with a total of $167.34 apiece. 
The whole 118 boys earned $12,538 in all, averaging 
$106.24 each. This corresponds very closely to the aver- 
age earnings for all inhabitants of Massachusetts so that 
we can properly say that 118 boys’average to be self-sup- 
porting, and the rest can be if they wish. 

Of our half-time boys only three have been with us 
long enough to have a year’s earnings to report, their 
Two full-time pupils manage to earn 


average is $285. 
with their 


than this without 
work. One boy works 25 hr., two 30 hr. and one 35 hr. 
beside their school time of 40 hr. As a general proposi- 
tion this outside effort appears to work no serious hard- 
ship. Occasionally we have to interfere, as in the case 
of one boy who came to both day and evening school, 
then went to a newspaper office and tied up papers from 
We had to get him to drop the evening work. 


more serious interference 


2 to 5 a.m. 
NATURE AND Pay or Boys’ WorkK 


Sixty-eight boys have regular all-the-year-round work, 
nights or mornings or Saturdays. They average 11% hr. 
each. The rest of them get odd jobs with no regularity, 
or else get steady jobs for the summer vacations. Non- 
trade work appears to pay much better than trade work, 
the best running to 60c. per hr. for a boy who sings In 
In a few cases nontrade 
Trade work 


one of the local church choirs. 
work runs low, the poorest being 6c. per hr. 
for the younger boys goes equally low, but by the second 
year gets up to 12c. to 15c. per hr., then to 1dc., 17 Ye. 
and 0c. Conditions are im- 
proving as our boys get to be better known by employers. 

The proportion of employed boys increases decidedly as 
The school 


for successive vacations. 


they grow older, which is perfectly natural. 
is open, under state law, to all boys who indicate mechan- 
ical aptitude if they are over 14 vears old. Our average 
beginner is 15 years old, which is the age at which boys 
begin to show signs of a desire for financial independence. 
As they grow older this tendency grows. Out of 67 boys 
who have been less than one year only nine, or 13% per 
cent., earn money. Of 70 boys who have been here over 
one year, but less than two, 43, or 6114 per cent. earn 
Of 39 boys between two and three years 29, or 


money. 
Of 44 boys who have been 


74 per cent., report earnings. 
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here over three years, 37 or 84 per cent. are employed. 

The result of this canvass is, of course, gratifving *o 
us, as it indicates that boys need not forego the advantages 
of a trade education on account of the cost, since tuiticn 
is entirely free, and it also indicates to us directions in 
which boys can get work to help themselves along. Many 
of these boys are not doing nearly so well for themselves 
as they might either in money earned or in the value of 
the training to themselves. For example, a boy who is 
getting work as an usher in a cheap theater would he 
better off at a little lower wage in some market where |ie 
could gain in ability as a salesman, and a boy who gets 
work gardening is better off physically than one who ties 
up bundles in an ill-ventilated cellar. 
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Cutting Speeds 
By Burton A. Prince 


It is pretty generally conceded that there is a right 
and wrong speed for all kinds of tools on all kinds of 
materials, but how many workmen know when they 
have it? Your speed boss with his cutmeter may have 
some idea, but what does the average workman know 
about it? Ilow many men, operating millers today, are 
capable of figuring the amount of feed that the different 
combinations will give? Or how many could figure the 
change gears for cutting screw threads, or figure the 
full depth of gear teeth ? 

The fact that very few men can do this, together with 
the fact that it only needs to be figured once and for 
all, has led to somé of our machine manufacturers put- 
ting this kind of information on their machines in tabu- 
lar form. What a lot of misunderstanding and argu- 
ments would be saved if the makers of milling cutters, 
for example, would stamp on the sides of the cutter the 
proper revolutions per minute for cast iron and _ steel. 
It would be as simple as the “D + F” which they already 
put on their gear cutters. Then if the drill maker and 
the drilling machine maker would only get together and 
put some correct information on their products it wou! 
help out wonderfully. How simple it would be to pick 
up a drill and find stamped on it “600 r.p.m.,” and chen 
on the drilling machine find a table saying, “2d step, 600 
r.p.m.” It would settle the matter once and for all, as 
anybody could then get the correct speed. I believe that 
the life and efficiency of both the tool and machine wou !d 
be greatly increased if the manufacturer would only «t- 
tend to this simple detail. 

os 
oe 

When natural gas is used as fuel under a steam boi'-r 
from 40 to 60 cu.ft. per horsepower-hour will be requi! <4, 
while the same power can be-developed by the consumpt Nn 
of from 9 to 15 cubic feet in a gas engine, so the use of «is 
under steam boilers at power plants is not to be encoura:¢ ‘1, 
if, indeed, it should be permitted.—“Compressed Air Ma: %- 
zine.” 

% 

In 1909 bessemer pig iron constituted ~ per cent., basic, 
30.2 per cent., and foundry, 21.6 per cent. the total, lesv- 
ing only 8.6 per cent. for all other grades. The productio f 
spiegeleisen in 1909 amounted to 142,223 tons, and that of 
ferromanganese to 82,208 tons, a total of 224,431 tons. [lie 
production of these grades of iron was all from Pennsylvania 
and Illinois in 1909, but a few. other states produced smull 
quantities in 1904. There has been a marked increase in the 
autput,of furnaces. In 1889 the average capacity was 83 tons 
of pig fron per day; in 1899, 159 tons: in 1904,227 tons; and 
in 1909, 261 tons. 
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Managerial and Manufacturing Experience—IV" 


By Witiiam Lopert 


S} NOPSIS—Instructions and helpful comments for 
nanaging the miscellaneous departments of a machine 


shop, including those of shipping clerk, express truckmen, 


bell men, steam engineer, electrician, oilers, janitors and 
walchmen. 


Ad 
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SHIPPING CLERK 

lt shall be the duty of the shipping clerk to see that 
all orders for stock machines are shipped within 24 hr. 
This can be done by having the inspector and boss laborer 
on hand as soon as the tag comes from the drawing room. 

He shall, each evening, look over the machines on the 
finishing floor and determine how many teams he will 
need the following day and about at what time. He 
should not cause the teamsters to waste time in getting 
his load by having the wagon come along before the 
machine is ready, as this eventually means an increase 
in the cost of hauling. 

When the bill of lading has been signed by the rail- 
road he should see that the proper rate has been inserted 
for the proper classifications. THe must keep in close 
touch with traffic solicitors, as they frequently exercise 
more influence with the yard crew in moving a car than 
the agent himself. 

Ile is required to keep in touch with the agent also, 
aud make a round of the freight houses to look up in- 
coming material. Frequently it is allowed to remain in 
the freight house for a couple of days when it is badly 
needed by the shop. The incoming shipments are more 
important than the outgoing, and should be given the 
best attention. When an agent or customer notifies us 
that he is sending a motor or chuck to apply on some 
order, the shipping agent should see that he is supplied 
with tags with his and our order numbers plainly written 
thereon, and request him to attach them to the articles 
to be forwarded to us. Tle should also request him to 
furnish a bill of lading when the shipment has been made. 
This will save a good deal of time and the shop wil! 
also benefit. 

The shipping clerk will get from the purchasing de- 
partment each morning all bills of lading for incoming 
material, and if invoices have been received without a 
hill of lading, write for them. He must keep persistently 
after the railroad until material is received. If the case 
is urgent and the shipment is overdue, he must not hesi- 
tate to go to the highest official of the railroad that can 
he reached, and also use the aid of the Receivers and 
Shipping Association. 
lle should study the regulations of the parcels post 
iid use it in preference to express where it shows a 
si\ing in time and cost. See that a packing list goes with 
eich lathe shipped and file a copy of it for reference 
acainst claims for shortage. Study the crating and box- 
ins of machines. See what others are doing in this 
respect and if improvement is possible he should make 
it. We want our machines to be in A-1 condition on 
their arrival at destination. 


\ ‘Portions of a forthcoming book to be published by the 
McGraw-Hill Book Co. 
1President, Lodge & Shipley Machine Tool Co. 


When a shipment is made by express the shipping 
clerk should see that the customer does not have to pay 
on an unnecessary amount of lumber. Use cardboard 
boxes or cloth bags whenever feasible. When shipment 
is less than 100 Ib. he should not ship by freight unless 
the customer has so requested. When the shop is making 
a special effort to get out a shipment the clerk must do 
what he can to boost its effort. 


Boss LABORER 


The boss laborer must see that all wagons are loaded 
and that machines are covered and weighed, and get the 
countershafts for the machines. Get the repairs that are 
boxed, and weigh them ready for shipment. Make all 
the countershaft skids; slush the countershafts, leg them 
on the skids and crate them. Take all the finished 
stock countershafts, slush them and store them away. 

He must get out all skids for machines that are to 
be finished. Get in all export platforms and weigh them, 
also see that they have countershafts. Transfer finished 
machines to and from warehouse. Move machines or 
any other material where there is a change to be made. 
Stack all lumber for carpenters. Also stack the pattern 
lumber in the loft and take it upstairs as they need it. 
See that the yard is kept clean; also patch the cement 
floor. 

He must also look after all fire extinguishers. See 
that the small as well as the large “Ajax” extinguishers 
are tested twice a year, Nov. 15 and May 15. See that 
all finished machines, whether they are stock machines 
or held on customer’s order for shipping instructions, 
are fully covered with waterproof covering ag soon as 
the finishing coat of paint is dry. Each afternoon he 
should walk through all the yard storage places. If any- 
thing untidy is found, this should be his first concern 
the following morning. 

Express TreCKMEN 

The express truckman must arrange for his daily trip 
to the city for supplies and to the factory to take or 
bring back patterns. All orders on his time must come 
through the assistant manager, if made by any other 
than the purchasing, receiving or pattern departments. 
Ile must keep his automobile clean and neat, and care- 
fuliy go over all oilers once each week. Also see that the 
oiling of the Ford machine is properly done by the gate 
watchman. 

The Ford is to be used by him and the chief store- 
keeper on the week days during working hours. Under 
no circumstances can this machine be taken out at night 
or on Sunday. His regulars hours are 60 per week, on 
a fixed salary basis. In consideration of having to put 
in overtime to keep the yard free from rubbish, lumber. 
packing boxes and ashes, a bonus of $3 per week will be 
paid him. 

MILLWkIGHT 

This man reports to the superintendent of assembly 

and receives erders from him. He must keep trestles, 


boards for the top of them, and all his tools, such as 
wrenches, spirit levels, lagscrews, belt clamps and lad- 
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ders where they are easily accessible, even if we must 
provide a place to lock them up. 

In the daytime, when machinery is running, neither 
he nor any one who may be helping him must run risks 
of accidents without first stopping the machinery. He 
must see that all ladders used are provided with sharp 
steel spikes to prevent slipping. No allowance or hourly 
rate is made for overtime. 

He must keep all line shafts aligned, looking them over 
once a month, using the first Saturday afternoon of each 
month for this duty. No dead ends of shafts either 
auxiliary or line, having keyways must be allowed to 
stick out from journal bearings more than two inches 
without a safety setscrew collar, pulley or coupling, 

He must report to the manager anything that he can- 
not correct himself and which might cause an accident. 
This applies to setscrews or gears that might catch one’s 
clothing, emery wheels, narrow places, bad chains, slings, 
belts, etc., or any point in danger of fire. 


Bett MAN 


This man reports to the assembly department. His 
duty is to repair all belts, and immediately sew all belts 
brought to him by any man running a machine. Old 
belts, or parts of them must be joined by cementing when 
they have enough life in them to justify the time it takes. 
These belts may be used for countershaft drives, and 
should be kept on shelves and ticketed. 

No new belts should be given out except on a written 
order of the superintendent of assembly. When belting 
is ordered for stock, the order must come from this of- 
ficial. The belt maker must keep up his other supplies 
through orders to the purchasing department. His 
quarters must be keep neat and clean, and suitable shelves 
provided to receive belting, supplies and tools, all of 
which must be kept in good order. No extra price will 
be allowed for overtime. The assembly superintendent 
will supply bench and vise work to fill in the time not 
used on belts. 


STEAM ENGINEER 


The steam engineer must know the construction and 
operation of his engine thoroughly and must be keenly 
alive in having all the oiling facilities in effective con- 
stant use. He must also keep valves well fitted and set 
so close that no steam is wasted. Lost motion in any 
one of the moving parts must be constantly taken care of 
and if any waste of steam occurs by reason of slide valves 
not seating well, a man from the shop will correct this 
by scraping (or planing if necessary) any evening or 
Sunday. 

Clyinder rings must always fit so close that no steam 
may leak through. The crosshead guides and piston rod 
must be kept adjusted centrally and a close fit. The 
connecting rod must be so nicely adjusted to pins that 
no knock can be heard at ends of stroke. A good level 
should be used on the cylinder and guides twice a year 
to make sure the foundation is right. 

The feed-water heater and boiler feeder must be kept 
in apple-pie order and all valves between boilers, engines 
and pumps thoroughly seated. Careful watch must be 
kept on the water gage so that any trouble with the feed 
water may be instanely detected. All tools, wrenches, 
zaskets, packing, oil cans, etc., must be kept neatly 
urranged and always in place ready for use. 
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The engineer must be on hand in time to get up stean 
before starting time in case the night watchman fails, 

and must know that the night watchman is capable and 
performs all his duties so far as they concern the en- 
gineer’s department. The night watchman must be re- 
placed if deliquent or incompetent. 

Firemen are strictly in the care of the engineer and 
both are engaged and discharged by him when necessary. 
He will see that they are thoroughly up in their work i: 
knowledge and practice. Boilers must be cleaned ever\ 
two weeks and tests made of oils and coals when calle: 
for by the assistant manager. Any change of wage rate 
must be submitted to the assistant manager before being 
acted upon. 

The engineer has full charge of, and is responsible 
for, the condition of all valves, pumps, stage of water. 
and paraphernalia pertaining to the sprinkling system: 
also all machinery and matters pertaining to the heat- 
ing systems throughout the plant. The water meters. 
valves, etc., either for incoming or outgoing water, are 
also under his supervision. Any needed repairs, painting, 
etc., in his department must be reported to the assistant 
manager, and all supplies should be obtained through 
the purchasing department. He should see that the night 
watchman is posted about cold weather and Sundays, 
and that nothing is allowed to freeze. 


ELECTRICIAN 


The duties of the electrician consist of the care of all 
electric motors throughout the plant. When these need 
cleaning, he must see to it that this is taken care of. All| 
lighting, lamps, wiring, storage batteries and electrica! 
apparatus of every kind must be handled by this depart- 
ment. 

He must clean out truck batteries Mar. 1 and Sept. 1. 
and also clean all electric hoists in June and December 
Have flaming are globes cleaned every two weeks during 
the winter months and covered during the summer. Blow 
out all generators and motors each Saturday afternoon 
If a motor is sparking, he should give the armature an: 
commutator proper attention at once. 

He must see that all incandescent lamps are protecte: 
by wire screens. When putting up new work, he shoul 
always study the underwriter’s specification for that class 
of work, and see that this is closely followed. Keep the 
fire alarm, auto call and electric clock system in goo! 
working condition. Take good care that his stockroom i> 
at all times locked during his absence. 


NiGHT OILER 


This man reports to the assembly superintendent. His 
work calls for oiling all overhead work that cannot | 
safely taken care of during the day. The oil cans an’! 
ladders must be assigned a suitable place, and kept for 
this purpose. Ladders must have sharp steel spikes (9 
prevent slipping. Should bearings become hot and 0! 
reaches them, he must report to the foreman, who will s«° 
to the quality of the oil. He will report to the forema: 
anything that seems dangerous. Where not sure that 
grease would do better than oil, he must tell the fore- 
man who will decide. 


J ANITORS 


Janitors are required to report to the assistant maii- 
ager. The two men emploved at this work are to keep 


“ 
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ali the main offices clean, washing the floors of main of- 
fies every Wednesday and Saturday; also keep all win- 
dews strictly clean. This work is to be done evenings 

«| Saturday afternoon. 

The rooms to be cleaned and scrubbed once a week are 
ihe drawing rooms, cost department, superintendent’s 
vifice, and all office toilets and washrooms; the fore- 
men’s and workmen’s washrooms, furnace room and of- 
fice toilet room. They are also required to clean all 
olfice and factory entrance halls and stairways, sidewalks 
and crossing in front of the office, windows, paint work, 
heaters, etc. 

All skylights and factory windows are to be kept 
thoroughly clean, including the paint work in and around 
the offices. All waste-paper baskets and cuspidors are to 
he emptied by them and the waste paper baled. Small 
painted or varnished surfaces such as baseboards, window 
sills, stairways and railings are to be kept looking nice. 
Men are detailed by the labor boss to cut and rake the 
lawns. 


GATE WATCHMAN 


This man reports to the assistant manager and must 
be on hand at least 15 min. before and 15 min. after 
the starting and stopping whistle. He must allow no 
strangers or applicants for employment through his gate, 
but direct them to the office. Emplovees are not to be 
allowed out during working hours, except by permission 
of the assistant manager. He may telephone the office 
through the receiving department in cases where he is 
uncertain what to do. Report all cases of men carrying 
out bundles unless he knows them to be personal proper- 
ty. He must see to the cleaning of the Ford automobile 
at least three times a week. This means keeping the 
running gearing and body free from mud and in a pre- 
sentable condition. The brass work should be kept clean 
and polished when necessary. 


Nigut WatTcHMAN 


The night watchman must have a suitable engineer’s 
license. He must report for duty every evening including 
Sunday at 5:30. He is under orders of the head engineer 
as to the boilers, when to get up steam and in what kind 
of weather to keep up steam all night. Instructions as 
‘o the running of the gas engine and lights, and the 
charging of all storage batteries are to come from the 
same source. 

He is required to register on all stations, notifying the 
Ohio Messenger Service Co., that he is on the job, and in 
accordance with his instructions as to the time of each 
round. In addition he must (while making his rounds) 
keep a keen lookout for fire, thieves, open windows or 
skylights when raining, and try all doors, gates and 
windows that should be kept locked. 

He must write out and deliver to the engineer any in- 
formation regarding leaky water pipes, water closets, 
urinals, steam or air, also all cocks that need repair and 
should make his first round in daylight or while lights 
are lit, so that he may move obstacles over which he 
might stumble in the dark. He must watch the tempera. 
ture in the winter and warm up the shop earlier on cold 
mornings. The temperature in the shop should be 60 
deg. at 6:30 a.m. Men cannot work comfortably or 
efficiently in a cold shop. 
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A Premium System in the Drawing 
Office 
By F. W. Harris 


It is probable that our drawing office is quite as effi- 
cient and that the work turned out is quite up to the 
mark set by the average establishment of our class. It 
is impossible to turn out a great number of drawings 
every month without mistakes and it is impossible not 
to have some of these mistakes cost money. It is also im- 
possible to prevent an occasional mistake that will cost 
a lot of money. Whether we were efficient or not, it 
proved quite easy for the shop superintendent to show 
that our mistakes ate up a lot of his money in the course 
of the year, and the matter of drawing-office mistakes 
when reduced to dollars and cents, proved to be well 
worth going after. We are a big concern and have over 
200 men in our drawing division, and the problem of 
generally raising their efficiency was by no means a small 
one. We were able to materially do this and save the 
concern a lot of money. 

We have the usual drawing-office system of layout men 
for planning and designing the work, detailers for help- 
ing with the details, tracers for making the tracings, and 
a force of checkers above the average. A careful examin- 
ation of the problem showed that it was pretty much 
up to the checkers to see that the standard of our work 
was raised. They personally went over every mark ani 
figure on every drawing and signed it with their initials. 
In this way we could closely tell in a short while just 
what we could expect of them. 

Men in general do not respond promptly to any spur 
as they do to that of dollars and cents, so we decided to 
hit the delinquents where they would feel it the most— 
in their pocketbooks. After a lot of discussion we de- 
cided on the following scheme. 


CHECKING THE CHECKER’S RAISE 


All certified checkers in the drawing office were given 
a 10 per cent. raise, but this raise had a string to it. To 
get it the checker had to turn out work that had a cer- 
tain degree of perfection, and our method of determin 
ing this degree was the essence of the system. We ap 
pointed an assistant to the chief draftsman with special 
duties in connection with this premium system, as we 
called it. We arranged that all complaints from the shop 
should go to him and be investigated by him and tabu- 
lated. We had him lay out a certain table of points for 
the different grades of mistakes, determining the degree 
of error very much on the degree of resultant expense. 
Thus, the omission of a dimension was of very much less 
importance than the putting in of an incorrect dimen- 
sion, and we so graded them. For example, an omitted 
dimension counted three black marks against a checker, 
while an incorrect one might count anywhere from three 
to ten. 

Even small errors were counted, such as errors in spell- 
ing and in the manner of specifying material. For ex- 
ample, we have worked out a nomenclature that makes 
the ordering of material easier for the storekeeper. If 
the checker let an error in the method slip through, we 
set him back one point unless the error was an actual bull 
that would cost money, in which case we might charge up 
anywhere from three to ten points against him. 
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The checkers were notified that on a certain month the 
system would start, and this date was put a month or two 
ahead, so that things would be made ready. The shop 
men were notified that all complaints must come through 
this assistant, and he graded them carefully after talk- 
ing with the checker involved. Any checker who suc- 
ceeded in getting through the month with less than a cer- 
tain number of black marks against him would get the 
raise for that month, but if he fell down and had over 
this number, he got nothing over his regular salary. More- 
over, there was a pretty clearly defined hint that those 
men who habitually fell down would get it in the neck 
at the first slack season. 

It may be said right here that as a means for promot- 
ing accuracy the system was a great success. We first 
found out who the good checkers were. Some men got 
their bonus month after month with great regularity. 
Others got it some months and fell down on others, while 
a few got it not at all. 


Repucep Propucrion AND GROUCHES 


But two things soon became evident. The first was 
the great slowing down of the drawing-oflice production 
under the system. When the errors began to be money 
out of the checker’s own pocket, he spent as much time 
as he had patience to on every drawing, and while he 
eliminated the smal] mistakes he took a lot of time to do 
it, and it cost lots of money. The second thing that be- 
came evident was that it was mostly the small mistakes 
that were eliminated. The big errors were generally due 
not to the checker being in a hurry or being careless, but 
more to his being thick headed and not seeing some in- 
terference or left-handed construction. These were the 
mistakes that cost money, and the fining system, for that 
is about what it was, did not help very much. 

Several minor points also developed. The first was 
that the checkers who got their bonus every month were 
the slowest men and that they were daily becoming slow- 
er. It seemed really better to let the other departments 
find a slight error once in a while and get some work done 
rather than to get copperplate accuracy at the expense of 
our production. The second minor point was the disor- 
ganization of the checkers under the system. They got 
so that they could not see anything but that 10 per cent., 
and so long as they got that the rest of the business could 
go to grass. They also developed homicidal longings 
directed against the man running the fining bureau, and 
in the general smother of hate and hard words that went 
with the job, he, being human, developed likes and dis- 
likes, which would crop out. The magnitude and justice 
of certain of the fines soon developed a more or less acri- 
monious spirit all along the line. 

A draftsman or a checker is the finest plant in the 
world to grow a grouch on, if he is inclined that way. 
He is practically alone for most of the day and as he 
works away by himself it is hard to say whether he is 
thinking about his work or some of his pet antipathies. 
Moreover, good checkers are precious, and even indifferent 
ones are valuable. With us it soon got to be a question 
as to who would get to the assistant first and whether he 
could save his life in that event. The men were becoming 
dissatisfied, and a few of them quit, and so we were 
obliged to discontinue the system. 

The scheme, however, seems to have the germ of a good 
system in it, but it would have to be further modified. 


There would have to be some productive limit attached. 
For example, a man to earn his bonus would not only 
have to turn out a certain grade of work, but he would 
have to turn out a certain quantity of it. Further, it 
would be necessary to find a man who was superhuman 
to run it. The fellow we had, in spite of having a little 
fringe of red hair, was a fairly well balanced chap when 
he took hold of it, but he did not seem to be able to 
keep the thing on an impersonal basis. This was prob- 
ably not his fault. David Harum said that a little flea 
was a good thing for a dog as it kept him from thinking 
too much about being a dog. But David said a little 
flea, and did not contemplate an army of them. 

The experiment cost us some money and we abandoned 
it. This money was not all a dead loss. In the first 
place it helped us with the shop men, as it showed them 
that we were in earnest about wanting to cut down the 
errors, and a little increase in the cordial feeling between 
the shop and the engineer is worth money. Seeondly, it 
showed us just what a good checker might be expected 
to do when he was pushed to get out accurate drawings, 
and, what was more important, what the minimum error 
might be assumed to be. Thirdly, it gave us a line on our 
men that in itself was worth all that it cost. Tt is pos- 
sible that in other: hands, and with a few minor modifi- 
cations it would work out into a valuable adjunct to any 
drawing office. 
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Bolt Pulle 
By G. LeuscH 


The engraving shows a new bolt puller used on locomo- 
tive frames. When the wedge A is driven against the 
bored-out block B, which clears the bolt head and rests 
against the frame of the engine, the force is upward and 
at the same time downward, thus preventing the frame 
from straining. Other pullers exert a direct strain on the 
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engine frame and cause trouble. This deviee fits freely 
over the frame. 

The lower block C, which is a loose fit in a recess, is 
held by the bolt D, preventing the puller from prying 
apart and at the same time keeping the wedge from bend 
ing. A few blows with a sledge hammer against the wedge 
will loosen the bolt enough to remove it easily without 
boring. 
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A Large British Plain Grinder 


By I. Wintu1AmMm CHUBB 


S) NOPSIS—This machine is one of the largest ever 
built and will swing work 36 in, in diameter by 192 i. 
long. It is equipped with both power and hand cross- 
feed for the grinder head and with an indicator which 
shows the position of the wheel face with relation to the 
work. All controlling levers are within easy access of the 


operator. 


22 
The Churchill Machine Tool Co., Ltd., Manchesier, 
Kng., recently manufactured a plain grinding machine 


which swings 36 in. diameter by 192 in. between centers. 
This is understood to be the largest grinding machine yet 
built in which the work is carried on a moving table past 
the grinding wheel. The wheel is 40 in. in diameter by 
3-in. face. The total weight of the machine is about 38,- 
000 Ib. Fig. 1 shows a front view with a job 11 ft. long 
between centers. The driving arrange- 
ment for the work head is also shown in this view. Figs. 
The front elevation of the ma- 
Special consideration has been 


self-contained 
2 and 3 show the rear. 

chine is shown in Fig. 4. 
given to the work drive, so that the shop crane can, if nec- 
essary, run clear over the machine for the purpose of Jift- 
ing work in and out. The simple coupling up, therefore, 
of a motor to the machine enables it to be completely 


driven, and avoids all overhead drives. 


The base rests on multiple planed feet with wedge 
The table is of box 
section with diagonal ribs to insure stiffness. The table 
rack and gear are of steel and the gearing in the change- 


blocks for adjustment purposes. 


speed box for the table is of nickel-chrome steel, with the 
The 
grinding-wheel head is of exceptionally heavy construe- 
The spindle is of al- 


idler gears in a tumbler frame on ball bearings. 


tion, and weighs complete 3920 Ih, 
jov steel running in special bronze boxes provided with 
ring lubrication. ; 

Despite the weight of this head the feed arrangement 
is so sensitive that the wheel can be brought to spark and 
Sliding 


gears are emploved for the 16 changes of speed given to 


werk repeatedly within 0.00025 in. in diameter, 


the work, and only those doing actual work are in mesh. 
All these 


and their shafts are of nickel steel, 


gears are of nickel-chrome steel, heat-treated, 
The speed range of 
the work is 16 to 1, the highest gear ratio being 87.5 to 
1. The vertical pillar at the left end of the table allows 
the work head a range of adjustment of about 4 ft. on 
the sliding table. 


A number of special devices are emploved for the pur- 


pose of eliminating idle time in making adjustments. 
Among these is the quick power motion to the wheel 
head. which is shown in detail in Fig. 5. In this the 
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wheel is moved to or from the work by power and the 
movement is shown on an indicator at the front of the 
machine directly in view of the operator. Such a de- 
vice is understood to be fitted to a grinding machine for 
the first time. 

In Fig. 5, a transverse shaft A is driven by bevel 
gearing at a constant speed. The shaft transmits motion 
to the gear box on the front of the bed as usual, thus 
actuating the table, but in addition a motion has been 
placed in the center of the bed driving at constant speed 
from the shaft A, and from this a friction spool trans- 
mits power to a double-sided friction disk on the wheel 
feed shaft B. This is supplementary to the quick hand 
motion with indicator, which is also fitted, and, it is 
found, does not interfere in any way with the sensitive- 
ness of the automatic feed. 

The friction spool is brought into contact with the 
disks by hand lever, and automatically releases itself 
when the pressure on this lever is relieved. As the device 
is frictional, it is safe in operation and but light pres- 
sure on the lever is required. The indicator is found 
to be of special service on large machines, particularly 
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when large diameters are being ground, because it is of- 
ten impossible for the operator to see when the wheel is 
in contact with the work. The indicator allows the whee 
to be moved quickly close to the work and then brought 
into action by means of the fine automatic feed. 

Quick hand motion is also fitted, as stated, quite apart 
from the fine hand and automatic feeds. The movements 
of the wheel toward the work are in fact claimed to bi 
equally as sensitive as on the small machines. 


THE WHEEL FEED 


The wheel feed consists of a worm and wormwhee! 
and rack and bull wheel, the worm shaft passing from 
the front of the machine underneath the pan and into 
the body below the wheel head. The rack feed brings 
the line of thrust directly under the wheel spindle and 
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Fig. 5. SECTIONAL VIEW OF GRINDER 
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as close as possible to the work being ground. The drive 
to the work comes from the back of the machine to the 
front and is controlled by a large ring clutch. A long 
constant-speed shaft at the front travels with the table, 
al! reductions in work speed being effected in the work- 
head gear box. Besides the power drive, hand motion is 
fitted to the table, the one being automatically disengaged 
while the other is in operation. Thus the handwheel is 
stationary while the machine is running. In the table 
gearing is a frictional slip clutch, which takes the shock 
of table reversal at high speeds. It will be noticed that 
all the operating levers are centralized, and are thus 
within easy control of the operator, the work being 
stopped and started from his position. Even the water 
supply to the wheel is thus controlled, the water pipe 
over the wheel being, of course, beyond the reach of the 
workman, 


[AJ 
ve 


A Floating Boring-Bar Chuck 
By Cart D. WiLprer* 


When boring or reaming through bushings in jigs 
the efficiency of any boring-mill department will be 
greatly increased by using some form of flexible drive on 
the boring and reaming bars. Some will say that every- 
body knows that. However, a little investigation will 
disclose a surprising amount of boring and reaming 


*Chief tool designer, Norton Grinding Co. 
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being done in jigs with solid taper shank bars, going 
direct into the spindle of the boring mill. 

With this method the jig must be centered accurately 
with the spindle; the wear on the bushings and bar is 
great. Many times, on account of the form of the piece 
being bored, the boring bar cannot be put through the 
jig from the back, but the table must be moved out and 
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the bar run through from the spindle end, the jig being 
carefully centered each time this is done. With a float- 
ing drive the jig can be brought into line quickly and the 
wear of the bushing thus greatly reduced. Not many 
shops can afford to use ball-bearing bushings in boring 
jigs, but they can afford one of the many different ad- 
justable drives. 

The floating chuck shown was designed at our factory 
and is of simple construction. It does not give so much 
variation as a universal-joint drive, but gives all that is 
required, and is very solid, compact and effective. One 
ehuck with six collets handles all sizes of bars from 1% 
to 4 in. in diameter. We use the old bavonet-slot drive 
on the bars as being quick in assembling and a_yood 
strong drive. Very little explanation is needed to make 
the details clear. 


DrTAILS OF THE CHUCK 


In Fig. 1, .1 shows the shank end and B the collet end 
of the chuck. Both ends are slotted at ( to receive the 
steel swing blocks shown at J), which are assembled in 
the two ends with the pins #. The steel sleeve F and 
pins G@ are then assembled with the two ends, the pins 
being an easy fit in the swing blocks J) with just drive 
enough at one end to hold them in the sleeve. The front 
end of the chuck B is slotted at // to receive the driving 
pins of the collets, and threaded to receive the binding 
collar J, which is splined at J to allow the collets to pass 
through. The threads are fitted so that a quarter turn 
of the binding sleeve will clamp the collets in the chuck. 
The form of collets and boring-bar ends and table of sizes 
are shown in Fig. 2.) The assembly view shows the chuck 


ready for business. 
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Drilling Machine with 56 Spindles 


A multiple-spindle drilling machine with 56 spindles 
which reduces the time to drill a crank case from 90 to 
3 min., was recently installed by the H. H. Franklin 
Manufacturing Co., Syracuse, N. Y. This machine wis 
designed especially for drilling crank cases and oil pai - 
The adjustable spindles can be set close enough to take 
in all of their drilling, the machine being designed pav- 
ticularly for drilling aluminum at high speed. 

The machine has a gear drive throughout with a force 
feed for lubricating. The dimensions of the head wi!! 
drill 20x45 in. The machine while massive can be op- 
erated by one operator and the jigs are so designed that 
nothing has to be handled but the part being drilled. 
Formerly the holes in the crank cases were drilled one 
at a time, where now the entire drilling of 120 holes is 
done in two operations. The machine has a cluster box 
in which there are 25 spindles so arranged that they can 
be set almost any way. Drilling speeds range from 34 
to 1310 r.p.m., and the feeds from 1.34 to 6.28 in. per 
minute. 

The speed changes are taken through a gear box 
which is located at the base of the column. Ball and 
roller bearings are used throughout. The gears are of 
ihe tumbler type and constantly running in oil, 

An idea of the proportions of this machine can be 
lad by comparing it with the operator. The total height 
of it is 15 ft., the total weight 17,098 Ib. and it takes up 
a floor space of GxSl~% ft. The head and method of hand- 
ling were planned by the planning department of the 
Franklin company, and the machine was designed and 
constructed by the Fox Machine Co., Grand Rapids, Mich. 
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The Design of Ship-Ventilator Cowls 


By G. A. 


S}NOPSIS—A triangulation-geometrical method of de- 
signing the various sections of a ventilator cowl is shown 
aud described. The table of labor and material costs is 
for making cowl sets of various sizes. The table of 
dimensions given is to enable the economical manufacture 
of cowl sections for various sizes of ventilators. 

33 

Ship ventilators of the type shown in Fig. 1 are much 
more difficult to make than would at first appear. Since 
1903 they have been manufactured at the Portsmouth 
Navy Yard, this year representing the time in which a 
system, originating so far as known, at the Mare Island 
Navy Yard, was introduced at this yard. The method 
followed in making, say a 12-in. diameter cowl is as fol- 
lows: 

The different sections of the cowl are made from pat- 
terns, the form of which is obtained as explained further 
on. The outline of the cowl is drawn out as shown in Fig. 
2 as follows: Draw the base line, and at the point A erect 
a perpendicular. Lay off 12 in. on the base line to the 
right of the perpendicular, establishing the point B. The 
radius of the throat, which is one-fourth the diameter of 
the base, or 3 in., is laid off to the right of B. This gives 
the point C. From C erect a line with inclination to the 
right, making an angle of 82 deg. with the base line. 
With one leg of the dividers at C and with a radius of 
3 in. or BC strike into the throat line at the point D. 

The mouth of the cowl is laid off on the inclined line 
from the point D, the diameter of the mouth being twice 
the diameter of the base, or 24 in. The point F is thus 
located at 24 in. from D. The radius of the back of the 


*Naval constructor, U. S. Navy Yard, Portsmouth, N. H. 
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cowl is taken as 114 times the diameter of the base; in 
this case 18 in. With dividers set at this radius the cen- 
ter of the circle must be so located that the circle will pass 
through the point # and be tangent to the perpendicular 
drawn through the point A. 

The back and throat lines are now divided into four 
equal parts, and these points connected by lines, Fig. 3, 
thus dividing the surface into four sections, each section 
being developed in the manner shown at W, V, VY and Z, 


TRIANGULATION-GEOMETRICAL METHOD 


Fig. 4 shows the triangulation process in the develop- 
ment of the section 4G6 71. Erect a semicircle on AG as 
a diameter, also on 17 as a diameter. Each of these semi- 














Fic. 1. Forms or VENTILATORS 








“ize 
of Sect. Outside Inside 1) B? 2? Cc 3 D? t l > I 6 G? 7? H 8! 
Cowl No. Chord Chord 
6” l 18 lis 44} 48 4% 06 63H OS 2% OY ie ! i} 
2 25 145 48 448 4x5 4% 323 3y3 + 24 Ly Ii 1} 2¥5 $2 
3 25 245 43} 537 4% 4} 3% 333 218 24 Ik 2i5 lis 23 te 
4 3} 2} 48 5H 4; 4h 38 $34 23 3i6 Ly 26 lis 3 *) 
8’ 1 2%, 23; 675 63 6} 5R 5 45% 3h 33% 2% 21's 18 24 ly 
2 34 2% 6} 6H 6x bi 54 +) 4's 3h 28 2is lit 21% 1} 
3 38 3% 63 7} 6 63 5} ys 3ik 34% 2; 3y6 li 33 1} 
4 42 38 6} 7 635 6H 5} 5} 3t8 4) 23 35 1} 4} 1¥; 
10” 1 275 235 66 5h ti ry ns || ne: es is | ‘ 
St'd 2 3H 3 63 613 5R 5H 44h 4} 3i 3% 215 2h% 1} 3} 8 
3 45 3H 63 7 5} 67 5 43 3H 3i 2i6 33 1} 3H ; 
4 iit 4h) 6; 7¥ 5H 6ys 4k iy 3h 4) 23 4} li’ 4y5 } 
5 53 4] 6y; 7 53 6] 4% 5k 3% 5} 235 43 lyk 4; tt 
2” 1 33 3} 9, 93 8i 8h 7 6} 5 4h 3h 3H 27 3% 1} 
St'd 2 4s 3} 9} 10 9} 88 7i 63 65 4; 4y%5 3% 23 4s 1 
3 5R 4h 975 103 8HE 9} 7H 7} ay 5H 4 it 2y5 y's 1} 
4 635 53 9} 10#% 9 9; 7H gi 5f} 7 38 6x6 23 Ok 18 
’ 1 4s 3H 7} 7} 63 7 5H 5H 4} 4} 26 33 133 34 i 
2 4h 4 7} ThE 6} 6] 5§ 5i 4i%6 45 2% 38 1} 4g 1 
3 5s 4% 7 8y5 6} 7} 53 5k 4% 4; 28 4% 1i%s 5 13 
4 65% Svs 74 9 6; TH 5H 6s 44 5} 2 54 lv Oe i 
5 643 635 7} %% 62 8} 5Hsti«T?#SL a es | by = 63 ! 
6 73 6 7 93 6 8] 5} 7H 435 6; 2s 6} 1y%, 61 1 
19’ 1 5} 4u 11% 11} 10} 103 8h 8s 6% 64 4% 435 2% bt 1} 
St'd 2 68 58 11; 12} 104 105% 9} 8 7 54 445 the 2) 5} ly 
3 7H 6} 11} 123 iott 103 9 8} 68 6; 4) 6x 26 6H 1; 
4 8} 8 ily 13 10} 113 8H 93 6; 8) 44 7% 23 Sis 1} 
5 9} sho re et ac) | eT a ae ea 143 
21’ 1 6 5} 103 113 10} 10} Sy Sie 6y's 6i6 3h 5H 24 5H 1} 
St'd 2 7% 6 103 123, 103; 10%; SH Sik 64 Or. 43%, Bie 23 6} 13 
3 Sis 7} 10 123 10% 11 83 Sit 64 6} 4% 6H 2%: 7¥6 13 
4 93 Si iol} 133 10% 11 8h 9 6 8} 4} Tit 2% 85 ly 
5 104 9} 10 «14 10} 12% 8% 10% 6} 9% 34 8% 2} 9} 1 
6 1083 105, 1033 3=- 148 10 13} 8} 113 6} 1044 Sti 10s 2%, 10% 145 
24 1 7 6} 15 163 14} 14% 12% 11h Oy 8} 54 6% 333 6) 2 
St'd 2 8} T¥5 isi 16} 14348 = 143 12} 11? 9% 83 6 6H 3H 7% 2s 
3 9% 8¥, 15% 17% 14} 144; 12 113 9% 8; 6% 7 34 Si} 24 
4 113 92 15 18% 143 154 124 12% 9% 10% Ody 9%5 3% 10} 216 
= 5 12} 113 15 18} 1444 167 125 13% Fs 11 Gy 10 33 11} 216 
10 1 11% 10% 21 234 20 oof )6=— 16), s«d1GKEC«dDRCtC*«‘«iQS 74 10 4 104} 2 
2 14} 1145 21 234% =: 203 20% 17% 168 %1I3% 115 8} 10 4% = 11} 2H 
3 16% 44 21% 25 20% $21) 17% #%4W7% 128 136 8 (12 HY 4 (2 
4 18} 163; 21% 26% 20} 23 164 193 12% 151 Sie 15s 4 164} 2 
5 208; 188 21 274 20% 244 164 214 123 18} 7H 4 18)% 2H 
6 2033 1935 21 283, 20%; 26%; 163 237s 1239) 20s4 7H =| «19% 4%; 20% 2§ 


All dimensions are given in inches. 
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circles represents a half plan of one end of the section. 
Divide these semicircles into six equal parts. Designate 
these points on the upper circle as B, C, D, E and F; 
on the lower circle as 2, 3, +, 5 and 6. Draw perpendicu- 
lars from the diameter AG through the points B, C, D, 
Hand F. Similarly draw perpendiculars from the diam- 
eter 17 through the points 2, 3, 4,5 and 6. Draw in the 
lines 2’, 3’, 4’, ete., connecting the ends of these perpen- 
diculars. Divide the elevation into triangles by drawing 
in the lines B’, C’, D’, ete. 

Fig. 5 is now prepared as follows: Draw a base line. 
Erect a perpendicular at any point and lay thereon the 
length of B’ from Fig. +. Lay off along the. base line 
B’ the line B (that is, the perpendicular from B to AG). 
By connecting these two points we get the line B?, which 
is the hypotenuse of the right triangle and the true 
length of B’. Erect another perpendicular and transfer 
the length of the line marked 2’ to it. Take from Fig. 4 
the perpendicular from the point 2, and place on the per- 
pendicular from the point B. The difference in length of 
these two lines is laid off in Fig. 5 as 2B and the line 
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2? is thus obtained. The hypotenuse of the right-angled 
triangle is the true length of the line 2’. 

The line C’ is next ‘laid off perpendicular to the base 
line, while the difference in length of the perpendicular 
from C and the perpendicular from 2, that is, 2C, is laid 
off along the base line. This gives the hypotenuse C*, 
which is the correct length of C’. This method is re- 
peated until all the correct lengths are obtained. 


THE DEVELOPED SECTION 


Fig. 6 may now be drawn. First draw in a base line. 
At the point 1 erect a perpendicular and lay off the dis- 
tance 1A, that is line 1’. With the point A as a center 
and with a radius equal to one of the spacings in the 
larger circle, or half plan of the top as A to B, describe 
the areas. Then with the point 1 as the center, with a 
radius equal to B*, describe the areas intercepting the 
first circle in two points B. Then with 1 as a center 
and radius equal to the distance 12 in the elevation, de- 
scribe the area. Cireles described from the point B, using 
the line 2? as a radius, intercept this circle at the point 2. 
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In {his way the developed positions of all the points are 
obi. ned. 

the boundary lines of the forms obtained above are the 
lincs of rivet holes, assuming that lap joints are used. 
Provision must accordingly be made in shearing to allow 


a inp. Frequently, however, seam straps are used, in 
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which cases the sections are sheared to the neat size of the 
templates. 

In larger cowls, instead of four sections five or six are 
used, one of those in Fig. 1 having six sections. The 
cowls with the fewer sections are naturally cheaper. 
Galvanized sheet steel is used in their construction. 

Templates of the different sections of the cowl, made 
exactly like the developed sections in the illustrations, are 
on hand at Portsmouth for the following cowls, the cost 
of manufacture being also stated in each case: 


Size, Inches Labor Material 
6 $5.00 $0.55 
10 13.50 1.45 
11 14.50 1.70 
12 17.60 3.10 
14 23.25 3.50 
18 31.65 5, 60 
21 37.25 8.15 
24 42.85 10.00 
30 52.70 16.60 
40 62.50 27.70 


TABLE I. COWL SIZES AND COST 


They can be made for 20 per cent. less labor if as many 
as 10 are made ata time. It will be noted in Fig. 1 that 
the sections are not “bumped out” to form a rounded 
surface. The edge of the cowl consists of a slotted pipe. 
The figures given for the manufacture of cowls do not 
include cost of castings at the bottom, as they are some- 
times not required. The seeming high cost of the cowls 
is due to the care necessary in assembling to insure the 
sections coming together squarely. In methods of manu- 
facture followed before the introduction of the Mare 
Island system it was well nigh impossible to assemble the 
sections. This resulted in making the cowls very ex- 


pensive. 
Tue Latest DESIGN OF VENTILATOR 


Fig. 8 shows the latest development of ship ventilators, 
the “sprayproof mushroom cowl.” This type is used in 
exposed locations such as the forecastles of vessels for the 
intakes of ventilation fans, notably for sickbays (ship 
hospitals), which must have fresh air regardless of the 
weather. These cowls are very satisfactory, admitting 
fresh air in the stormiest weather with all hatches bat- 
tened down. As they are of the heaviest construction to 
withstand green seas they are made of plates rather than 
sheets, and by the ship-fitters instead of sheet-metal 
workers. 

Table 2, used in conjunction with 1 to 5, inclusive, will 
enable a set of patterns to be constructed without diffi- 
culty for any of the cowls indicated. 


Ad 


Application of Prof. Wilson’s Diagram 
to the Slide-Rule 


By H. P. Camp 


A few years ago there was published a diagram pre- 
pared by Prof. W. H. Wilson, illustrating in a concise 
manner the symmetry of the relations of the trigonomet- 
rical functions, a careful study of which aids greatly in 
memorizing the relations which these functions bear to 
each other. Like most engineers I have a slide-rule, and 
being fairly proficient in its use, care little for the hand- 
book tables, excepting, of course, Vega’s seven-place log- 
arithmic tables for close work. 

A slide-rule such as is shown in Fig. 1, with a prac- 
tical application of Prof. Wilson’s concise diagram 
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scratched on the slide and smeared over with some lac- 
quer or Higgins’ ink, and a loose-leaf notebook, in which 
to write such formulas as cannot be easily remembered, 
together with data obtained from personal observation 
and experience, makes a combination hard to beat for 
simplicity. And it is surprising how concise much of 
the information contained in handbooks can be made 
when lucidity of expression and economy of space are 
important factors. 

On the opposite side of the slide-rule shown, tangents 
and cotangents can be read direct. On the side shown, 
sines are read direct; and as the cosine of an are is the 
complement of that arc, a little mental calculation is all 
that is necessary in order to find the cosine of an arc: 

(90 deg. — A). 

By an inspection of the diagram on the end of the 
slide it will be noted that each function is the reciprocal 
of its diametrical opposite; that each function is equal 
to he ratio of the first and the second in either direction. 
Also that each function is equal to the product of its two 
adjacents, and so on. But this is all that you need to 
know for slide-rule work, and it may be committed to 
memory very easily. 

Suppose, for example, that we wish to find a secant 
of an are on the slide-rule. Consulting the diagram, 


Cos A = Sin 
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Fig. 2. TABLE oF TRIGONOMETRICAL FORMULAS 
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it is seen that the secant is equal to ghe tangent divided 
by the sine. Set the scale so that the tangent is over 
the sine, and then over the index read the secant; or, if 
preferred, we may find the reciprocal of the cosine very 
quickly. Thus, to find the secant of 65 deg., we reason 
that we cannot read cosines direct, and, as above, we think 
90 deg. — 65 deg. = 25 deg. Now (the sine of 25 deg. 
= (0.4226) slide the sine under the index on the scale A 
and read the secant over the index on the scale B and 
find 2.366 as the secant of 65 deg. 

To find the cosecant of an arc, slide the sine under one 
index, and over the other index read the cosecant, because 
the cosecant is the reciprocal of the sine as per Fig. 2. 
On the scales where cotangents cannot be read directly, 
proceed as in the case of sines, for the cotangent is the 
reciprocal of the tangent, as Fig. 2 shows. This is all 
so very easy and simple that all slide-rule users should 
take advantage of it, because you cannot afford to burden 
your mind with such little stuff when it is so handy on 
the slide. , 

The use of reciprocals facilitates slide-rule work by re- 
ducing the number of slide movements, and consequently 
eliminating with each movement 
error. 


saved, a chance for 


draftsmen and 
I observed that the practically trained men, 
and especially the junior draftsmen, were wasting con- 
siderable time on their mathematical problems, and that 
much effort was expended in what were really simple 
calculations. In overcoming this fault a very complete 
set of data sheets was provided for each man, and in- 
cluded not only the usual sheets showing shop standards, 
but tables like the one in Fig. 2, which shows Prof. Wil- 
son’s diagram complete, as well as other 
same subject. 


While in charge of a large force of 
engineers, 


variations of the 
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An interesting question of law was recently brought out 
by the award of $10,000 damages to an automobile owner who 
was injured when his machine turned over due to a defee- 
tive wheel. The car in question was one of the best known 
in this country. The defense of the builders was that the 
wheels had been purchased from a thoroughly reputable con- 
cern and were assumed to be perfect. 

Applying this to the machine shop would, perhaps, bring 
interesting developments. Could a machine builder claim 
immunity for an accident due to a defective motor, or an 
elevator company shift the responsibility on the maker of 
the ropes? Or, taking the case of the automobile which 
is made entirely of parts bought in the open market «and 
assembled would the assemblers of the car be freed from all 
responsibility on that account? 

The suit has been appealed and the outcome will be 
watched with considerable interest as it may easily affect «ny 
industry using machinery of any kind. 


o- 
oe 


According to “Gas Power,” a pint of gasoline left open in 
a basin in a room at a normal or average temperature will 
entirely evaporate in 24 hours. The gasoline vapor is heavier 
than the air and sinks immediately to the floor and unless it 
is disturbed by active air current will remain in the room [or 
many hours. One pint of gasoline will make 200 cubic fert 
of explosive mixture. Without becoming too scientific, it 
may be said that this gasoline vapor is 7 times more power- 
ful than gunpowder. 
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Forging and Machining Ford Front Axles 
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By Frep H. CoLvin 


SY VNOPSIS—A few of the interesting steps in the mak- 
iny of front axles and steering knuckles. Npecial millers 
and reaming machines designed for this work. 

POs 

In looking at the front axle of the Ford car, with its 
I-beam section, only those familiar with the forging of 
work of this kind will think of it as being forged from 
the round bar, yet this is the case. Then, too, its extreme 
lightness reminds us forcibly of the use of vanadium 
steel and its heat treatment, as in no other way could 
it be made to stand. This is clearly shown in Fig. 1, 
which is a heavy Acme bulldozer, although the top of the 
machine might well be taken for an exhibit of compres- 
sion grease cups, so well is every bearing provided with 
lubrication. 

The bulldozer takes the round bar, as at A, and forms 
it at a single stroke into the shape shown at B, in which 
we recognize the forked end of the axle to receive the 
steering knuckle. After both ends have been formed in 
this way, the pieces go to the heavy Erie steam ham- 
mer shown in Fig. 2, where the remainder of the forg- 
ing is done, one of the axles being shown in place on the 
die at A. The four axles standing in front of the drop 
hammer give a good idea of the finished outlines and 
show how completely the round bar has been changed into 
the beam of I-section, with the metal so distributed as to 
take care of the load imposed on it. 

The milling of these front axles has developed consid- 
erable ingenuity in the way of adapting regular knee- 


type machines for handling extra long pieces. As seen in 
Fig. 3, there is a long extension top 4A put on the regu- 
lar table, this top forming the fixture for holding two 
axles at one setting. These are quickly clamped in posi- 
tion, as shown at B, the end of the other axle C being 
similarly clamped on the other side of the large cutters. 
In this way continuous milling is provided for. When 
the table is running to the left the cutter is at work on 
the axle at one end, while the axle at the other end is be- 
ing changed end for end or a new one placed in position. 

Fig. 4 shows a quick-return attachment placed on the 
end of one of the miller tables used on this kind of work. 
This requires a separate belt A, from the countershaft 
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above, as can be seen, but the whole mechanism is very 
simple; and, without interfering with the movement by 
hand, a rapid power traverse can be had whenever it is 


found advisable to use it. 

Fig. 5 shows a special axle miller built for the Ford 
shop by the Heefer Manufacturing Co. This is prac- 
tically a double horizontal-spindle miller with very sub- 
stantial over-arms and a table which carries a square 
work fixture A. One of the axle forgings is placed in 
position as at B, by resting on the arms (, the outer 
ends of the ears being supported by the steel pins D, 
and the whole thing being easily fastened by the clamps 
E. 

The fixture is indexed by releasing the latch / and 
moving the handwheel so that the axle to be milled is 
rolled into the upper position under the cutters. The 
machine shown is used for milling both sides of the front- 
spring hanger pads G. While these are being milled, an- 
other axle is placed in position on the front of the fixture, 
and so on until the first one milled comes into the front 
position, when it is removed and replaced by another 
forging. 

The knee carrying the milling fixture ts automatically 
fed up to the cutter by the cams J/ and the rolls 7, which 
allow the knee to be easily lifted to the proper depth 
and again lowered away from the cutters. The feed for 
this is secured by the worm and wheel J, the worm be- 
ing easily lifted out of the wheel by the handle X, as 
can be seen. This is timed so that the operator must 
keep moving to take out the finished axle and put a new 
forging in place. With the exception of the loading and 
unloading, it is an automatic machine. 

The drilling of the front axles and steering knuckles 
is done in the usual way by special machines. The steer- 
ing-knuckle forgings are, however, reamed in the special 
Foote-Burt reaming machine shown in Fig. 6, the holes 
being drilled in a previous operation. This machine has 
six spindles, arranged in three pairs, each pair being on 
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a different level, or step, as can be seen. This makes 
it easy to handle the work in and out of the fixtures, 
and has given satisfactory results in continuous service. 
The middle spindle on the right-hand end has been taken 
out for repairs, showing the construction even better 
than as if it were in place. These spindles ream the 
hole for the steering-knuckle spindle and produce a good 
hole with proper alignment. 

Another member of the front axle is shown in Fig. 7. 
This is the triangular brace which runs back from the 
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front-axle spring hangers, the ball end connecting under 
th: crank case just in front of the flywheel. This shows 
th. fixtures by which these are tested for length and 
aliynment. They are built up from tubing. There is a 
ball-ended fork at the front end, the two angular ends 
shown being laid on the fixture to make the construc- 
tion clear. These are brazed rigidly in place and finally 
tested, as shown, to be sure that everything is right be- 
fore assembling. 


Work in a Southern Railway Shop 
By ErHan VIALL 


The method of grinding locomotive links in the IIli- 
nois Central R.R. Shops, Vicksburg, Miss., is interesting. 
The work is done on an ordinary plain grinder fitted as 
shown in Fig. 1. 

A heavy slotted pipe A is fastened overhead and se- 
curely tied by means of the braces B. A block is made 
to slide inside the pipe, being adjusted by means of a 
long screw operated by a handwheel placed on the 
squared end of the screw at C. The sliding block car- 


ries two arms J to the lower forked ends of which the 
link is fastened by means of cone-pointed screws. ‘These 
arms each consist of two pieces, slotted and bolted to- 
gether, so that they may be lengthened or shortened te 
change the radius if desired. Feeding of the link te 
the wheel, is accomplished by turning the screw that ad- 
justs the sliding block. 

















Fie. 1. A Link-GrinDING MACHINE 
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The wheel used is an ordinary cylindrical grinding 
wheel, but to add to the steadiness, the outer end of the 
spindle runs in a sleeve held in the bracket Z. Grind- 
ing is done, of course, by rocking the link back and 
forth by hand, feeding the work to the wheel as nec- 
essary. 


A PNEUMATIC BULLDOZER 


A pneumatic bulldozer used for bending drawbar 
spokes, angles, and other work is shown in Fig. 2. The 
principal difference between this and other machines of 
this type is the adjustable bending form used. This 
consists mainly of two screw-operated pins with rolls 


on their contact corners, so that various angles or 
widths of loop may be bent with little trouble in set- 
ting up. Regular cast-iron forms are also used on this 
machine when needed. 








Fig. 2. PNecumMatic BULLDOZER Wrrit ADJUSTABLE Form 

















lic. 5. APPRENTICE’S MATERIAL CABINET 
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The shop has about 30 young men, working under the 
Illinois Central apprenticeship system, and there is a 
large, light room set apart for a schoolroom where the 
boys are given practical instruction in the various prob- 
lems of railroad shop work, by the technical instructor 
W. H. Dupre. 

In order to prevent unnecessary loss of time in the 
classroom, a cabinet, shown in Fig. 3, is provided in 
which each apprentice has a compartment for his papers, 
drawing instruments, pencils and the like. Just below 
these compartments are numbered racks for drawing 




















Fie. 4. A Trin WASH STAND 


boards; ‘T’-squares are placed in racks on each side of the 
cabinet. i 

In one corner of the classroom, is the washstand de- 
signed by the instructor and shown in Fig. 4. Only a 
porcelain bowl was available, so the body of the stand 
was made of tin and heavily coated with paint. <A drain 
pipe runs up through the middle to the bottom of the 
bowl, and recesses are made in the side for drinking 
glass and soap dish. 
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Oil-Grooving Attachment for the 
Lathe 
By M. A. Lyncu 


A simple and inexpensive method for cutting oil 
grooves is shown in Fig. 1. The advantages of this attach- 
ment are twofold. It can be used on any lathe without 
changing any part of the lathe, and it will cut grooves 
to any length. To attach it to a lathe it is only necessary 
to drill three holes. Fig. 1 shows the attachment fitted 
to the lathe. 

Fig. 2 shows the construction of the attachment with 
the ring or cam B, which is fastened on the chuck. It is 
made of cast.iron and is machined only on the side where 
the roller D runs. The two holes A are drilled and tapped 
to fasten the ring on the chuck; a third hole is drilled 
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midway between the two holes A in the circumference o! 
the ring, to hold the ball-shaped end of the adjusting 
screw C, This screw adjusts the length of the cut, which 
is determined by the angle of the ring. 

The cutting device is fastened in an ordinary tool pos 
consisting of a tube # made of machinery steel, on one 
side of which a tool holder F is mounted in a sliding fit. 
On the other side of F is a bushing @ which ean be ad- 
justed in either one of the two notches by means of th« 
pin H. During the operation the pin will rest in the in- 
ner notch. When it rests in the outer notch the tool is 
released by the pressure of the spring J and is drawn 
back by the spring which connects the tool holder F' with 
the bushing G. 

In this way the tool is removed after the operation, a 
sufficient space from the cut bushing being allowed for 
its removal. The tool holder F holds the cutter A and 









































AM. MaCHiMiST 





Fig. 1. ATTACHMENT Frr'rep 'to THE LATHE 
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Fic. 2. DETAILS oF THE ATTACHMENT 


is pressed in the extension L, which holds the roller /’. 
This roller slides on the cam B and moves the tool hold: 
forward and backward. ‘The tool holder is prevente:! 
from turning by means of a key M. 

When operating we adjust the cam to the desired leng' 
of the bushing, fasten the cutting device in the tool po- 
place the bushing @ in the inner notch, start the lat) 
and cut one groove, by moving the cross-slide against t 
wall of the bushing. To cut the return groove, the cutt:' 
is moved in the opposite direction. .This cutter is mac 
to cut on both sides. 


33 
A toy company at Sheboygan, Wis., started out to use on'y 
the waste wood from other mills. It has worked out a sy*- 
tem of using all small waste pieces so that practically not/i- 
ing but the sawdust is lost. 
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Methods in a California Gas-Engine Shop 


S) \VOPSIS—Planing engine beds with the aid of exten- 
siov tools and drilling beds through jigs which are cor- 
recily located on the work by trunnions which fit the seats 
bored for the boxes. Boring cylinders with double and 


single cutter heads and finishing the bore with a reamer 


wilh spiral blades. Crankshaft turning with the work 

held in easily adjusted fixtures which throw the shaft off 

center the necessary amount for the machining of the 

pins and the ends of the webs. Boring brasses for main 

bearings in a two-jaw faceplate fixture and turning the 

brasses on an arbor which clamps the work by the ends. 
+24 

An extensive line of engines, operated by gas, gasoline, 
naphtha, alcohol, distillate, etc., is manufactured by the 
Western Gas Engine Corp., Los Angeles, Calif. These 
engines, as built at this plant, range in size from 2 to 
150 hp. All sizes are produced with the aid of complete 
sets of jigs and fixtures, and many interesting methods 
are to be seen. A number of the special tools and meth- 
ods are here illustrated. 

A general view in the machine shop is represented in 
Fig. 1, which shows principally the erecting floor with 
a number of engines of various sizes either partially as- 
sembled or quite ready for the running test and general 
inspection. It will be seen that the engines are put 
through the works in good sized lots, the different sizes of 





Fic. 1. Erecting Froor—Western Gas-EnaiIne Corp. 


STANLEY 


flywheels, cylinders, beds and other members being ma- 
chined in large numbers. 
ENGINE-BED OPERATIONS 

In machining engine beds, the castings are first planed 
on the bottom, then turned over and planed on top to re- 
ceive the longitudinal ribs or pads on the sides of the 
cylinder by which that member is later secured in posi- 
tion. The bed is then turned crosswise of the platen, and 
with an extension head the seats and joints for the bear- 
ing caps are planed. The caps are then drilled on and 
secured by tap bolts. 

The casting is next placed on a horizontal boring ma- 
chine and bored out to receive the main bearing brasses. 
The seats thus bored in the bed constitute locating sur- 
faces for the jigs by which the bed is later drilled, 

The two bed jigs are illustrated in Fig. 2. The one 
shown in position on the work is used for drilling the 
holes for the bolts which secure the cylinder in place. 
This jig is bored through the head to receive a short shaft 
whose projecting ends form a pair of trunnions by which 
the jig is correctly located in relation to the main bear- 
ings. The trunnions are a close fit in the seats bored 
for the brasses, and when the caps are bolted down the 
jig is secured perfectly square with the axis of the shaft. 
The jig seen at the side of the engine bed is for drill- 
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ing the holes. in the side of the bed for the rocker shaft, 
the gear stud and the governor trip. This jig is located 
on the work by means of a hub which fits the bored seat 
for the main brass and by a lip at the outer end which 
rests upon the planed surface along the top of the bed. 





ira. 2. Dritt Jieas ror EnGIne Beps 
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MACHINING CYLINDERS 
Cylinders are bored on the horizontal machine in thie 
manner indicated in Fig. 3, which shows a 1214-in. cy!- 
inder in place. A roughing cut is taken first with a 
double cutter head similar to the one shown on the table 
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Fia. 6. Secrion THroveH Fie. 8. FLYWHEEL FIXxtTure 
FOR BorinG MILLs 


CYLINDER JIG 





Fie. 7. MACHINING FLYWHEEL 











Fre. 3. Boring CYLINDERS 
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Fic. 4. Larce REAMERS 
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of the machine; then a second cut is taken with one tool 
set out to form a single-end cutter, which removes 35 in. 
of metal. Following this cut a reamer is run through the 
work to take a scraping cut, removing just enough metal 
to produce a smooth, accurately sized bore. 

Several of these large reamers of different diameters 
are shown in Fig. 4. They are made with cast-iron 
bodies in which blades are inserted at an angle of about 
20 deg. to give a shearing action. The bottoms of the 
blades are tapered about 5 deg., and rest on similarly 
sloped surfaces milled in the body in order that the blades 
may be adjusted. Two of the blades in each reamer are 
placed exactly opposite each other to permit calipering, 
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but all of the other blades are staggered to prevent chat- 
tering. The blades are of 4-in., high-speed steel. The 
reamer is fed through the bore at a rate of % in. per 
revolution. These home-made reamers are used in vari- 
ous sizes from 614 to 1414 in. diameter. 

The pads or ribs along the sides of the cylinders are 
planed by mounting the casting between large cone cen- 
ters carried by fixtures, which are placed on the platen. 
These fixtures may be set to accommodate different 
lengths of cylinders, and the large cone centers have suf- 
ficient range between their large and small ends to adapt 
them to the many different bores. 

After the planing, the cylinders are placed in drill jigs 





Fig. 5. DriLLiIng CYLINDERS 




















Fig. 9. CRANKSHAFT FIXTURES 
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of the type illustrated in Fig. 5, where the bolt holes are 
drilled through the ribs and the pad at the side is also 
drilled to receive the exhaust box. 

The drill jig is shown in section in Fig. 6. It is 
turned open side up to admit the cylinder, which is 
located by two bushings or sleeves, which slide into the 
bore from opposite ends of the jig. One of these locating 
sleeves is provided with setscrews, which are forced 
against the end of the cylinder to press it against a fin- 
ished surface at the opposite end of the jig, thus locating 
the work endwise. Studs and nuts prevent the sleeve 
from sliding out under the thrust of the setscrew. 


FLYWHEEL WORK 


Fig. 7 represents the machining of a 6-ft. flywheel for 
a 60-hp. engine, on a vertical boring and turning mill. 
The wheel is cast with a split hub, which is clamped to 
the shaft by two 114-in. bolts and also provided with a 
straight key. The flywheel is placed on the vertical mill 
for the boring of the hub, the turning and facing of the 
rim, and the turning of one end of the hub for a friction- 
clutch stub-shaft. Also a series of bosses on the arms 
are faced off to receive the belt pulley, which is bolted to 
the flywheel arms. 

The wheel is dropped into three supports on the boring- 
mill table of the form indicated in Fig. 8. The arms 
rest on adjustable jackscrews tapped up through the bot- 
tom of the fixture and are confined between a pair of set- 
screws tapped down at an angle through the side lugs. 


CRANKSHAFT FIXTURES 


The shop is equipped with turning fixtures for all sizes 
of crankshafts, and two or three sets of fixtures for this 


work are shown in Fig. 9. The large fixtures illustrated 
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Fia. 12. 
Toots ror Main BRASSES 


Fig. 11. 


are for a 614-in. shaft for a 90-hp. engine; the small ones 
are for a 12-hp. engine shaft of 3,%;-in. diameter. The 
throw of the larger shaft is 26 in.; of the smaller, 13 
in. 

The fixtures are provided with suitable means for 
securing the crankshaft and are fitted with centers for 
turning the pins and the ends of the webs. The pin and 
web are first turned and the inside of the web also fin- 
ished, then the fixtures are removed and the main bear- 
ings turned, a counterweight being attached to the end of 
the crank web to balance the work. 

The boxes or brasses for the main bearings are formed 
of a brass shell, which is lined with babbitt metal. The 
shells are cast in halves, the babbitt metal is poured in, 
and the boring and turning operations are then accom- 
plished with the tools shown in Figs. 10, 11 and 12. 

For boring, the two parts are placed in the two-jaw 
faceplate fixture shown on the lathe in Figs. 10 and 11. 
A liner 4 in. thick is used between the brasses when in 
the engine, and a similar thickness of metal is fitted in 
the jaws of the fixture at A, for the two brasses to rest 
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against when set up by the screws from each side. The 
edges of the brasses are, of course, planed before they 
are placed in the boring fixtures. The jaws of this fix- 
ture are bored out large enough to admit all sizes of 
brasses required. 

The turning arbor is seen in Fig. 12. It is also fitted 
with two ribs 14 in. thick for the edges of the brasses to 
bear upon, and the two halves are sectired to the arbor 
by a clamp ring B and a saucer-shaped disk C’, which hay 
a center to fit the tail center of the lathe, and is finished 
internally to conform to the ends of the brasses, whic) 
are cast with a bevel of about 45 deg. With the work held 
in this manner the outside diameter is turned to size, 
after which the clamp ring is removed from the flange 
and the brasses clamped by a ring on the body while the 
flange and end are machined. 


PISTON AND WriIstTPIN DESIGN 


An interesting feature of design in connection with the 
piston and wristpin is shown in Fig. 15. The wristpin 
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Fie. 13. Piston anp WristTPiIn 

is square at the ends, and after the pin is turned to size 
the extreme ends A are turned to a given radius, the 
diameter across the ends corresponding to the diameter 
across two finished seats B, bored out in the piston. The 
wristpin then fits into the bored portion of the piston and 
rests upon two faced lugs, to which it is securely bolted. 
Enough dimensions are left on the drawing of the piston 
and wristpin to give a-clear idea of the construction. Ii 
will be noticed that the wristpin for this particular size 
is turned on the ends to a diameter of 834 in., and that 
the internal pads in the piston are bored to the same 
dimension. The wristpin is 3 in. square on the ends and 
is turned for a 2%-in. bearing. 

The turning of the square ends of the pin to the speci- 
fied diameter of 8%4 in. is accomplished with a faceplate 
fixture, which is in the form of a V-bleck, in which the 
cylindrical portion of the pin is secured by a U-shape:! 
strap. This V attachment carries the work parallel to 
the faceplate, and the ends are easily turned off with « 
tool in the regular tool post of the lathe. 
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The net value of all products of the.black-plate mills an‘ 
dipping establishments in 1909 was $65,378,580, of which 
amount the value of tin and terne plates represented 70.1 per 
cent. In 1904 the value of the tin and terne-plate product 
formed 80.9 per cent. of the net value of all products of 
these establishments, and in 1899, 75.7 per cent.» The value 
of products of the industry in 1909 was 58.2 per cent. greater 
than in 1899. The value added by manufacture—that is, 
value of products less cost of materials—was $22,948,150 in 
1909, and the number of wage earners 18,956, 
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Special Arbor for a Difficult Grinding 
Operation 


The engraving shows a difficult grinding job for valve 
ends. These had to be ground to a 1%-in. radius. Sev- 
eral methods were tried, but the one illustrated proved 
the most successful. It will be seen that the difficulty 
was in the method of holding them. 

The fixture consists of a mandrel A. This is of steel, 
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SECTION Y-Y 


Arpor FOR DIFFICULT GRINDING OPERATION 


centered, turned and threaded at each end, and has a 
cylindrical locating body for the flanges B. The center 
portion of the mandrel is shaped with four flats for the 
valve ends to bed on. It is then drilled for the plugs C 
and afterward hardened and ground at the places marked 
A. The plugs are turned, split and then hardened and 
ground to the size of the holes in the valve ends, plus 
0.002 in. This allows the pieces to be pressed onto them, 
and the plugs tend to expand in the hole. The flanges 
B are then put on the mandrel and locked securely with 
the valve, pieces by the nuts ). The sides of the valve 
ends are ground true with the center hole so that the 
flanges grip all four pieces to be operated on. 
C, F. Georce. 
Cleveland, Ohio. 
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Accurately Drilling Small Holes 


Details of a device for accurately drilling smal] holes 
are shown in Figs. 1, 2 and 3. The part shown in Fig. 
| is ground and fits the tailstock of the lathe with the 
front end A ground to fit the 0.2-in. hole A in Fig. 2. 
The front end of Fig. 2 is bored out to fit a No. 2 Jarno 
taper which is 1 in. long, 0.2 in. at the small end and 
0.25 in. at the large end. 

The part shown in Fig. 3 is turned in the screw ma- 
chine and the hole is bored for the drill rod A which is 
alterward soldered in. Taking a piece of hardened drill 
ro] and grinding two flat sides, we have a quickly made 
flat drill. We grind the flats on the drills in a taper 
chuck in the bench lathe and can also grind a drill smaller 
than standard drill-rod sizes if necessary, thus making 
all the parts true and central. 

Fig. 3 is then placed in the tapered portion B of the 
hole A, Fig. 2. The 0.2-in. ground end A of Fig. 1 is 
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LETTERS FROM PRACTICAL MEN 


ee ee ee ec ee MMLC ART 


then inserted into A of Fig. 2. The tailstock is then 
pushed up close to the work and by taking hold of the 
knurled portion C the small drills are pressed through 
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Device ror AccURATELY Dritting SmMAtt Howes 


the work with great satisfaction, and at the same time 
with a feeling much more sensitive than is experienced 
with any tailstock screw. 
THOMAS WILLIAMs. 
New York, N. Y. 
es 
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Punch and Die for Wrenches 


The engraving shows a punch and die for making 
wrenches. In this die the punches are so arranged that 
by running the stock through cither way a different size 
wrench is blanked out. The size of the body remains 
the same, but the square is changed. In blanking a ;x- 
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in. wrench the stock (10-gage sheet steel) is fed through 
from the right-hand side and held against the stop pin 
on the opposite side. 

In changing for a 44-in. wrench this stop pin is driven 
down helow the surface of the die and the one on the 
opposite side is driven up. The stock is then fed through 
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from the left-hand side. No changing of punches is nec- 
essary. After the wrenches are blanked they are flat- 
dropped, tumbled, and case-hardened. 
B. O§ESTREICH. 
Two Rivers, Wis. 
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Laying out Master Cam for Grinder 


The problem of laying out the master cam for an auto- 
mobile-camshaft grinder is an interesting one. A draw- 
ing of the exhaust cam which operates a flat-faced push 
rod on an automobile motor is shown in Fig. 1. It was re- 
quired to lay out a master cam that would reproduce this 
shape in the grinding machine. The diameter of the 
grinder wheel was given as approximately 12 in., the base 
circle of the master cam 6 in. and the master cam roller 
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LayIne Out MAsTER CAM FOR GRINDER 


6 in. As the lower half of the cam outline is a circle 
about the center O, Fig. 2, and the shape is symmetrical 
about the vertical center line BB, the construction for 
laying out the master cam need extend only about either 
half of the upper curve CDE. The part CD being taken 
as most convenient, we proceed as follows: 

The outline of the cam is carefully drawn to a scale of 
4 to 1 near the lower right-hand corner of the paper. The 
upper left-hand quadrant is divided into a number of 
equal divisions, as shown in Fig. 2. With the center on 
line AA, strike an are with the radius of the emery wheel 
to a scale of 4 to 1 so that it will be tangent to the cam 
curve at C. This center at F gives us point 1. Continue 
in the same manner to locate points 2, 3, 4, etc., on the 
radial division lines, as shown. When all of the points 
have been located, strike an are FG through point 1 about 
O as a center. The radial distance a between the points 
2, 3, 4, etc., and the are /'G show the amount the centers 
of the grinder wheel and cam being ground must be sep- 
arated at the different positions from their original cen- 
ter distance OF (to a scale of 4 to 1) in order to repro- 
duce the given cam curve. With this in mind we proceed 
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to lay out the master cam to a scale of 1 to 1 or full 
size. 

As the radius of the dase circle of the master cam is 
3 in. and that of the cam roller is 3 in., the origina! 
center distance between the master cam and its roller on 
the line AA is OH = 6 in. With the center O and the 
radius OH, strike the are 77. On each radial line lay otf 
from the are HI the distance b, equal to 4% of the dis- 
tance a on the same radial line, to locate the new points 
1’, 2’, 3’, ete. (the distance b is the distance a reduced 
to its actual amount as the second construction is drawn 
full size). Now with the centers at 1’, 2’, 3’, etc., strike 
the ares of 3-in. radius, as shown, tangent to which draw 
a smooth curve C’D’, which will be the required curve 
for the master cam. To complete the master-cam outline 
reproduce the curve C’D’ from £’ to D’ and strike the 
ere £’C’ with the given radius, 3 in. 

The principle involved in these two constructions is 
first to roll the given curves, the grinder wheel and the 
motor cam, on each other to get the amount of separation 
for their center distances at the different positions, and, 
second, to construct the required curve, the master cam, 
so that it will roll with its mate, the master-cam roller, 
and have the same separation for center distances at the 
same relative positions as in the first case. 

G. V. ANDERSON. 

Ithaca, N. Y. 


Holding-Down Device for Machine 
Tools 


The engravings show an improved method of securing 
or holding down small jobs or light castings on drilling, 
planing and other machine tables. The device comprises 
a T or square-headed bolt or upright standard A, Fig. 1, 
the head of which is placed in one of the slots B of thie 
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Fie. 2. THe Devicr 
DISENGAGED 
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Fie. 1. Hotpine-Down 
Device ENGAGED 





table C. On one side of the standard A there are a nu }- 
ber of buttress or similar teeth which engage with te: ‘h 
in the arm D. This arm is loosely mounted on 1 
standard, and on the rear end of the arm is a buttr:s 
which bears against the standard when the screw EF | 
being screwed down on the clamping arm F. This a»! 
has a buttress end to bear against the upright A. 

The upper arm D has a slot to allow it to’ be deflecied 
when it is required to be lifted or lowered, this deflecting 
action causing the teeth to disengage, that is, when the 
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screw has been unscrewed as shown in Fig. 2. When 
this is done both arms can be raised or lowered by hand 
to suit the different heights. 

?y using this device, packing is entirely dispensed with, 
saving much time ordinarily wasted in searching the re- 
quired packings. It is particularly designed for use on 
small drilling machines where space for packing, etc., is 
limited. Among its numerous advantages are its port- 
ability; the ease with which it is brought into gripping 
action, and the facility with which it can be carried away 
without disarrangement of its parts or levers. 

To be made to fulfill the last advantage a cap could 
be placed on the top of the bolt or standard, and to make 
this standard more rigid at its base it could be screwed 
externally and a knurled collar or nut placed thereon, 
which could be screwed down by hand until it bedded onto 
the table top. This is shown in dotted lines in Fig. 1. 

T. JOHNSON. 

Halifax, Eng. 


Turning Calender Rolls 


In turning the paper bowls or rolls for use in calenders 
a keen knife-edged tool is used; but for re-turning the 
rolls in place, a very different tool is used. It is simply an 
ordinary plane iron, say about 21% in. wide and 4 in. 
thick. The upper surface is grooved very much like a 
continuous tooth file of coarse pitch, the teeth being 
parallel to the sides of the iron. As there is no need of 
exactness of teeth any blacksmith may easily cut them 
with a suitable chisel. The front edge is ground exactly 
like an ordinary plane iron; this leaves a ragged edge or 
a sharp-pointed tooth at each groove. 

In use this results in more of a fine tearing than a cut- 
ting action, the tool being moved back and forth to break 
the grooves. A coarse tooth is used on the first tool, say 
about 14 in. pitch, then two or more of a gradually finer 
pitch, finishing with a light scrape of an ordinary plane 
iron without teeth. A wooden handle is used to hold the 
plane irons, and a bolt with a thumb nut and clamp, the 
bolt passing through the slot in the plane iron. A suit- 
able bar of iron or wood is used as a hand rest for the 
tool. 

{t is desirable that the roll should bear slightly harder 
toward the center than at the ends. This allows a more 
un'form pressure due to a slight bending of the spindle 
When the pressure is applied. When the turning is com- 
pleted the roll is given a wash with water while running; 
this, with the pressure of the iron roller, makes a nice 
smooth surface. It is a good idea to reduce the diameter 
of the iron clamping flanges on the paper roll, say about 
1 in. less than the paper, leaving only a shoulder about 
¥, in. to within 144 in. of the paper diameter. As the 
roli wears away this small shoulder is easily reduced by 
a hand turning tool, and there is no need to remove the 
roll from the calender. 

The plane-iron tools are practically of no use for cut- 
ting in the lathe, neither is an ordinary roughing tool 
for iron as it will tear holes in the paper. The knife- 
edged tool is sharpened to about the same cutting angle 
as for wood, and is used with the knife-edge lying parallel 
to the roll, the feed being fine. 

W. Burns. 

Govan, Scotland. 
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An Operation on a Special Spiral 


What follows describes a problem that confronted us 
some time ago for the feed rolls of corn huskers: 

Fig. 1 shows a brass spiral cast upon a cold-rolled shaft, 
Between the ribs a strip of rubber had to be inserted the 
full length of the spiral. Being a rough casting, the pitch 
varied a little, but by measurement the average pitch was 
about 1.6458 or six revolutions in 9% in. 

The jig made to stretch and press the rubber in the 
spiral groove is shown in Fig. 2. The rubber strip used 
was nearly 44 in. wider than the groove. The frame A 
was bolted to the tool-post rest on the saddle, the top of 
the roller B being on a level with the top of the spiral 
rib A, Fig. 1, when held between the centers ori the lathe. 
The rollers were adjusted by the screws C passing through 
the plate D until the rubber, which passes through the 
rollers, was stretched. sufficiently to allow the roller F 
to press the rubber between the ribs on the spiral. The 
lathe had a 4-thread leadscrew and had three changes of 
feed for each train of change gears, that is, standard, 
half and double. With the lathe set up to cut a screw of 
eight threads per inch, the operation of a lever one way 



























































A 
ceiadeielll aeeaall 
4 
Fic. 1 
a x 
I A, UL.-D D- oft 
4 H 
|S |_ 2 : " 
--f jt---4i f-S ’ 
gt=-=3p —) 
i BI} foh 
sie = 9 = 7 =— 
| _ = aw eaten 2 ' 
1 A (ii A 
Fic. 2 An. MacHnbgw 


OPERATION ON A SPECIAL SPIRAL 


or another makes it possible to cut either four or 16 
threads per inch. 

The change gears on the lathe were: 20, 30, 35, 40, 40, 
45, 50, 55, 60, 65, 69, 70, 80. The question was to find 
a train of gears that would give the required lead. After 
figuring we found that tue nearest we could get to it 
without fitting up an extra stud, was to make an extra 
gear having 75 teeth. By calculating as if the leadscrew 
were 0.5-in. instead of 0.25-in. pitch (the change of feed 
from standard to double making this allowable) we have: 

Pitch of leadscrew X driving wheels = pitch of 
work X& driven wheels 
or 


: : vitch of leadscrew X drivers 
Pitch of work = ence ——,—__—-- 
. driven wheels 





05x 69X75 11.5 yore 
= Oo = = 1.6428 
35 X 45 ( 
Pitch of spiral = 1.6458 in. 
Pitch cut by train = 1.6428 in. 
Error = 0.003 in. 


But as this was only an error of 0.021 in seven revolu- 
tions, it was of little importance on this particular job. 
James H. Roperrs. 
Hamilton, Ont., Can. 
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A Simple Method of Obtaining 
Cutting Speeds 


The usual formula for obtaining the surface speeds of 
lathe work, milling cutters, and the like, which is as fol- 
lows : 

R.p.m X 3.1416 &K diameter in inches 
12 


in feet per minute 


= surface speed 


is very cumbersome in the machine shop where paper and 
pencil are not always at hand. As a result, too little at- 
tention is sometimes paid to the cutting rates. 

The following method has been found effective where 
extreme accuracy is not required, as it has but one mul- 
tiplication, which may be made mentally, and its only 
requisite is a watch equipped with a second hand. 

Count the number of revolutions in 16 seconds (the 
exact value is 15.708 sec.), multiply by the diameter of 
the work or cutter in inches, and the product will repre- 
sent the surface speed in feet per minute. 

Cutting speeds obtained in this way may be relied upon 
within 5 per cent. More accurate results can be reached 
if two radial lines are drawn in the second dial of the 
watch face, having a space between them equivalent to 
1534 sec. The watch may then be held nearly in line with 
the eye as it watches the work, the counting commenc- 
ing as the second hand covers one line, and ending as it 
passes the other. 

E. H. ScHELL. 

Providence, R. 1. 
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Why Expect Free Advice from a Man 
with a TradeP 


It has always been a matter of surprise to me just why 
advice or information received from a person with a 
trade and from another with a profession should be 
viewed so differently. : 

I am reminded of a man, who at the time was con- 
sidered a friend. Tle was a doctor; in other words, a 
member of a profession. He was interested in buying a 
car, but as his knowledge of cars was meager, he wanted 
outside assistance. I, at that time, dabbled a little in 
automobiles, and he asked me to call around and have a 
chat about them. I called and, after the doctor had in- 
quired about the condition of a member of the family 
whom he had been treating, for two hours I advised him 
gratis in connection with the design, operation and repair 
of automobiles. Imagine my surprise when a month later 
[ got a bill from him for $2 marked “professional ser- 
vices,” which covered the visit I had made at his request 
and wholly in his own interests. 

Now why should a man with a trade be expected to give 
his services and advice for nothing?’ Yet it is the practice 
to ask such a man any question and expect full and free 
information, whereas the doctor or lawyer, or other pro- 
fessional man charges any price he thinks he can get. I 
am not saying that they should not be reimbursed for 
their services. My argument is that a man with a trade 
as his only asset should be recompensed on the same 
theory when his advice or assistance is sought. 

A Tow Ler. 

New York, N. Y. 
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An Ingenious Emergency Repair 


Some time ago, while ascending the upper reaches of 
the Columbia River, in the state of Washington, I had 
an opportunity to witness the repair of a steamboat ei- 
gine that reflected more credit upon the man who made 
the repair than upon the one who had designed the ei- 
gine. 

The boat was of the shallow-draft, stern-wheel type. 
with a power plant that looked more like two sawmill 
engines than any regularly designed steamboat rig. On 
this occasion the crank on one side of the stern wheel 
became loose on its shaft, and some pretty lively work 
Was necessary to get a line ashore and secure the boat in 
the swift current that runs in that part of the river. 
From the readiness with which the engineer produced thie 
implements needed for repairs it appeared that the same 
trouble had occurred before, and upon investigating [ 
found this to be so. 

The crank was not keyed to the shaft, but was shrunk 
on, and evidently not very well at that. A piece of sheet 
iron was laid on the timbers around the wheel bearings, 
and a brisk wood fire started on it. In a short time the 
loosened crank was lifted off, and a piece of tin, taken 
from the side of an oil can, was wrapped around the 
shaft. A similar piece was taken from the shaft, beaten 
flat and wrapped around again on top of the new one. 
The crank was then heated to a good red heat, driven on 
over the shaft with its tin wrappings, and cooled by dasli- 
ing several buckets of water over it. When the engines 
were started the repair held, and continued to hold for tlie 
two davs I was with the boat. 

A. C. Storr. 

Brooklyn, N. Y. 
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Handling Work Conveniently on 
the Radial 


It is time we were giving consideration to the radial 
drilling-machine operator. Considerable time is lost 
every day in unnecessary stooping or getting down on 
all fours to handle a piece of work; this we have remediv'! 
hv putting our radials on two 12-in. I-beams and makiiyg 
two horses 12 in. high plus the thickness of the beds, for 
handling the heavier castings. These horses can 
set to one side when not in use. By placing a board 
18 or 20 in. back from the front and between the I-bearis 
it leaves a place for several clamps and bolts. 

On some work we have added 1814 per cent. to the out- 
put by this simple arrangement, and the operator }:°- 
sents more the appearance of a man doing his work thn 
a contortionist. 


M. R. Morrow 
St. Johns, Ore. 
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According to statistics compiled by the Census Bureau. of 
the 34 establishments in the combined tin and terne pl..te 
industry in the United States in 1909, 27 both rolled blo k 
plates and dipped them, three rolled black plates but had 10 
dipping departments, while four were engaged in tin id 
terne dipping only. The number of each of these groups 
of establishments was smaller in 1909 than in 1899: but the 
decrease was greatest in the number doing a dipping busi- 
ness only and the number making black plates/with no dip- 
ping departments. There has been a growing tendency to 
consolidate the two branches of the business. 
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Pressures on the Teeth of Worm 
Gearing 


I have read Otto M. Burkhkardt’s comments, page 159, on 
my article appearing in Vol. 38, page 891 and in reply will 
attempt to make clear the questionable points brought up. 

It is a fact that there is some loss of power in worm 
gearing and that this loss is caused by friction. It is also a 
fact that this loss is a loss of pressure only. How this af- 
fects the end thrust can be seen from the following ex- 
ample: 

Assume a worm and gear in which the number of teeth 
and pitch diameters are equal. The spiral angle will then 
be 45 deg. and the pitch-line velocities will be equal. The 
product of the pitch-line velocity in feet per minute and the 
tangential pressure in pounds at the pitch lines will sequal 
the amount of work done in foot-pounds per minute. 

If we imagine the gears to be frictionless there will be 
the same amount of power at the gear that there is at the 
worm, or the output will equal the input, and the end thrusts 
for the worm and gear will be equal. Assume the efficiency 
of the gearing to be 80 per cent with a loss of 20 per cent. 
due to friction (assume no loss in the bearings). With the 
gearing positively meshed we know that the pitch-line 
velocities are the same as when assumed to be running under 
frictionless conditions; therefore, we know that none of the 
20 per cent. loss is due to loss in velocity, and consequently 
the loss must be in pressure. 

If the tangential pressure at the pitch line of the worm 
equals 500 lb., we have, under frictionless conditions, 500 Ib. 
pressure at the pitch line of the gear. But as we lose 20 per 
cent. of the pressure, the 500 is reduced to 400 lb. as the 
pressure on the gear. As the gear tangential pressure reacts 
on the worm thrust bearings it is obvious that the worm end 
thrust equals 400 lb. There can be no loss in input and the 
worm tangential force remains 500 Ib., equaling the end 
thrust of the gear. In general then, we can say that the 
tangential pressure on the worm gear equals the end thrust 
of the worm, and the tangential pressure of the worm equals 
the end thrust of the gear. It seems from this that friction 
does have some influence on the end thrust, which is con- 
trary to Mr. Burkhardt’s conclusions. 

His second illustration is probably meant to be similar to 
a case where a certain output is required regardless of fric- 


tion. In such a case it is necessary to have the input greater 
to make up for the amount lost in friction. If the car were 
required to slide down the incline and produce a given pres- 
sure parallel with the inclined plane (say the pressure with 
which it would slide if considered frictionless) and the fric- 
tion became or was assumed to be so much greater that the 


car produced only part of the pressure required, it would then 
be found necessary to add weight to the car to make it slide 
with the required pressure or force. Consequently the fric- 
tion has influence on the action of the car and the car 
Weight, which is contrary to my article’s deductions. 

it is difficult to see how the width of face affects the re- 
ults so long as the width is a pre~tical one. In the gearing 
mentioned the widths of faces wvuld not have altered the 
Its under the conditions stated. 
Co consider the case of the screw and nut; assume a screw 
and nut with a lead of thread such as to make a spiral angle 
il to 45 deg., conditions frictionless, and the nut held 


nN 
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from moving in any direction. Then the turning pressure ap- 
Pli'd at the pitch diameter of the screw will equal the force 
tending to move the nut endwise. As the nut cannot move, 
the screw being free to move endwise, advances with an axial 
pressure equal to the force turning the screw. Now assume 
the screw and nut to have an efficiency equal to 50 per cent. 
With the same turning force as before the screw will ad- 
vance with only half the axial force assumed under friction- 


less conditions. 

_In regard to tooth contact; it is not understood that the 
wider angle tooth gives better contact. Attention is called to 
the very interesting article on this subject by O. J. Beale in 
Vol. 26, page 92. The wider angle does away, however, with 
undercutting when there is a low number of teeth in the 
Sear, also the worm is more easily ground after hardening. 

In my previous article this matter of tooth angles was 
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not claimed to show a considerable difference in efficiency. 
in fact the difference was shown to be slight, but the point 
was to show that the wide-angle tooth did not help revers- 
ibility on account of its slightly less efficient form. 

Mr. Burkhardt acknowledges the greater separating force 
of the wide angle tooth, which real'y means greater pressure 
between the teeth. This pressure between the teeth is one 
of the causes for loss in efficiency in all worm gearing. 
Therefore, if the gears are the same in finish, accuracy, etc., 
the small-angle tooth will have the advantage in efficiency. 

WM. P. BROWN. 

Brown & Sharpe Mfg. Co. Providence, R. I. 


Die for Forming a Tube in One 
Operation 


In Vol. 38, page 1041, J. Stanitz shows a die for forming a 
tube in one operation and also refers to a die shown by W. H. 
Hoerle in Vol. 36, page 724. I designed a die for doing this 
kind of work in 1896, as shown in the engraving and know 
from about six years’ experience with it that it was all that 
could be desired. It consists of the bedplate A suitable for 
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Dries For ForMInG TUBE IN ONE OPERATION 


the press at hand; the die B, the mandrel C, the puneca P and 
the cast-iron punch holder E. 

Fig. 1 shows the punch up with the blank dropped in, and 
the mandrel in position. The weight of the mandrel has a 
tendency to crowd the blank over against the punch and al- 
low the mandrel to start in the die. If the blanks are placed 
in the die with the burr in toward the mandrel there is no 
tendency to buckle back as objected to by W. H. Hoerle in 
his article. 

Fig. 2 shows the die in closed position and needs no 
further explanation. Figs. 3 and 4 show the style of tube 
I have made by the hunired thousands in this die. The little 
ears that lock it together pass in the grooves in the die 
shown by the dotted lines in Fig. 2. The blanks are dropped 
in the die with the ears down and formed as a plain tube 
would be, except that the ears are left out at the first stroke 
as shown by the dotted lines in Fig. 3, after which the man- 
drel is turned with the tube until the ears are standing up 
and struck another blow, which closes the ears in position. 

This die will form a tube % in. thick or less. I never tried 
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any heavier stock, but do not see why it would not operate 
with any gage. I have made tubes 8 and 10 in. long out of 
XX tin ; and \% in. in diameter inside measurement, which I 
think cannot be done on any of the dies mentioned, as the 
mandrel would not be stiff enough. As 1 understand it the 
mandrel is supported at each end and must be stiff enough to 
form the stock into a U-shape. 

There was a description of a die similar to mine in Vol. 
25, page 605, which, however, was not open in front like the 
one shown. This opening is very convenient for feeding 
blanks. I used a fork at one side of the die to pull the tubes 
off the mandrel. It is more convenient to lift the tubes out 
of the die with the mandrel, pulling them off outside, than 
to remove the mandrel while the tube iS in the die. 

J. M. WEBSTER. 

Cincinnati, Ohio. 
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Descriptive Geometry and Drafting 


Prof. Higbee’s article, Vol. 38, page 987, on this subject 
is very good. He does not, however, in my opinion, get 
quite down to the root of the trouble, which is where we 
must get to cure it. My guess is that the seat of difficulty, 
and the thing which in most men’s minds constitutes the chief 
distinction of descriptive geometry, lies in the use of the 
“traces of planes.” By this I mean the lines of intersection 
of the planes of projection and the lines of intersection of 
planes bounding the solids which are represented and these 
planes of projection. 

These traces are purely artificial. They have nothing to 
do with the finished drawing, and I question if they are 
really needed to enable drawings to be made. I have spoiled 
some acres of drawing paper in my time, but I fail to recol- 
lect having run across a job out of school where these traces 
were necessary or even useful. If there are any, they must 
be few and far between. It would be interesting if readers 
would suggest any considerable number of jobs arising in 
their work, which some other reader cannot solve without 
these traces. 

It seems to me that “descript’ would lose much of its 
terror and nothing of its value as a mental stimulant if these 
artificial lines could be even partially eliminated. They are 
the one thing that pupils find most difficult to visualize, which 
is natural, because nowhere in nature do we see anything. 
which corresponds to them. 

ENTROPY. . 

Worcester, Mass. 


oe 
ve 


The Wage Payment Problem 


The article entitled “The Wage Payment Problem,” Vol. 
38, page 934, is worthy of careful consideration by both em- 
ployer and employee. The proposition set forth should ap- 
peal to both capital and labor, but whether or not it can be 
worked out practically is another matter. There appear to 
be certain features embodied in it that need some further 
attention and adjustment both as regards the workman and 
the employer. 

In the first place the statement is made that “When any 
improvement whatsoever is made which results in a shorter 
time being required to perform any task, the cost to the em- 
ployer should be reduced.” As this reads, the employee would 
get no pecuniary benefits whatever for any improvement 
either in apparatus or method he himself might devise which 
would reduce the time required to perform the task given 
him. The result is, therefore, that as no incentive is pre- 
sented no time reducing improvements can be hoped for 
from this source. If, on the other hand, the employee is 
given to definitely understand that he will also profit by any 
improvement resulting from his efforts, he will be constantly 
on the lookout, and in many instances will save money for 
his employer and incidentally profit financially thereby him- 
self. 

There are two ways in which this question can be handled. 
The first is to make a cash payment to the man responsible 
for the improvement; such payment, of course to be com- 
mensurate with the savings effected and to be agreed upon 
between employee and employer. The second way would be 
to allow the employee to enjoy the benefits resulting from his 
improvement for a certain time. In other words no price 
reduction is to be made until one or two months have elapsed, 
or whatever time may be agreed upon. 

In this way the workman gets his reward in the shape of 
more money for a certain time, after which the savings ac- 
cruing as a result of the improvement go to the employer. 
If the improvement is brought about by no effort or sugges- 
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tion of the employee directly concerned, then, of course, he 
can expect no benefits therefrom. 

Workmen as a class are jealous of,their rights, and when 
they feel that they are not being justly treated, they some- 
times hang back and retard progress. Furthermore, they 
keep to themselves any advanced ideas. They do not seem to 
realize that upon the success of the empioyer depends the 
prosperity of the workman. For this reason they frequently 
hold out for actual cash rather than for emolument in any 
other form. In a way they cannot be blamed much for 
this attitude as success and prosperity are usually meas- 
ured in dollars and cents by the employee as well as by the 
employer. 


A Man Who Refused to Accept Money 


There are, however, certain instances where the offer of a 
cash bonus failed to bring the proper kind of response. I 
remember a case where a machinist flatly refused the oppor- 
tunity to increase his wages nearly 50 per cent. on a certain 
job. We had received an order for about 100 cast-iron bases 
for building columns which, among other things, were to be 
finished all over the top surfaces. The most available ma- 
chine to do this work on at the time was a boring mill, so 
I went to the operator and offered him the job on a piece- 
work basis, stipulating, however, that he would be guaran- 
teed his regular wages. He would not listen to the proposi- 
tion, stating that he preferred to continue at his regular 
wage but promising to do the job to the best of his ability. 

As no amount of arguing would change his decision, I let 
him go ahead. After about half the castings were finished, 
I went to him and inquired how he was getting along, having 
in the meantime watched him and noticed that he was do- 
ing even better than I had anticipated. I pointed out to 
him where he had missed a chance to make some extra 
money by not accepting my piecework proposition, to which 
he merely replied that he was perfectly satisfied if I was. 

I cite this incident merely as illustrating the difficulty en- 
countered in convincing the general run of workmen that 
you are not trying to flimflam them when proposing some- 
thing new, and that the success of the employer and that of 
the employee always go hand in hand. It is obvious that 
greater output or reduced time make for the benefit of the 
one as well as of the other, although it is sometimes rather 
hard to make this clear to everyone. The piecework idea 
was quite new to the man mentioned, which, no doubt, had 
something to do with his refusal. It has been my experi- 
ence that the employee is equally as reluctant, if not more so, 
to take up any new scheme of payment as the manufacturer. 

As I understand the author’s proposed method of estab- 


lishing a “base time,” “satisfactory performance” and “pre- 
mium limit” system, the only one of these three subject to 
change for any reason whatever is the “base time.” The 


other two will always be in the same proportion to it as 
at the start. It is also understood that the workman re- 
ceives an increase in rate only when he equals the “satis- 
factory performance” time and a further increase when he 
reaches the “base time.” In other words there is no sliding 
scale between these points. If this is correct it is not clear 
why a “premium limit” dividing point is necessary. Would 
it not simplify matters considerably to have only the one (di- 
vision, limited on the one side by “base time” and on the 
other by “satisfactory performance”? 

The establishment of a “base time by experts working 
under ideal conditions is, no doubt, an excellent scheme, but 
it seems to me that the time once established under such 
conditions could hardly be changed unless through some iin- 
provement in the method of performing the task, a change in 
the design or class of material, or an improvement in | ie 
machine in which the work is done. In other words, a 
change could hardly be made simply because a number of ‘he 
workmen might be able to turn out the work at a “base time” 
rate continually. 

Practice makes perfect, and a constant application misht 
easily bring about such a condition. Moreover, it is nea:ly 
always possible to find some exceptional expert who can -e- 
duce almost any time if it is so desired. A reduction ‘or 
such a reason would obviously not be advisable. It is i!so0 
obvious that the regular workmen, no matter how expert 
they may become, will never allow themselves to go be!ow 
the “base time,” because then the incentive ceases. 

The scheme set forth, however, while quite novel, is 
meritorious and could, no doubt be made the nucleus of 4 
wage payment system that would be equitable, and ii is 
hoped that sufficient codperation can be brought about to at 
least give it a fair trial. Its further development wil! be 
watched with interest by both sides. , 


ELMER BURNS. 
Pittsburgh, Penn. 
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Operation Analysis by Stereoscopic 
Photographs 


The first published information about the application 
of stereoscopic photographs in motion study appeared 
in Vol. 38, page 937. The discovery of the method, the 
developing, and the attendant mechanical details are the 
work of Frank B. Gilbreth, the widely recognized and 
quoted motion-study expert. 

After the first interest in the method has subsided a 
little, comes the natural question, what will be the prac- 
tical application in industry of stereoscopic photographs 
of motions? Two kinds of motions are studied in the 
shop, machine motions and human motions. The term 
“motion study” is usually applied to the latter, but is 
inexact unless qualified by the word human. One original 
question thus subdivides into two: What use can be 
made of stereoscopic photographs in studying first, ma- 
chine motions, and, second, human motions? By way 
of answer only possibilities can’ be pointed out. 

In many industries the machine is ahead of the opera- 
tion. For many operations that are semiautomatic, ma- 
chines have been built that no operator can run, because 
he cannot keep up. It is possible that a study of such 
machine motions in their sequence and duration may sug- 
gest changes that will permit the possible machine speed 
to be utilized. It is not always the fully automatic ma- 
chine that is a success. We have all known cases where 
a semiautomatic has made good against an automatic. 
It is possible that we now have means to discover which 
type is better for a given set of conditions. 

Going a step further, the designer has had many sur- 
prises in high-speed machines, owing to their behavior 
at running speed. Inertia, friction, deflections, have en- 
tered to spoil well laid plans. Stereoscopic photographs 
of a machine in motion should be an aid in studying the 
action of high-speed parts. "here seems much promise 
in this application. 

Turning to human motion study, the article on page 
937 brought out two points, that mental hesitation is a 
cause of lost time, and inconvenient operating handles, 
another. Recent photographs have emphasized still an- 
other feature. A certain part of the work of preparing 
handkerchiefs for embroidering required seven operations 
by a girl, The most expert operator was selected and 
Pictures taken of her motions. A change was then made 
mm the mechanical appliances that eliminated three op- 
erations. If the original ones were numbered from 1 
to F inc lusive, Nos. 2, 3 and 4 were dropped, leaving 1, 
5, 6 and 7%. 

Photographs were taken of the same girl doing the 
work the hew way. The result was something of a sur- 
ma he prints plainly showed that the new method, 
‘ving only four operations, took longer, and required 
many more motions than the old way of seven. 
he girl had been following the old way for years; she 


bad known the new way but a few minutes when the 
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photographs were taken. The old way was habit; the new 
way was not. Here is an indisputable record that proves 
the need of carrying the training of workmen to the habit 
stage. The importance of this was emphasized in the 
report on industrial management of the American Society 
of Mechanical Engineers in these words: 

The training of the workers is essential in this part of the 
application. This must be far more than mere demonstration, 
the mere showing that a thing can be done. It must be 
patient teaching and help until the required degree of dex- 
terity or skill is acquired, that is, up to the habit stage. It 
is evident that such work cannot be hurried. 

Thus, a study of human motions by the camera will 
tend to tell us when the habit stage has been reached in 
the training of workmen, and short of that stage instruc- 
tion must not stop. This of itself is most important. 
Stereoscopic photographs of motions are records of a 
kind that we have never had before. And records of 
things as they are, are always of value. We now have a 
means of studying from comparable, unquestionable rec- 
ords the high-speed motions of both machines and men. 


2 
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Mathematics and Languages 


It would be difficult to advance any proposition sus- 
ceptible of less argument than that proclaiming the value 
of mathematics in any scheme of industrial training, 
but it is not so easy to assign definite reasons as to why 
this view is so positively and generally held. Even among 
engineers one receives a great variety of answers to the 
question, “What good has your mathematics done for 
you” 

Without attempting an analysis of the merits of the 
answers let us subject them to the process of the melt- 
ing pot and attempt to get a composite of the replies. 
It will be something like this: “Mathematics is the great 
disciplinarian of the mind; mental discipline improves 
the memory, the imagination, the intuition; it increases 
the reasoning powers and the ability to think clearly, 
logically and rapidly; it enables one to recognize essen- 
tials, to grasp and apply principles, to perceive resem- 
blances and relationships, and to understand cause and 
effect.” 

All this is true but it is equally true that it cultivates 
chiefly the reason; that just because it is such an exact 
science it prepares us for a state of certainties that has no 
real existence. It is not the only disciplinarian. There 
is needed something to develop not only the reason but 
the taste—not only the power but the flexibility—some- 
thing that will supplement the one-sided work of mathe- 
matics by preparing us for that state of probabilities in 
which we actually live. For this there is no better med- 
ium than a study of languages. 

Engineers do not always appreciate this. They can 
see with Emerson that “The world is mathematical, and 
has no casualty in all its vast and flowing curve”; but 
they cannot or do not realize that a knowledge of lan- 
guages is one of the greatest broadening influences that 














204 


can come into the life of a man; that it brings one into 
touch with the great minds of other nations, adds to 
one’s powers of observation and increases the ability to 
describe clearly the things observed. 

Not only is it true that a man ignorant of foreign lan- 
guages is never fully cognizant of the beauties and pos- 
sibilities of his own, but also that, “As many languages 
as a man has, as many friends, as many arts and trades, 
so many times is he a man.” 


oe 
oe 


Inertia of Habit 


Probably the greatest obstacle to progress in any line 
is inertia of habit, this not being confined to any class 
of people or any section of the country. It would be in- 
teresting to know what this characteristic costs the ma- 
chine shops of the country per year. It is safe to say 
thet it would amount to an astonishingly large figure. 

A recent inquiry among the manufacturers of ma- 
chine screws, indicates that the adoption of the standards 
recommended by the A. S. M. E. is progressing rather 
slowly, although in some quarters the proportion of in- 
quiries for this standard seems to be increasing and en- 
couraging. One of the main difficulties, however, is the 
fact that those who desire to adopt it are unable to buy 
screws made to this standard in the open market in many 
places, it being necessary to order them especially for the 


purpose, which in many cases means an exasperating de- © 


lay. In view of the fact that the Navy Department has 
definitely adopted the A. S. M. E. standard, it should pay 
some enterprising concern to carry these in stock, so that 
ihey can be supplied as promptly as the old standard, in 
case they are ordered. 

When we consider the comparatively short time which 
this standard has been before the public, we should not 
be discouraged, but rather compare it with the length 
of time it took the Franklin Institute and U. 8. S. thread 
to become standard to its present extent. There is prob- 
ably no reason why the majority of users could not as well 
specify the new standard as the old, except for the inertia 
of habit to which we have already referred. 


Changes in the Compensation Law 
of Wisconsin 


A few important changes have just been made in the 
law regarding workingmen’s compensation in the State 
of Wisconsin. Under the Act of 1911 it was necessary 
for the employer to elect to come under the law. This 
has now been changed so that every employer of four 
or more persons shall be subject to the provisions of the 
Workmen’s Compensation Act unless he specifically elects 
to the contrary. There will probably be few who will 
want to remain outside of the law, as about half the 
employers and over 200,000 employees were already under 
the law before the change. 

The new act takes away the defense of contributory 
negligence in addition to the other two defenses which 
were removed by the Act of 1911. These were: The 
assumption of risk by the employee, and the negligence 
of a fellow servant. All three of these defenses are, how- 
ever, restored to employers whose employees refused to 
accept the provisions of the act. 
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There is an entirely new section of the law whic 
requires all employers to carry insurance unless exeinptel 
by the Industrial Commission. This exemption is: only 
secured by the filing of satisfactory evidence with the 
commission that the employer is financially able to carr 
his own risk. All employers who are now carrying their 
own risks without insurance may continue this until 
Sept. 1, at which time they will be required to show 
that they are financially able to continue to do so. 

The civie provisions for compensation for different 
injuries are now made part of the act, the same as in 
any accident policy. This is the result of scientific dedu. 
tions drawn from the already wide experience of th 
commission, and will greatly simplify the administration 
of the act and assist in making speedy adjustments under 
the law. A new clause secures compensation to employees 
on account of time lost through infection due to the 
neglect of workmen. 

An original clause provides compensation for seriou 
facial disfigurement, while another reduces the compens- 
tion on account of age on the assumption that employee 
over 60 years old have fewer persons dependent upo 
them, this being designed to prevent discriminati 
against hiring aged workmen. Another special provision 
reduces compensation on account of intoxication, ani 
increases it when the employer has neglected to provide 
proper safeguard. 


oe 
PS 


The Grashof Medal 


On page 122 mention was made of the presentation 10 
George Westinghouse of the Grashof Medel by the Verell 
Deutscher Ingenieure during the German visit of mel 
bers of the American Society of Mechanical Engineer 
This medal is given only for technical or industri! 
achievements, not for service to the society or other ret 
sons. It was conferred upon Mr. Westinghouse in stri¢ 
keeping with this requirement. 

The Grashof medal was first awarded in 1894, and % 
men have been so honored. In general it is awarded but 
once a year, but may be given oftener if occasion arise 
Nominations for this honor are made by the council 
the verein, and these nominations are submitted to the 
vote of the living medal holders. The presentation 
the medal is not restricted to German engineers. but 
international in its nature. In 1904 it was given to! 
Swedish engineer, Gustav de Laval, in the same yer to# 
Englishman, Charles A. Parsons, in 1908 to a Swiss, Aur 


Stodola, and this year it has been presented to ar Ame 
can. 
The holders of this medal have included and now i 


clude many illustrious names in engineering pro“ress, ® 
the following list with the years of presentatio: show 
1894, C. Von Bach, H. Gruazon, O. Intze, F. S hicha™ 
1895, Gustav Zeuner; 1896, A. Wéhler, G. Von Kraus 
189%, Carl Von Linde, A. Riedler; 1898, Hugo Luther 
1899, A. Von Rieppel; 1900, Heh. Sulzer-Steiner; 1901 
Justus Flohr; 1902, A. Slaby; 1904, Gustave ce la 
Charles A. Parsons; 1905, Max Von Evth; 1907, Hert 
Blohm, E. Rathenau; 1908, Aurel Stodola, Giaf Fert 
Von Zeppelin ; 1909, Ernst Korting ; 1910, Carl 11. Zie®: 
1911, A. Martens; 1912, Paul MauSer; 1913, Ceol 
Westinghouse. 
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A 100,000-lb. Cylindrical Grinding versed or stopped by hand. In the upper position it 
li {ferent oat engages the lower handwheel with the traversing mechan- 
e as in achine ism so that the carriage may be moved by hand when 

















> dedue. The largest machine yet built by the Norton Grinding necessary. Changes in speed-of-work revolution are ac- 
ot & Co., Worcester, Mass., and, probably, the largest machine complished by change gears on the headstock. unterme- 
stration of its kind in existence, is shown in the engravings. diate-speed changes for traverse of the wheel carriage 
S under This is a plain cylindrical grinder having a capacity of are made on the front of this —— ays 
Aployees 54 in. in diameter by 18 ft. long, the total distance In order to secure straight and parallel ways, the Nor- 
to the between centers being 21 ft. It can, however, be fur- ton pendulameter was used. Tt will be noted that ad- 
nished in any desired length. While the machine shown justing wedges are placed at frequent intervals along the 
— has been equipped especially for grinding heavy rolls, this bed. With a proper foundation, the alignment should be 
os equipment is not necessarily a part of the machine, practically permanent. 
ployee which becomes a plain grinder with these omitted. 
at upol It is designed for motor-drive only, a total of 61 hp. 
binate being divided among 5 motors. The 40-hp. motor A, 
oo Fig. 1, is mounted on the wheel carriage and drives the 
a, & grinding wheel and the wheel-carriage traverse. The 
provide motor B is of 15 hp. and is mounted on the headstock 
for revolving the work. There is also a 2-hp. motor on 
the headstock for traversing it along the ways of the 
work base. Two other 2-hp. motors are provided, one 
on the footstock for traversing it, and another vertical 
motor C for driving the pump and moving the grinding 
ation wheel at right angles to the work. , 
. Verein The machine is of the traveling-head type, the size of 
f melt the machine making it necessary to place the operator 
scineets where he can see the point of -contact between_the work , 3 
dustrid and grinding wheel. For this reason he is placed on the 
her Tet Wheel carriage beside the vertical motor, and from this in iieaien, Sindee Wellies Mii 
in strid point can control every movement of the machine. 

The upper handwheel D feeds the grinding wheel to Worm-driven helical gears are used for revolving the 

and % or from the work; a single revolution moving it 0.04 in., work in order to insure perfect smoothness of action, six 
‘ded but corresponding to a reduction of 0.08 in. in the diameter feeds being provided for this purpose. The headstock 
7 arises of the work. This handwheel is disengaged by the lever spindle is 12 in. in diameter, the footstock being 10 in. 
uneil of E when it is desired to move the wheel by power. Both Centers are 6 in. in diameter and are interchangeable. 
| to the the hand- and power-traverse feeds are interlocked, so When grinding rolls which are carried on their necks, 
tion that it is impossible to engage both at once. they are revolved by means of a large universal joint as 
but i The lever F at the left of the handwheel column con- shown in Fig. 2, in order to give a steady and uniform 
in to’ trols the stopping, starting and reversing of the wheel rotation of the work. One end of this joint is bolted 
ir toad carriage. In its lowest position the carriage moves auto- to the faceplate of the headstock spindle; the other is 
Aurel matically, while in the middle position it can be re- bolted to a driving sleeve which clamps solidly to the 
Amer 
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wabbler end of the roll and becomes part of the roll gooseneck principle. It is provided with a tool-steel bear. 





through the binding screw shown. It will be noted that ing to take the cutting pressure. The cutter is of high. 
this driving sleeve is supported on two V-shaped rollers. speed steel made according to the Taylor-White process, 
i When grinding work on centers, the universal joints, This tool is the latest addition to the line made br 
! the case, and the driving sleeve are all removed and a_ the Ready Tool Co., Bridgeport, Conn. 

driver is bolted directly to the faceplate on the head- es 

stock spindle. 

The wheel head with its spindle, wheel guard, wheel Radial Drilling Machine 
Sleeve, é rheel weighs over 5000 F ‘ests é aa . . , ‘ 
sleeve, and wheel weighs over 5 lb. and rests upon a Che illustration shows a 3-ft. heavy -duty, radial drill. 


solid wheel-head base supported on the long, heavy trav- : 
eral PI avy tra ing machine designed to handle high- -speed drills. It is 


self-contained and, as no countershaft is required, may 
be placed directly under the lineshaft. 

The column is of the double-tubular type. The fixed 
inner column, which is heavily ribbed, extends entirely 
to the top, where a large ball-thrust bearing insures easy 
swinging of the arm. The column is clamped by a con- 
venient lever which travels with the column and is ad: 
justable. The clamping surface of the column is enlarged 
and provided with means for taking up wear. The arm 
is of the pipe-section type, cross and vertically ribbed to 
resist torsional and bending strain. The tighteners are 

















Fie. 3. Wueet-Truinc DrEvICE AND TRAMMEL FOR 
SETTING Rott Support 


ersing carriage shown. Provision is made for grinding 
the necks of the rolls either when carried on the ma- 
chine centers or when the rolls are revolved upon their 
necks in specially arranged bearings. Machines can be 
supplied either with or without the footstock, this not 
being necessary for grinding the roll necks, as it has 
been found entirely practicable to grind rolls both on 
the necks and bodies when they are carried in these 
specially arranged bearings. 

Pillow-block bearings are arranged with multiple 
bronze pads which are adjustable for small variations 
in the size of the neck. A trammel is provided, as in 
Fig. 3, for adjusting the roll-neck bearing to the correct 
diameter before the roll is placed in position for grind- 
ing. This also shows the wheel-truing device. Fillets 
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on the roll necks can be ground with the same wheel and ———- Sr 
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Shaper and Planer Tool . . | 
accompanied by adjustable screws to prevent siggil® 


In the design of the tool shown it was aimed to keep and provide means for taking up wear. The elevating 
the cutting point on the line of deflection so that any cere is suspended by a ball-thrust bearing, and t!:e a™ 
springing of the tool takes it away from the work. lowers at twice the elevating speed by a handle placed 

The holder is made from a chrome-nickel steel forging pelow for the convenience of the operator. Safet\ trips 
and is designed to hold the tool with its cutting edge on are provided for both extremes. 

a line with the bearing face, in a manner similar to the The head is moved along the arm by a seal anc spiral 
pinion with a thrust taken up by a ball bearing i: either 
direction. The back gears on the head give three changes 
of speed, through hardened-steel gears and clutciies, * 
of which may be made while the machine is running, 

a single lever in front of the head. All gears are « vt 
encased. They are placed between the spindle and the 
friction, giving the friction the benefit’ of the back-get" 
ratio for the heaviest kind of work. 

SHAPER AND PLANER TOOL The tapping reverse frictions are mounted on a sleeve 
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which slides on the arm shaft, allowing no grit to be 
drawn into the mechanism, which is inclosed and runs in 
oi! The adjustment for wear is made from the outside 
by a common screwdriver. The spindle is of crucible 
teel and takes the thrust on.a special ball bearing. The 
sleeve has direct-reading depth gage and the adjustable 
automatic trip may be set to the exact depth of the hole 
in any position. The safety trip is always positive at 
the extreme of the traverse. The quick-return friction is 
operated by a double lever. 

The feed changes are all made while ranniag with but 
one handle, which has a direct-reading index. The feed 
box is placed low on the head so as to give support to 
both sides of the worm. The wormwheel is inclosed and 
runs in an oil bath, and an overtake clutch permits the 
hand feed to be fed ahead of the power feed without 
disengaging the latter. 

The speed box has a direct-reading index plate for the 
positions of the lever. Al] the changes are made by a 
single lever, and shock is avoided by an overtake arrange- 
ment which keeps the machine running at a reduced 
speed when the tumbler is out. A latch pin secures the 
tumbler and tends to prevent chattering on heavy work. 

Motor drive can be readily applied without any special 
base. The machine drills to center at base, 724% in.; 
maximum and minimum distances between base and spin- 
dle are 5214 and 13 in., respectively, and the base work- 
ing surface is 414%4x30 in. The machine is a recent 
product of the Fosdick Machine Tool Co., Cincinnati, 


Ohio. 
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Continuous-Feed Drilling Machine 


The illustration shows a semiautomatic 10-spindle con- 
tinuous-feed drilling machine particularly adapted for 
drilling small holes, such as cotter-pin holes in pins, 
bolts, screws, nuts and work of a similar nature, and can 
be built in different sizes for various classes of work with 
any number of spindles up to ten. 

In the illustration ten spindles are snown provided 
with ten work holders or vises which rotate around a 
stationary cam. The spindles feed outward as they 
rotate, each spindle operating on one piece and nine 
pieces being drilled simultaneously. The work is in- 














Semi-AuromaTic, 10-SPINDLE, SMALL-HoLE, CoNTINU- 
ous-FEED DRILLING MACHINE 
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serted at the tenth or loading position, and while the 
drilling is going on in the nine other positions, one of 
the drills withdraws as it passes the loading position and 
its corresponding vise automatically opens. The operator, 
‘who can sit or stand as desired, inserts fresh pieces in 
the vises as they come around and are opened. The vises 
are closed automatically or by foot at the will of the 
operator, the various operations going on simultaneously. 
All the operator has to do is to insert work in the vises, 
which can be made to hold different sizes and shapes of 
work. Each machine is fitted with either vertical or hori- 
zontal vises, the stvle of vise being determined by the 
class of work. When long pieces are to be drilled they 
are made to hold the work in a vertical position, the 
work extending upward, and any reasonable length can 
be operated upon. 

The capacity of this machine for round pieces, with 
two sets of vise jaws, is from 44 to 1 in., the first set 
taking from 14 to 5 in. and the second from % to 1 in. 
The jaws carry a drill-guiding bushing to accurately cen- 
ter the drill and they can be very quickly changed. 
Adjustable work stops are provided so that the work is 
accurately registered. On some work an automatic eject- 
ing device can be used to advantage, so that when the 
jaws automatically open the work will be forced out, 
the operator in that case having only to insert the work 
in the vise. 

The spindles are hardened and ground and run in 
phosphor-bronze bearings. The maximum feed travel is 
1% in. and the chucks will take drills up to 4 in. 
diameter. The feed cam that operates the spindles is 
easily removed and others of a different range substituted. 

Forced lubrication between the vise jaw and the work 
is provided, and a circular pan surrounding the ten drill- 
ing heads holds the drilled work and chips. The oil is 
strained and drained into the base, where it is pumped 
back to the work by a circulating pump. 

This machine is the latest addition to the line made 
by the Langelier Mfg. Co., Providence, R. I. 


cA 


8 
Multiple-Spindle Drilling Machine 
The eight-spindle, fixed-center drilling machine shown 

is a type recently developed by the Foote-Burt Co., 
Cleveland, Ohio. This machine is built with any number 
of spindles, which can be arranged either universally ad- 
justable, adjustable in a straight line only, or fixed-center 
as shown. The machine was designed more especially 
for handling automobile work, and is being used exten- 
sively on the valve-hole work on automobile-cylinder cast- 
ings. 

The spindles have large bearings, are bronze bushed 
and are arranged with No. 4 Morse taper. The driving- 
spindle spur gears are made of nickel steel, and the head 
slide on the column is made extra long to secure rigidity. 
The driving bevel gears are made of high-carbon drop 
forgings having planed teeth, hardened. The machine is 
arranged with friction throw-out back gears, a Johnson 
friction clutch being used. This arrangement is to take 
care of the large range of size between the large valve 
hole and the valve-stem guide hole on the valve-hole 
work, and also adds to the power of the machine. 

Six changes of power feed are provided by means of 
a two-step cone pulley and change-feed gears. Automatic 
knockoff to the power feed is also arranged with quick 
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MULTIPLE-SPINDLE DRILLING MACHINE 


traverse by the large pilot spider wheel shown. The col- 
umn of the machine is of heavy box section, ribbed, and 
the table is raised and lowered by means of a jack screw 
with spiral gearing. 
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The German Trip of the American 
Engineers—(Concluded) 


From Berlin the route lay to the Rhenish-Westphalia 
district, the Pittsburgh section of Germany. Diisseldorf 
was reached on Sunday evening, June 29. At the recep- 
tion of welcome an address was given by Fr. Frolich, 
secretary of the German Association of Machine Build- 
ers, on the development of the industries of this section. 
The following paragraphs from this lecture refer more 
particularly to the machinery-building development: 


OF THE RHENISH-WESTFALIAN 
INDUSTRY 


The industrial development, beginning about 100 years ago 
throughout the worid with the introduction of steam power, 
has been favored especially in Rhineland and in Westfalia 
owing to the existence of large deposits of coal and iron 
ore. Up to the present the large amount of coal may be con- 
sidered the foundation of the Rhenish-Westfalian industry, 
while on the other hand the deposits of iron ore have been 
for a long time insud@icient, and, owing to the enormous want, 
cannot meet the requirements. In consequence, the importa- 
tion of foreign iron ore has proved a necessity. 

The effects of the industrial development are shown by the 
increase of population. Taking, for instance, the year 1816, 
the population of the two provinces amounted to 2,980,000 
inhabitants, that is to say, only 11.8 per cent. or one-ninth 
ef the total population within the frontiers of the Ger- 
man Empire of today. They are at present densely populated 
by 11,000,000 inhabitants, that means one-sixth of the inhab- 
itants of the German Empire and one-fourth of the inhabi- 
tants of Prussia. 

In the interval from 1816 to 1910, the population of the 
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entire German Empire increased by 161 per cent.; that of 
Prussia by 193 per cent.; as far as the Rhineland is concerned, 
this figure runs into 273 per cent. and that of Westfalia into 
287 per cent. This rapid increase of population in these two 
provinces has continued up to the present time. In the 
period of 1871 till 1910, which means since the foundation 
of the German Empire, the population of the entire empire 
has increased by 58 per cent.; in the Rhenish province by 99 
per cent., and in Westfalia by 132 per cent. And in comparing 
these figures with the period from 1900 till 1910, the popula- 
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Fig. 1. Distrrpution oF Inpustry, AGRICULTURE AND 
COMMERCE IN THE RHENISH-WESTPHALIA DisTRICT 


tion of the German Empire has increased by 15 per cent., 
that of Prussia by 17 per cent., that of the Rhenish Province 
by 24 per cent., and that of Westfalia by 29 per cent. 

One single square kilometer (3% sq. mile) of the German 
Empire comprises 120 inhabitants; in Prussia, 115.2; in Rhine- 
land, 263.7, and in Westfalia, 204.5, on the average. To make 
a comparison, I may remark that according to the census of 
1910 the United States had on the average of one square 
kilometer 11.96 inhabitants, the State of New York about 
74, and the most densely populated states of Rhode Island, 
Massachusetts, and New Jersey show 196.8, 162.1, and 130.7 
inhabitants to the square kilometer. 

In the above mentioned two provinces, Rhineland and 
Westfalia, the people are crowded together, particularly in 
the industrial districts. The administrative area of Diissel- 
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Fie. 2. STatistics oF CoéPERATIVE ORGANIZATION OF 


MACHINE AND HARDWARE INDUSTRY 


dorf has 624.3 inhabitants to one single square kilom: ter; 
the administrative area of Cologne 314.1, and that of \rns- 
berg 311.6. 


OPPORTUNITY RESPONSIBLE FOR IMMIGRATION 


Such a development has only been possible by a large im 
migration into these provinces caused by the opportunity 
given for work. The immigration inte~both provinces from 
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1901 till 1910 has amounted to 336,000 persons. Especially the 
minins industry has continually attracted large numbers of 
men from all quarters. According to the statements made by 
the Allgemeine Knappschaftsverein (the miners’ codperative 
association) at Bochum, there were found among the 367,000 
members of this association 135,000, or 36.7 per cent. Germans 
from the eastern provinces of the empire and 31,000, or 8.3 per 
cent. foreigners. 

The high figure of the density of population already men- 
tioned is in accordance with the extraordinary growth of the 
towns of this district in the last decades. Of the 48 large 
towns of the German Empire, that is to say, those with more 
than 100,000 inhabitants, 33 of which belong to Prussia, 11 
are situated in Rhineland and three in Westfalia; the three 
latter, Dortmund, Gelsenkirchen and Bochum, are to be con- 
sidered mere industrial towns. 

Fig. 1 shows in the circles the numbers of working popu- 
lation, respectively, and gives the portions belonging to the 
two provinces in comparison with that of Prussia and of the 
total empire. The three large circles represent the three main 
groups; industry, agriculture, commerce. 

Fig. 2 represents the statistics for the mining, iron indus- 
try and machinery. The corresponding curves represent the 
number of workmen combined in the codperative organiza- 
tion; the total amount of wages paid by the works belonging 
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to the respective codéperative organization; the annual aver- 
age wages for each workman, and the total sum of the in- 
demnifications paid by the codperative organization in the 
course of the years concerned. It is worthy of notice, that in 
the last year, the latter came to 15.38 marks ($3.68) in the 
machine and hardware industry. In addition to this come the 
expenses of the insurance for the aged and disabled; the in- 
surance for employees, and for the sick fund, as well as the 
humerous voluntary institutions for the workman’s health. 

In Fig. 3 the curves for the annual wages of the three 
groups are combined on a larger scale in order to show how 
the wages have constantly and steadily increased in these 
three groups. Regarding the exact figures of these wages, 
attention has to be paid to the fact that the annual earnings 
have been taken on an average, not only the adult skilled 
workers are included, but also the helpers and the youthful 
hané These annual revenues taken on an average and em- 
bracing all industrial labor in these groups can be well com- 
Pare with those in other countries. 

The enormous development of the district requires ample 
and thorough means of traffic. A glance at the railway map 
will show you how closely this part of the country is covered 
with railway lines. The River Rhine, the natural water 
highway of the district, is connected with the North Sea by 
the Dortmund-Ems-Canal; the Middle-Land-Canal when fin- 
ished will connect the Rhine with the Elbe and the central 
Provinces of Prussia, while the construction of other canals 
is already under consideration. 

Large industrial works have been erected on the banks of 
the Rhine and numerous harbors have been built, among 
Which the Duisburg-Ruhrort dock yard is the largest inner 
Port of Europe, if not of the world; this forms an ample 
central point for the traffic in this district. In 1912 the 
freights handled in the Duisburg-Ruhrort dock yard 
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amounted to 23,000,000 tons, of which coal alone contributed 
15,000,000 tons. As far as the freights are concerned this 
harbor stands just a little below the largest ports of the 
world. 


TECHNICAL EXCURSIONS 


Technical excursions were arranged to the following 
plants: Deutsche Maschinenfabrik A. G., Werk Duis- 
burg; Friedrich-Alfred-Hiitte Faima Fried. Krupp A. G. 
in Rheinhausen ; Maschinenfabrik Thyssen & Co. A. G., 
Miilheim; Gutehoffnungshiitte, Oberhausen; Rhenische 
Stahlwerke, Duisburg-Meiderich; and a special trip of 
the ladies to the welfare work of Krupp at Essen. Fur- 
ther a group was made up to see the harbor at Duisburg, 
one of the largest and busiest inland harbors in the world. 

The Deutsche Maschinenfabrik is the largest machine- 
building firm in Germany, and was made of three large 
firms that consolidated in 1910. The output comprises 
rolling mills, mining and quarrying machinery, ship- 
building plants, steel plants and hoisting and conveying 
machinery. At this plant the two 250-ton floating cranes 
for Panama are now under construction, with a resident 
American engineer acting as inspecter. At this plant 
the largest crane in the world, previously shown at Ham- 
burg, was built. At the Thyssen works an interesting 
use of auxiliary-jib cranes carried from a regular, travel- 
ing bridge was seen. This gives a very flexible arrange- 
ment covering a large area. 

The other excursions need no special mention here, 
except to say that they were all thoroughly enjoyed by 
the visitors. The welfare work of Krupp was described 
in Vol. 33, Part 2, page 442, and it was this develop- 
ment that was shown to the ladies.’ The excursions on 
Tuesday were to the firms of Haniel & Lueg, Diisseldorf- 
Grafenberg; Ernst Schiess A. G., Diisseldorf; Deutsche 
Machinenfabrik A. G., Werk Benrath; Stahlweck Becker 
A. G., and a journey to the Lindenberg steel works, 
where the electric furnace was developed and is in exten- 
sive use. 

At the Schiess plant a number of large tools were sce. 
under construction, including a special combination ver- 
tical and horizontal shaper for the Russian Government 
to be used on marine turbines. Particular notice was 
taken of the foundry work, Castings up to 60 tons in 
weight for machine tools are made, with an accuracy of 
dimension and smoothness of finish that is above the 
average of similar work in the United States. 

Cologne was reached on Tuesday evening, July 1, fol- 
lowed by a welcoming reception in the Zodlogical Gar- 
dens. On the following day technical excursions were 
made to Farbenfabriken Vorm. Friedr. Bayer & Co. 
Leverkusen; Gasmotorenfabrik Deutz, Céln-Deutz; Ma- 
schinen Bauanstalt Humboldt, Céln-Kalk; and for the 
ladies to the cathedral and city. 

The Bayer plant produces coal-tar dyes and medicinal 
preparations. Eight thousand men and girls are em- 
ployed. The feature that was especially emphasized to 
the American visitors was the welfare and social work 
for the employees. The plant is surrounded by a fence 
two miles long and along its entire length is a flower 
garden some 10 to 15 ft. wide. Potted flowers are ar- 
ranged in the work rooms, including such places as the 
blacksmith shop. As the visitors passed from room to 
room the girls sang, and frequently they sing during 
working hours. Each girl is given two music lessons each 
week at the expense and time of the firm. 
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An industrial town near the works was visited and the 
types of buildings and kinds of homes shown. A four- 
family house of the most modest type costs to build, 
exclusive of the land, $5,000. Each apartment has four 
rooms, a parlor and combined kitchen and living room 
with separate scullery on the first floor and two sleeping 
rooms above. This rents for a sum that returns some 
4 to 5 per cent. on the investment. A domestic-science 
school, a lying-in hospital and a convalescent home in 
the mountains are maintained by the company. 

A feature of this visit was the dedication of a social 
home built for the engineers and executives; of whom 
200 of the former and 50 chemists are employed. This 
is a magnificent building, fitted up in club-house style 
with a large assembly hall, and in richness of decoration 
surpasses many of the best and most luxurious hotels 
in the United States. The government requires some 
$80,000 each vear for social charges, but the firm actually 
expends $500,000 in this work. Wages for girls range 


from 114 to 3 marks (36 to %72c.) per day; for men from ’ 


4 to 6 marks (96c. to $1.44) per day. The Deutz firm 
needs mention as the place where the first gas engine was 
built. 

The Humboldt plant is one of the largest in the world 
building ore-dressing machinery. The capitalization is 
$5,000,000, loans $2,500,000, annual turnover $7,000,000, 
value of materials used each year $3,000,000, salaries 
paid $500,000, wages $1,625,000, tons of product 60,000, 
amortization $350,000, net profit $900,000, and number 
of employees 5200, The social charges for each employee 
amounts yearly to $5 for accident insurance, $4 for sick 
fund, $2.50 insurance, and voluntary pay- 
ments $6. 

The next stopping place was Frankfort-on-the-Main 
steamer ride up the Rhine from Coblenz to 
Riidesheim. The municipality of the city gave a recep- 
tion in the Halls of Rémer. Eight technical excursions 
were arranged for, including the machine-building firms 
of Adlerwerke: Pokomy & Wittekind; Simon, Buhler & 
Baumann, and Voight & Haeffner. Mannheim was 
reached on Saturday morning, July 5. After the lunch 
of welcome an opportunity was given to visit six indus- 
trial plants. Among these were the Machinenfabrik 
Heinrich Lanz, builders of the Lanz locomobile; Ma- 
schinenfabrik Gebriider Sulzer, builders of turbines and 
engines; Brown, Boveri & Cie., builders of power-plant 
machinery, and Benz & Co., automobile manufacturers. 
At the last plant the laboratory for chemical and phys- 
ical testing of materials attracted especial attention. 

The following day, Sunday, was spent in an excursion 
to Heidelberg with a visit to its famous castle. The last 
stopping place of the tour was Munich, which was 
reached on Monday evening. The technical feature was 
a visit to the great German Museum of Industry and the 
new museum building now under construction. This is 
the greatest museum of technology and industry in the 
world and is planned as a tremendous industrial educa- 
The American visitors were greatly im- 
pressed by its extent and value. Further reference will 
be made to it in these columns. At the luncheon in 
the new museum building in Munich on Tuesday, July 
8, the Americans presented the museum with a large re- 
lief model of the Panama Canal. The museum authori- 
ties in turn gave the A. S. M. E., for museum purpose, 
one of the original instruments used by the scientist 
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Frauenhofer in his great astronomical researches. This 
is a gift of great historical value, and one highly appre- 
ciated by the American engineers. 


THE ENTERTAINMENTS 


It is impossible in a brief summary of this nature to 
touch upon the many entertainments that were given 
in the cities visited. They were planned with a lavish 
hand and tendered with the freest hospitality and cor- 
diality. Diisseldorf gave a little play with an indusirial 
motive, written and staged for the occasion. A_liuge 
ingot was forged under a steam hammer, and when re- 
duced to the thickness of a plate, was swung from a 
crane before the audience and showed the emblems of 
the two societies, the one covering the Western Hemi- 
sphere, the other the Eastern. The City of Cologne en- 
tertained in the old festival hall of the city, the Giirze- 
nich. At the reception of welcome a celebrated male 
choir that for two years has won the Kaiser’s prize, sang. 

At Frankfort the city gave its luncheon in the Halls 
of the Rémer, a building of historical interest and one of 
the oldest in the city. Mannheim gave a luncheon and 
concert in its great festival hall that will seat 5000 per- 
sons. Heidelberg illuminated its castle in the evening, 
an event that occurs only two or three times a year; 
Munich gave an evening of welcome in its Hofbrau Haus 
with a number of native dances from the Bavarian Alps 
and a farewell banquet in the old city hall. This build- 
ing was built in 1412, or 80 years before America was 
discovered. 

Thus each city gave of its own individuality and its own 
In all, there were 28 more or less formal 
banquets and luncheons. It was a tired party that went 
home from the final dinner in Munich. At each place 
both the ladies and gentlemen were given souvenirs and 
keepsakes of the places and events. 

The entire journey can only be looked upon as a great 
event in international engineering life, and the entire 
engineering profession in the United States should be 
grateful for the courtesies extended to its brothers who 
were able to attend. 
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George Thomson has been appointed assistant master 
ind, 


builder of the New York Central Lines, west of Cleve 
with headquarters at Englewood, III. 

J. E. MacArthur, who has been assistant manufacturing 
superintendent of the Pierce-Arrow Motor Car Co., Bu’falo, 
N. Y., for over three years, resigned in order to become super- 
intendent of the Keystone Mfg. Co., Buffalo, N. Y. 

Silas E. Weir, for a number of years superintendent oi the 
Triumph Electric and Triumph Ice Machine Companies’ p!.nts, 
Cincinnati, Ohio, has become general superintendent o/ the 
three plants of the American Blower Co., with headquarters 
in Detroit, Mich. 

Charles Murphy, general superintendent of the Eastern 
lines of the Canadian Pacific Railway, has been transferr:d to 
the Manitoba division in a similar capacity, with headquarters 
in Winnipeg, succeeding D. C. Coleman, who is now in the 
Alberta division. 

George Kershaw, for some time past general foreman of 
the steam-engine department of the J. I. Case Threshing Ma- 
chine Co., Racine, Wis., has been promoted to the position of 
superintendent of production. Stephen Robinson has bee? 
appointed to the vacancy caused by Mr.“Kershaw’s promvtion. 
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Heavy Work and Tools at Union Iron Works 


By F. A. 


S) \OPSIS—Various interesting operations at this well 
known engineering plant in San Francisco, including 
planing of big engine beds, machining of marine crank- 
sha'ls and tailshafts, boring of propeller hubs. Some 
particulars of three heavy tools built by the works. 
33 

leaders are for the most part familiar with the history 
of the Union Iron Works Co., San Francisco, Calif., 
which is perhaps best known to the general public as 
the builder of battleships and merchant vessels, although 
the firm’s activities cover numerous other important 
undertakings, including the construction of mining 


STANLEY 


The tailshaft shown in the lathe in Fig. 4 is 20 in. 
in diameter and 52 ft. long. Its weight is 53,000 Ib. 
The lathe is a Bement-Miles tool and is used for heavy 
work of the kind illustrated in Figs. 4 to 7%, inclusive. 
It swings 10 ft. by 30 ft. An interesting feature which 
has been added is a counterbalancing arrangement for 
crankshaft work like that in Figs. 5 and 6. The appara- 
tus is carried upon a heavy structure of steel built against 
the wall behind the lathe. Suitable slings are provided 
for passing under the crankshaft bearings during the 
turning of the pins, the weight due to the offset of the 
work being equalized by a heavily weighted steel cable 























Fig. 1.. PLANING A MARINE-ENGINE BEDPLATE 


appiratus and the building and erecting of special 
maciinery and equipment of various kinds. 

‘\ number of interesting tools and operations in this 
plan* are illustrated by the engravings, which show prin- 
cipal'y some very heavy work and the methods of han- 
dli.« it. In a following article some other operations 
and special equipment will be illustrated. 


PLANING AND BorING 


Fics. 1 and 2 represent the planing of heavy engine 
castins on Detrick & Harvey open-side machines. The 
first i\!ustration shows a heavy marine engine bedplate 
being planed; the second a planing operation on a frame 
of a hig hoisting engine, the latter casting having a 
length of about 14 ft. Fig. 3 shows the method of bor- 
ing the taper holes in two propeller hubs, each weighing 
7200 Ib. These hubs are cast steel and measure 3 ft. 
6 in. across in each direction. They are for 19-ft. pro- 
Pellers, 


passing from the supporting sling, over the sheaves -car- 
ried by the overhead structure. 

Another interesting piece of work is shown in the lathe 
in Fig. 7%. This is one of the rotors from the turbine 
engines of the steamer “Harvard.” The illustration rep- 
resents the completion of a repair job which included 
the electric welding of some new blades in place, and the 
turning off of a bearing and ring. The rotor in the lathe 
is about 8 ft. in diameter and 25 ft. long. 


Tue 30-Fr. Borina MILi 


In the years past this company built-a good many of 
its own machine tools, and one of these, which is still 
in service, is the 30-#t. boring mill shown in Fig. 8. 
This machine was illustrated in these columns* some 15 
years ago and should still be of sufficient interest to 
readers to justify its reappearance. It was built in 1882 
and used for machining large sheaye wheels for mining 
machinery, grooved pulleys for power purposes, large 
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engine cylinders, etc. When the battleship “Oregon” was 
built at the Union works her turret rings were machined 
on this mill. 

Some years before the mill was built, cable railways 
had been installed in San Francisco and much heavy 


mining machinery was under construction. This big 


work eventually led to the building of the 30-ft. mill 
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to handle an increasing line of work for which there 
were at the time no suitable tools on the Coast. 

In this connection it is interesting to note that the 
early cable railway referred to operated with a 2-in, 
cotton rope. A similar drive was used in the U 
works for a great many years, the power being trans- 
mitted from a 20-ft. grooved wheel on the engine »haft 
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6 
to » 5-ft. wheel on the first line shaft by a series of 2-in. There were four line shafts each 250 ft. in length 
—_ ‘yor-s, 12 in number, running side by side. The 12 operated in this manner, the rope wheels on the shafts 
se) vrate ropes of white cotton were coated with grease by which power was transmitted from first to second, 
te al — and ran in grooves about like that shown second to third and third to fourth shafts being about 
ht in tig. 9, which provided ‘about 14-in. clearance between 5 ft. in diameter. The ropes were often run with so 
yr t! be side of the rope and the bottom of the pulley much slack that the upper side sagged to a point where 
a gryove. it nearly touched the igi rope, thus giving a very full 
= ‘ are of contact, and in some instances these ropes ran 





steadily for as much as 8 years without breaking. 
DETAILS OF THE MILL 


The boring mill has a table 24 ft. in diameter, and 
swings 10 ft. in height under the top girt. It will be 
seen that there is no elevating crossrail, but the cross- 
girt at the top is planed on the face to carry the upper 
bearing for a vertical bar which is operated by worm 
gearing. There is a swiveling guide for a saddle and 
tool slide on the right-hand column, for machining work 
of large diameter; at the rear of this column there is a 
swinging arm carrying a compound slide and head for 
smaller work, and for facing operations. 

Two other machines built by the company years ago 
and notable because of their size, are shown by Figs. 10 
and 11. The first is a 500-ton hydraulic plate bender; 
the other a wall planer which is represented in operation 
on a head for a bending machine, this casting measuring 
30 ft. in length by 6 ft. in width and weighing 50 tons. 
The wall planer is shown as an interesting tool both 
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because of size and general features of design. It is, porting shafts under the fixture and brought into posi- 
however, no longer in existence, having been scrapped tion for the different oil grooves in the series, 


ad some time ago, along with certain other of the older tools, The cutter head is traversed along the swiveling fix- 
{ ; to make way for equipment better adapted to the present- ture by a feed screw which is power operated thrcugh 
‘e day needs of the plant. spur gears at the end of a splined rod which is driven 


by worm gearing from the cutter spindle. The lztter 
is rotated by means of spur and bevel gears from the 

Fig. 12 shows a motor-driven outfit for milling oil motor at the rear. The spindle is fed down to set the 
grooves in crosshead guides. The work is placed with end mill into the work by a hand-operated nut at the 
the flat face of the plate in horizontal position and the top which acts upon the vertical screw as shown. The 
grooving attachment is located crosswise and spans the nut is secured against turning when the depth of cut 
plate, so that the latter may be slid along on the sup- is obtained, by the clamp shown under the nut. 


AN O1L-GROOVE CUTTER 
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The cutter-head is fed by hand in making adjustments 
or 2° other times, by the wheel at the end of the screw. 
A tumbler connects the gears on the splined rod with the 
feec-screw gear and when the handle is thrown up the 
screw may be operated by the handwheel. 


Angular Taper Broach Milling 
By D. M. LiIppELL 


‘he general procedure in angular taper broach making 
resolves itself into two operations, turning a frustum of 
a right circular cone, and then milling it into the frustum 
of a regular pyramid. It is proposed to give here some 
simple formulas by which the depth of cut in the milling 
operation necessary to produce any pyramid from 3 to 
15 sides can be readily calculated, provided the diameters 
of the ends of the frustum of the cone be known. 

These calculations are to be made by means of the ac- 
companying table, in which d signifies the diameter of 
ihe circular end of the frustum. “Mill off d” signifies 
the proportion of the total diameter to be taken off in 


making each face. The table is used as follows: If it is 

Sides in Finished Broach Mill off d Leave d 
3 0.250000 0.750000 
4 0.146446 0.853554 
5 0.095491 0.904509 
6 0.066987 0.933013 
7 0.049513 0.950487 
8 0.038060 0.961940 
9 0.030154 0.969846 
10 0.024472 0.975528 
il 0.020255 0.979745 
12 0.017037 0.982963 
13 0.014529 0.985471 
14 0.012530 0.987470 
15 0.010926 0.989074 


TABLE OF CONSTANTS FOR BROACH MILLING 


desired to mill a six-sided broach from a frustum of a 
cone, the end diameters of which are 144 in (1.125 in.) 
and 5g in. (0.625 in.) respectively, the cut at the large end 
should be 0.066987 X 1.125 in. = 0.075360 in. deep, 
and at the small end should be 0.066987 * 0.625 in. = 
0.041867 in. deep. The factor 0.066987 is taken from 
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the table, opposite 6, the number of sides desired, and the 
second terms are the end diameters d, as left after the 
cut. 

In the particular case under discussion, to make the 
cut, the tailstock should be elevated by an amount (1.125 
— 0.625) (% — 0.066987) = 05 * 0.433013 = 
0.2165065 in. If, with this elevation, a cut 0.0419 in. 
deep be taken at the small end, it will be 0.0754 in. deep 
at the large end. Or, in the general case, if we represent 
the two diameters by a and b, and the constant taken 
from the table for any given number of sides as i, the 
formula for the elevation of the tailstock will be (a — b) 
(% — k). 

For instance, if a 15-sided broach were to be cut from 
a frustum of a cone with diameters 1,4; in. and 7x in., 


elevate the tailstock (14; — ye) (% rb 0.010926) 

(0.75 & 0.489074) = 0.366805 in., and then take a cut 
is X 0.010926 = 0.004780 in. deep at the small end; 
rotate the dividing head 360 deg. — 15 = 24 deg., and 


mill again. 

It may be noted that while these constants, working 
on perfect machines, would give perfect results, in prac- 
tice one must make allowances for the imperfections of 
the dividing head and machine. For instance, it can 
readily be seen that if a triangular broach is to be milled 
and the work rotated 120 deg. by the dividing head, and 
it proves to be only 119 deg., the theoretical cuts will 
slightly overlap, and the broach will be small. Con- 
sequently, after giving the tailstock the theoretical eleva- 
tion, as nearly as possible, take a cut a little scant (a few 
ten-thousandths) of the theoretical cut. This will give 
a small land at the corners, but the radius will be the full 
theoretical amount. 

If anyone is interested in calculating out the above 
figures, or those of any other number of sides, for him- 
self, the formula is (for a pyramidal frustum of n sides) : 


360° 
Mill off d (; (1 — cos : )). 
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iuddision to the Worcester Trade 
School 


A year ago the estate of the late Milton P. Higgins 
gave the City of Worcester a sum of money for a new 
building, the city government more than duplicating the 
sum. The addition is now practically completed so far as 
the contractor is concerned, and was used for the first 
graduation exercises June 27, at which time 25 boys were 
given diplomas in five different trades. 

The first floor includes a machine shop 42x170 ft.; a 
tool-making room 22x40 ft.; a room for sheet-metal work, 
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BASEMENT PLAN 


FLow PLANS SHOWING ADDITIONS TO WORCESTER 
TRADE SCHOOL 


50x52 ft.; a drafting room, 24x100 ft.; a reading room, 
24x40 ft., and an office of the same size, together with 
three recitation rooms. The second floor, formerly the 
old wood shops 42x210 ft., is now to be used only for 
pattern and cabinet making. The new wood shop for 
carpentry and general woodworking instruction is 60x100 
ft. There are also a room 40x50 ft. for painting and 
decorating and three recitation rooms. The third floor 
has an assembly hall seating easily 700 people; a room 
40x50 ft. for printing, and two recitation rooms. 

It is the intention of the school to, so far as possible, 
make this hall useful and available for all kinds of me- 
chanical lectures and exhibitions. An elevator will be 
built by the pupils and will be a duplicate of the one 
which they put in two years ago, except that it will have 
a longer run by one floor. 

The added shop facilities and increased drawing room 
will raise the capacity of the school from 225 pupils to 
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over 500. The basement plan includes a room 22x40 ft. 
for electric wiring; a boiler room, service-engine rocm, 
and experimental engine room. There are also stock 
rooms and a lunch room where 125 boys are fed every 
noon. The gymnasium is 60x100 ft., a 22-lap running 
track, the track being on the same level with the basc- 
ment floor at each end. The main floor, however, is 
sunk 9 ft. lower to obtain the necessary head room. 
Dressing rooms, lockers and shower baths are provided. 

In constructing this new building all of the interior 
finish, all stairs, all finished floors, electric wiring, and 
heating have been kept out of the contract and are being 
put in by the boys. This has given them much very de- 
sirable work, especially in cabinetmaking and carpentry. 
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Milling Engine Links 
By L. H. BurkKHART 


The engraving shows a fixture used for milling the in- 
side of cast-steel reverse links used on the well known 
standard oil-well drilling engine. As shown by the photo- 
graph, the fixture consists of a segment in which are 
planed ways. In these ways slides a jig, into which the 
link is fastened with setscrews. The jig is made to move 
in the ways of the radius block by a screw and handwheel. 
The wheel and screw are hand operated for feed. 








FIXxtTuRE For MILLING ENGINE LINKs 


The jig has cast to it two arms which meet at t ful- 
crum. This point is supported by a cast pedestal. which 


is bolted to the platen on the same level with the -adits 
block. The whole arrangement is intended to wor: on # 
horizontal boring mill. These links were former] done 


under a drilling machine, with a somewhat differe.1t jig 
The work formerly required two cuts but with th: pre 
ent arrangement, which is very sturdy and‘Tigid, ‘he it 
side contour of the link can be milled with one cit, the 
work coming out: sufficiently accurate ‘for all practical 
purposes. 
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High-Pressure Gas Lighting in British Shops 


By I. W. Cuvuss 


SYNOPSIS—The satisfactory use of high-pressure gas 
lighting im British shops; the compressors used; the size 
of the flame; governors for controlling the light. 

% 

The high-pressure system of gas lighting has been 
applicd in Great Britain in many directions, not only 
for the ordinary public lighting of streets, etc., but also 
for lighting large semi-public places, such as railway 
stations, and further in many industrial directions. One 
city. Birmingham, has a special high-pressure main laid 
down by the municipal authorities for industrial pur- 
poses, but the general practice is to use coal gas from 
the mains and to compress it by machine. In the Keith 
system (J. Keith & Blackman Co., Ltd., Farringdon 
Avenue, London, E. C.), the pressure is 80 in. of water 
column, or say 3 lb. to the sq.in., this being now its 
standard throughout for all ordinary purposes. 

To meet the special requirements of textile-mill own- 
ers, a lower pressure is sometimes employed, namely 10 
in. water gage. The object is to insure at least a rea- 
sonable light should the pressure fail for any reason. In 
such a case gas from the mains at, say, 2 in. of water 
column would still pass the compressor, though of course 
the full light would be given only at the 10-in. pressure. 
Ordinary gas piping is used, joints being made with 
hemp and a thick mixture of red and white lead, and, in 
view of the increased pressure, opportunities for leakage 
must be avoided. 

The compressed gas, etc., is admitted to inverted in- 
candescent burners which, for the 10-in. pressure sys- 
tem, are of one size only, namely 100 ep., taking 2 cu. 
ft. of gas an hour, thus giving 50 ep. per cu.ft. per 
hour. On the 80-in. pressure the efficiency should be 
60 cp., excepting in the case of the smaller lamps. The 
price of gas per 1000 cu.ft. in England averages 2s. 64. 
to 3s. (60 to Y5c.), being as low as say 1s. (24c.) in 
Sheftield. Regarding upkeep, larger lamps require four 
or five mantles and one globe per annum, as an average, 
although in foundries this allowance may easily be ex- 
ceeded. 


THE COMPRESSOR 


The compressor employed is of the rotary-blower type, 
with four hollow blades arranged to balance, and bear- 
ing sliding packing pieces which make the joint by cen- 
trifugal force. End leakage in the eccentric drum is 
prevented by a spring-pressed piston ring let into an 
end cover. This also allows for expansion due to heat. 
Rubber rings provide a gas-tight joint that can be broken 
and re-made as required at the end covers. To avoid 
Pulsation effects due to sudden compression between 
pairs of blades at the delivery port, a special port is 
Provided on one cover, the idea being to feed the space 
between the blades gradually before the gas reaches the 
deliver; port. 

In the lighting compressors, Fig. 1, the cast-iron 
ase is divided into two portions which act as reservoirs 
and thus still further prevent pulsations. One space is 
connected with the gas inlet, the other with the outlet 
and service pipes. Between the two is fitted an auto- 


matic pressure-regulating and return valve of the dead- 
weight type, loaded as required, and having large gas 
ways. The spindle moves in an oil dashpot to check any 
chattering, thus preventing vibration of the valve with- 
out affecting its sensitiveness. If the pressure rises un- 
duly the valve blows off to the low-pressure inlet. For 
working pressures of.30 in. of water and upward, needle- 
valve lubricators are fitted, one on each side of the cyl- 
inder. Oil is supplied to the compressor base and is 
forced on the gas pressure to the lubricators, whence it 
passes to the bearings and, entering the revolving drum, 
is carried centrifugally over the blades, etc., to the outer 
cylinder, being discharged with the gas. For lower pres- 


sures, ordinary sight-feed lubricators are fitted. 

















Fic. 1. Ligutrine COMPRESSOR 


DIFFERENT DRIVES FOR COMPRESSORS 


The drive to the compressors is by belt, direct electric 
motor, chain-driving motor or gas engine, and in a 
medium-sized machine the gas consumption is reckoned 
at say 18 cu.ft. per hp.-hr. The total amount of light 
supplied naturally varies according to the operations car- 
ried on in the factory, etc., and each case is considered 
on its own merits. But for average engineering shops 
the allowance is about 1 ep. per sq.ft. of floor space, a 
1000-cp. lamp placed, say, 12 ft. high, covering 1000 
sq.ft. This gives 3-ft. candles at about 3 ft. above the 
ground. In some cases it is necessary to go much beyond 
this. 

The lamps range from 60 cp. upward, and above 150 
cp. the standard efficiency is 60 candles per cu.ft. Up 
to 1500-cp. units, single mantles are fitted, but two- and 
three-mantle lamps up to 4500-cp. units are available. 
For lathes and similar machines, over benches, etc., 60- 
ep. fittings with copper spring antivibration pendants 
are usual. Generally, however, for machine lighting 100- 
and 150-cp. units, see Fig. 2, are employed, while for 
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shops with overhead cranes, bigger units, namely 1000- 
cp. and 1500-cp. suspension lamps, are eniployed, and 
they may be controlled by automatic distance lighter, 
governed by bypass cock, plain lever cock or low-pressure 
bypass. Where no violent drafts are anticipated it is 
common to dispense with the glass globe and use instead 
a hexagonal glass screen made in two parts fastened by 
a catch. 

The action of the lamp will be best understood from 
Fig. 3, which gives a section of the single-burner sus- 
pension type. The bodies, double cased, are of enameled 
steel, copper oxidized, and in building up small screws 
are provided owing to their liability to corrosion. The 
lamp is suspended, a tube at the top carrying the gas 
nipple and a dust trap. Gas under pressure passes down 
the venturi tube shown and by injector action takes in 
the required quantity of air, the mixture being delivered 
to a heater below. The high-pressure gas draws in a 
larger volume of air than is possible with low-pressure 
gas and consequently a highly aérated mixture passes 
down the tube. Adjustment of air is provided by a 
screw across the tube, the head projecting outside the 
casing. This, it is explained, acts as a throttle to the 
induced air, but the gas, being under pressure, is not 
affected. The throttle thus allows for variations of sup- 
ply according to the quantity of the gas. 


FLAME SMALLER IN HiGu-Pressure LIGHTING 


The size of the flame is smaller proportionately than 
with low-pressure gas because the flame from gas already 











FIG. 3 
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mixture impinges on this flat diaphragm and then passes 
through the holes, spreading over highly heated surfs ces 
before passing to the nozzle. In the larger units, eich 
Jamp has a thermostat, a compound strip of brass and a 
low heat-expansion alloy being secured at one end to the 

















Fic. 2. Type or Lamp 
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SECTIONAL PLAN 
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DETAILS OF THE GAS LAMP AND REGULATING MECHANISM 


sufficiently aérated does not have to seek for its proper 
supply of air. Therefore, the flame is more intense at 
its surface where it reaches the mantle. The latter is 
proportioned to fit the flame. Before passing to the 
burners, the gas mixture is heated, two shallow cones 
being fixed base to base with a diaphragm between. 
The latter is perforated toward the outer edge. The gas 


heater, while the other end bears-a disk which, when the 
strip is cold, almost covers an air inlet. An adju:ting 
screw prevents entire closure. The resistance to air «ntty 
is automatically reduced with the warming of the !amp. 
This insures the lamp lighting quietly. 

For lighting individual lamps at a height, flashing 
torches will give a blue flame 1 ft. long, methylated spirit 
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contained in a reservoir being blown across a permanent 
flame by the action of pressing a rubber bulb. For con- 
tr: ling a string of lamps on the high-pressure gas system 
automatic lighter, shown in sections in Fig. 4, is 
employed. Here a silver diaphragm controls the passage 
o! the gas. If the pressure is sufficient the diaphragm 
| spring-controlled plunger behind it are pressed back, 
extent of the diaphragm movement being about 1/64 
With reduction of pressure the diaphragm returns 
to its seating. 
lhe diaphragm movement prevents the pilot lights of 
the lamp increasing to an abnormal size when the lamp 
is lighted. The diaphragm is also used to produce a 
temporary flash at the moment of lighting. A port 
«lways in communication with the gas supply leads into 
1 serew-adjusted space, with seat for a small valve on 
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then ignited by the permanently burning pilot light, a 
flash occurring simultaneously. 


A Governor CONTROLS THE LIGHT 


A governor controls the pilot light on the ordinary 
lamps so that its size remains the same whether pressure 
is on or not. By turning a lever the pilot is momentarily 
enlarged to insure the lighting of the main burner. The 
cock, Fig. 5, generally emploved on suspension lamps, 
has a silver diaphragm controlling the bypass flame 
supply, the flame size being regulated by the screw on 
top. The diaphragm is held slightly off its seat by a 
spring. On admission, gas passes by the port to the 
opposite side of the diaphragm and then through the valve 
opening to the outlet for the bypass. The port being 
throttled somewhat by the screw, the tendency of the 
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Fic. 7. EXAMPLE oF HiGu-Pressure, Gas-Licgutine Prorocrapim TAKEN AT NIGHT 


‘. 


the plunger. This shuts when the diaphragm is open. 
But when it is closed passage is permitted to the union 
at the side of the outlet and to the bypass. As the 
pressure increases the quantity of gas passing also in- 
creoses and with it the pilot flame. When the diaphragm 
moves to close the small valve, the bypass supply from 
this source is cut off. A second adjusting screw controls 
another port leading direct into the cap, and here just 
sufficient high-pressure gas will pass to give a small light 
on the pilot. These automatic lighters are fitted to lamps 
Placed, for instance, above cranes. As the high-pressure 
gas is turned on, the silver diaphragm moves off its seat 
and allows the gas to reach the main burner, which is 


pressure difference is to close the gas outlet. This, how- 
ever, would raise the lower pressure and thus, in con- 
junction with the spring, give the effect of balance, the 
difference of pressure between inlet and outlet being 
maintained whatever the actual supply pressure. 

Thus, for any given position of the regulating screw, 
approximately the same quantity of gas will always pass. 
For the flash a small port shown in the plug communi- 
cates with a passage to the bypass when the cock is 
turned half-on, giving a further supply of gas to the 
bypass flame at the moment of turning-on. If a by- 
pass governor is required apart from the cock the form 
shown in Fig. 6 is employed. 
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High-pressure gas is also used to considerable extent 
for industrial purposes, and the same type of compressor 
is provided except that the box base is not needed, as 
any possible gas pulsations have little effect. Soldering 
irons have an internal bypass cock to control the heat, 
and removable solid copper bits held by a setscrew; and 
as the air supply can be controlled and set by a ring, 
high efficiency can be obtained with uniform heat. All 
classes of gas-heated furnaces can be adapted for high- 
pressure gas, several in the works of the Keith & Black- 
man firm, for example, being employed for bending angle 
iron used for the frames of the ventilating fans also 
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The main floor of this factory measures 130x125 ft. 
This is lighted by 20 lamps each of 1000 cp. No indi- 
vidual lamps are fitted, and it is found that with these 
comparatively large units a good general light is given. 
and that no extra lights are required at any of the 
machine tools or on the fitting benches. The shop has 
four bays, the lamps being hung centrally in them and 
staggered, and it is asserted that no cross-shadows are 
obtained, while the light at night is thought to be little 
inferior to ordinary daylight. In stores, drawing and 
other offices, similar lamps are installed, ranging from 
60 ep. to 300 ep. 





Fie. 8. ANOTHER EXAMPLE OF HIGH-PRESSURE GAs ILLUMINATION 


made. The mixture of gas and air is passed downward 
onto the article to be heated. 


Users Seem To LIKE IT 


Inquiry among a number of engineering firms in Great 
Britain who are lighting their shops on this system devel- 
oped that they are at least satisfied. An automobile firm 
in the London district is using 1000-cp. lamps, which, 
however, it rates somewhat lower. The average consump- 
tion of gas is about 16% cu.ft. At 2s. 5d. (58c.) per 
1000 cu.ft. this represents less than 4d. (1c.) per nominal 
1000 ep.-hr. Maintenance costs about 25s. ($6) per 1000- 
cp. motor per annum. Another motorcar firm nearer the 
Midlands of England has had the system at work for 
some two years in its new works. The high-pressure gas 
system was installed after considerable trouble in inspect- 
ing installations, and after a consideration of the results 
obtained with the electric lighting in the older works of 
the same firm. This company reports that the system 
has proved fully up to expectation, both as regards cost 
of gas against current and cost of upkeep. 
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As the result of a number of tests, using gas at 2s. 30. 
(54c.) per 1000 cu-ft., it is found that with all the 
lamps alight the cost is just about 1s. (24c.) an hour. 
As to upkeep no record has been kept, this not bein: 
thought worth while. The light is found pleasant ‘o 
work by, and it is asserted that 100 ep. in incandescen' 
gas light is more effective than 100 ep. in electric light 
of any form previously tried, namely, incandescent, ar. 
or flame-are lamps. One small difficulty has been over- 
come. It was found that some amount of oil from 1 
compressor worked up the pipes and gradually clogg::! 
the nipples of the lamps, which, therefore, required clea 
ing. A trap has, however, been fitted, and little or no 
trouble is being experienced. 

A Glasgow firm of engineers specializing largely \0 
centrifugal machinery has the shops lighted by lamps 
which vary from 300 to 1500 ep., the total amounting to 
40,000 cp. The consumption is 727 cp. of gas an hour, 
giving an efficiency of 55 cp. per cu. ft. The price of 
gas being 1s. 11d. (46c.), the consumption per hour cosis 
say 1s. 5d. (34c.). Driven by electric motors, two gas 
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compressors are employed, each with a maximum capa- 
city of 1000 cu.ft. an hour. These are run alternately, 
the cost for power and oil being at the rate of 244d. 
(5c.) an hour. This firm considers that the lamps give 
a good light, but that attention is required to keep them 
and the gauzes clean. It is, therefore, important that 
they should be in such a position that they can be easily 
reached. 

A gas stove and meter company has had a Keith- 
Blackman high-pressure lighting installation in use for 
about 18 months. The compressor is direct-driven by 
electric motor and the gas pressure is 54 in. The actual 
present lighting is more than 11,000 candles, distributed 
over 76 lamps, which range in candlepower from 60 to 
300. The hourly gas consumption is about 552 cu.ft. 
and with gas costing 1s. 11d. (46c.) per 1000 eu ft. 
this means rather more than 1s. (24c.) an- hour. The 
average life of the mantles in constant use is two months, 
and the average cost of renewals for the lamps is about 
3s. (72¢.) a week. The cost of cleaning the lamps weekly 
for the complete installation is about 3s. (72c.), and 
in addition there is a small charge for current for driv- 
ing the compressor, oil, ete. 

As an example of lighting, Figs. 7 and 8 illustrate, 
respectively, a Scottish pattern and a London machine 
shop lighted by high-pressure gas, the pressure, however, 
being but 30 in. In each instance the photograph was 
taken at night. 
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Economic and Convenient Casting 
Practice 
By D. Gorpon 


To produce castings quickly, cheaply and conveniently 
is obviously desirable both to the pattern shop and foun- 
dry. This is especially true when castings are required 
for the experimental, breakdown, or “one-off” class of 
work. The methods adopted are many and varied, rang- 
ing from the skeleton pattern to striking-up boards and 
guides. The former is invariably used for work of an 
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tern pieces, Fig. 1 shows the sectional elevation and the 
plan of a blower casing and cover. The mold for both 
castings is formed in green and, the method adopted is 
as follows: Below a prepared sand bed, two sockets and 
spindles are firmly set and adjusted centrally by means 
of the center-stick A, Fig. 2. This is bored with two 
holes the diameter of the spindles, their centers being 
the distance X, Fig. 1. 

The sweeping or striking-up board B, Fig. 2, is then 
adjusted to one spindle and sweeps up a circular mold, 
the depth of which is the depth of the casting with 
flange, and its diameter Y, Fig. 1. The sides of the mold 
are then made up where required and smothered over, 
using the making-up piece, Fig. 3. The board B is then 
adjusted to the other spindle, and when swept up runs 
into the previously swept mold. This is then made up 
similar to the other and tried for level by means of a 
straight-edge on its lower surface, and any inaccuracy 
corrected. 

Into the swept-up flange impression a guide flange A, 
Fig. 5, is placed. This flange is the same thickness as 
the flange of the casting, its shape and size externally 
being the same as required for the casting. Internally 
it is cut to the contour of the body of the casting, where 
it comes into contact outwardly, with the flange. Around 
the edges of this flange the sand is packed firmly, and 
a point made level with its upper surface. The interior 
at B acts as the guide for forming the mold where the 
two swept circles run into each other. The position of the 
branch is marked on this flange, and after the rough 
removal of the sand, the branch pattern, Fig. 4, is bedded 
in the sides of the mold and the flange interior being the 
guide for the circular position. 

The marked surface of the flange shows the position 
for the projection. It will be noted that the branch 
flange is loose jointed at A, Fig. 4, and held in position 
by two screws, to facilitate molding during the top lift, 
the screws being previously removed. The side of the 
print B and C is cut well away from the branch, the one 
exception being where it comes into direct contact with 
the branch pattern; in this case the amount JD projecting 
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FIG. 6 


PATTERNS AND Motps EMPLOYED 


irregular character, and the latter for that class which 
18 more or less regular and circular. By a combination 
of strickles and pattern portions, molds are also formed 
without excessive foundry costs. Thus pattern-shop ex- 
Penditure is reduced to a minimum and, relative costs 
being considered, results are in every way satisfactory. 
As an example of the combined use of boards and pat- 


is equal to the metal thickness of the casting at this 
position. 

Two boss patterns, with prints for central holes, bored 
the diameters of the spindles, are then placed over the 
latter and bedded in as shown in Fig. 2. The spindles 
are then removed, the mold dried and blackwashed, after 
which cores are placed covering the mold surfaces en- 
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tirely, as partly shown at C, Fig. 5. These thickness 
cores are made up in a box, approximately 6x8 in. There 
is no arbitrary size; they are actually loam cores heavy 
with clay, and their thickness equals the desired metal 
thickness. The cores are skin dried, blackwashed,’ and 
the top box is placed over and staked into position, being 
then rammed up with sand, riser and runner sticks 
being placed inte position for casting purposes. 

Obviously, when the top box is lifted it will contain the 
impression of the lower mold, and when the intervening 
thickness cores, the boss patterns and guide flange are 
removed, it will, when returned, be the desired distance 
away from the lower mold, thus giving the thickness of 
metal. It now only remains to withdraw the branch 
pattern and place into position its core, which later is 
supported by chaplets, and its prints B and EF, Fig. 4. 
The holes made by the spindles are filled, center cores are 
placed into position and the top box placed over and pre- 
pared for casting. 


MAKING THE Cover MOLD 


For making the cover mold, the flange A, Fig. 5, is 
bedded into the floor and two spindles are set up cen- 
trally as in the previous example, their position in rela- 
tion to the flange being fixed by the center piece A, Fig. 
2, and the board A, Fig. 6, which latter works within 
and touching the flange interior. The sweeping-up board 
B, Fig. 6, is now adjusted to the spindle and sand 
packed around the latter, the board being moved around 
as a guide. When the packing of the sand is completed 
the board sweeps correctly to shape a cireular mold 
formation. The board is then removed and the mold sur- 
face made up and slicked over, after which the board is 
adjusted to the other spindle and the operation repeated. 

The connection is made to shape by means of a strickle 
piece, or worked to the eye by trowel and slicker. Two 
boss patterns, with prints are bedded over both spindles 
as at C, Fig. 6. The whole surface of the mold is now 
slicked over, soft spots made up and parting sand dusted 
over. The spindles are removed and their holes filled 
with tow or waste. A top flask is now placed over, staked 
to position and rammed up over the mold, runner sticks, 
etc., being placed into position. When the top is removed 
it contains the impression of the swept-up mold and 
follows out the exterior contour of the cover. It is then 
dried on the surface and blackwashed. 

The two spindles are now returned, after the removal 
of the waste, to their former positions and the board A, 
Fig. 6, adjusted to one of them. When rotated from 
contact position to contact position it sweeps the sand 
away till its edge )) rides upon the face of the flange pat- 
tern FZ. The amount swept away equals the thickness 
of the metal F. This is made up as previously, the board 
fixed to the other spindle and the same procedure ob- 
served. The connection is also made up in the same man- 
ner as when forming the first mold. 

After the surfaces have been made up and slicked 
over, the boss patterns and spindles are removed, the 
top flask is again returned and the whole tried for thick- 
ness; this being done by means of clay balls variously 
placed. When the top is lifted away thin parts are cor- 
rected, the flange withdrawn and the whole dried and 
washed. The eight holes B in the cover, Fig. 1, are cored 
out, a box being made to their shape, its thickness being 
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the metal thickness. These cores are placed into position 
by the aid of the template A, Fig. 7, and sprigged to the 
surface of the mold. 

The template works over the spindle, which is returned 
for this purpose, and defines the position, retaining tiie 
core until fixed to the mold. The spindle holes are filled 
and made to act as vents; the central cores are fixed into 
position and the mold is ready to receive the cope and he 
prepared for casting. 


Jig for Turning and Grinding Pin 
Wedges 


By E. A. ANDREws, JR. 


Turning and grinding the pin wedges shown in Fig. 1, 
so that they- were interchangeable, was a problem until 
the jig shown in Fig. 2 was made. This jig holds four 
wedges A. The seats B are made the correct taper to 
suit the pins, and the diameters C are turned and 
ground to the correct pin diameter to serve as a gave 
when grinding the wedges. 

As the wedges are placed in the jig the setscrews D 
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Fie. 1. THe PIn WEDGE 


are tightened up to hold them against the teeth on the 
clamps #. Cup-pointed setscrews give the best holding 
power when at an angle as in this case. When all wedges 
are in place the bolt F is tightened up, drawing in tiie 
clamps £ and forcing the teeth against the wedges, thus 
holding them down securely. After rough turning, the 
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END VIEW 


SECTION X-X 
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Fic. 2. THe TurRNING JIG 


jig, with the wedges still in place, is taken out of ihe 
lathe and put on the grinder and the wedges ground 
accurately to the pin diameter, as shown in Fig. 1. This 
method insures absolute interchangeability of the wedzes, 
giving the correct relation between the diameter and the 
taper. 
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Tool Work at the Illinois Watch Factory 


By EruHan VIALL 


SY NOPSIS—Meticas of plotting out masterplates. 
Beuch lathe fitted for laying out and forming master- 
pluies. Filing and grinding fixture. A special grinder. 
Removing subpress pistons. 
3 

The tool work of a watch factory is always interesting 
on account of the extreme accuracy necessary. In fact 
the regular shop work of a watch factory is far more 
accurate than that of any but the very highest class of 
tool rooms. The tool work of the Illinois Watch Co., 
Springfield, Ill., is as interesting as can be found in any 
of the watch factories, but only a few methods and fix- 
tures can be described within the limits of this article. 

There are two methods of plotting out masterplates in 
the drawing room, both of which are shown in Figs. 1 


and 2. The first or rectangular method, gives the dis- 


tances measured at right angles from vertical and hori- 
zontal center lines, as illustrated. and is probably the 


] 
Qi a 
0.098 (032/-1— 


better known and more commonly used one. The other 
is the radial method, in which all radial distances are 
measured from the center in decimals of an inch, and 
circular distances in degrees and minutes. This last 
method has advantages that will be apparent to any 
tool maker who has ever worked out a complicated plate 
by the first one. 

Masterplates plotted by the radial method are laid out 
and bored on a bench lathe fitted as shown in Fig. 3. 
The masterplate to be bored is strapped to the faceplate 
A. This faceplate is graduated in degrees and minutes 
on the rim, and is so mounted that it may be turned and 
clamped so as to bring any of its rim graduations coin- 
cident with a stationary zero mark. It may also be moved 
along the slide B, by means of the micrometer screw C. 

The faceplate and slide B are mounted on another 
slide D, at right angles to the first, and are adjusted along 
it by means of the micrometer screw H. The entire lay- 
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ing-out head is mounted in a separate bearing or quill, 
and the spindle-is driven by means of a dog F' from the 
lathe faceplate G. 

The drilling and boring head is of special design, the 
tool spindle H being carried in a bracket which is hinged 
at I, and rests against the end of a micrometer screw at 
J. This brings the tool K, just half way between the 
center of the hinge and the center of the micrometer 
screw, so that a movement of 0.001 in. of the micrometer 
screw will move the tool 0.0005 in., or just half. That is, 
the direct reading of the micrometer indicates the total 
amount which the hole to be bored will be enlarged, which 
is twice the amount of the cut. 

The feeding movement of the spindle is accomplished 
by turning the ball crank L on the screw VM. By using 
a laying-out head and tool rest of this type, masterplates 
are easily made, whether plotted by the rectangular or 
radial method. 

A Bencu-LaTHe FILting MACHINE 

A filing machine fitted to a bench lathe, for use in fil- 
ing out small dies, jig plates and the like, is shown in 
Fig. 4. The file used is run down through the hole A 
in the table and fits in the holder B, where the tang is 
locked by means of the two screws. The holder is on a 
slide, which is given a vertical reciprocating motion by 
the connecting-rod C and the disk crank D. Various 
lengths of stroke are obtained by adjusting the crankpin 
in the T-slot of the disk. The table is hinged at #, and 


may be tilted by means of the adjusting screw F’, which 
is very convenient when filing die clearance. 
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GRINDER FOR SMALL 


Fie. 5. 
PUNCHES AND DIEs 


Another handy bench-lathe attachment is shown it 
Fig. 5, and consists of an adjustable angle plate for use 
in grinding the ends of small punches or dies. In order 
to prevent the upper plate from jarring out of adjustment 
while in use, a lockscrew A is provided for the elevating 
screw B. 


SPECIAL SUBPRESS GRINDER 


A machine made expressly for grinding subpress dies, 
plates, punches and pistons, is shown in Fig. 6. A ring 
wheel A is carried on the spindle. The work head is 









Fig. 6. 
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SPECIAL GRINDING MACHINE FOR SUBPRESS 
Parts 


made so that it may be easily revolved or swung back #nd 
forth by hand, in order to carry the work past the wheel. 
This work head has three holders on it, two (a large 2nd 
a small one) for pistons, and one for dies or die plaics. 
One of the piston holders is shown at B, the work being 
placed in the V-channel and held in by the thumb-scieW 
of a swinging clamp like C. 

Die plates are clamped to the surface D by means of 
the headed pins F, tightened by the screw F, which 
pulls out the yoke G to which they are pinned. The pins 
H are simply guides for the yoke. Micrometer feed is 
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obtained by turning the handwheel J, and readings are 
taken from a graduated collar. 


REMOVING SUBPRESS PISTONS 


The removal of a subpress piston without damaging 
it in any way, is sometimes difficult, but the use of step 
collars and pry hooks, as shown in Fig. 7, makes it easy. 
‘‘he upper collar has three steps like A, B and C, each 
step having its duplicate on the opposite side of the col- 
lar. This step collar is first put over the end of the piston 
onto the top of the subpress frame. The piston is then 
pried up one step at a time with the levers D. When as 
high as it is possible to get it this way, the step collar is 
removed and the plain collar # put in its place, and then 
the step collar is put on top of this as shown. If neces- 
sary, another plain collar is used when the piston is long 
or when it is unusually tight. 
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Heat Loss in Oxyacetylene Welding 


By James F. Hopart 


An oxyacetylene welder can save or lose much money 
according to the manner in which he handles oxygen. 
This gas is rather expensive, costing between 2 and 3c. 
per cu.ft. at atmospheric pressure. Therefore, it does 
not take long to squander a dollar’s worth of gas. 

Fig. 1 illustrates an expensive method of wasting gas. 
It represents a cast-metal cap broken, as shown by the 
cracks A and B. The crack A extends through the hole 
C. It is the custom of some welders to place such a job 
on a flat surface plate during the welding operation. The 
cap is shown thus on the plate D. In welding, a heat 
of 2100 deg. F. is required. With one piece of metal 
heated to this temperature resting upon another piece of 
metal, the heat travels from the weld into the supporting 
plate very quickly, and it seldom occurs to the welder to 
move the second weld over the already heated surface. 
Instead, he usually heats another plate section in making. 
the weld at B by shifting the work. 

Where pieces must be assembled on the surface plate 
before welding in order to align the parts perfectly, it 
is advisable to place a few thicknesses of asbestos paper 
between the crack and the plate. This paper is a good 
conductor of heat, but it is not nearly as good as cast or 
wrought iron or steel. Firebrick is frequently used as a 
support for small articles during the welding operation. 
The brick should be ground to a smooth level surface 
by holding it against an emery wheel. .. 


ANOTHER SUPPORTING METHOD 


When it is not convenient to place work upon specially 
dressed firebrick, considerable heat may be saved by as- 

mbling the job for welding, as shown in Fig. 2. Here 
ine same cap is shown, but instead of resting upon a flat 
hietal plate, it is supported on several narrow parallel 

vy steel pieces of different widths but uniform thickness. 

These pieces support the cap perfectly and at the same 
time do not come under the cracks. Occasionally it is 
necessary to clamp one of the pieces as shown, especially 
when it is so short that the break overhangs. 

When the work is so placed that the cracks come mid- 
way between the supporting parallels, very little gas is re- 
quired to make the weld. This is due to the fact that 
less heat units are required where the section to be welded 
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is exposed to free circulation of air. Considerable gas 
may also be saved by making T-slots in the surface plate 
on which the work to be welded is assembled. Old lathe 
faceplates make excellent surface plates for the welder. 
An abandoned drill base or faceplate will also answer 
very well. The welds should be placed over the T-slot. 

A further saving may be effected by having the torch 
tips in good condition and regulating the pressure of 
oxygen and acetylene. Oxygen pressure should seldom 
exceed 8 to 10 lb. per sq.in. Sufficient pressure must 
be maintained to drive the mixed combustible gases out 
of the torch faster than the velocity of the flame. 

It should be borne in mind that oxygen and acetylene 
mixed in proper proportion and issuing from the torch 
tip burn with great rapidity, and that gas issuing from 
the tube will travel with a velocity regulated by the pres- 
sure exerted by the gas and the size of the opening through 
which it escapes. This condition applies at the torch; 
therefore, the issuing gases must have a greater velocity 
than that at which flame can travel through them. 





FIG. 2 SAVING GAS 


WASTING AND Savina Gas 


When the velocity of the flame is exceeded by the veloc- 
ity of the gas, the torch burns steadily and without 
trouble. If, however, the gas pressure falls until the speed 
of combustion exceeds the speed of gas flow, then the 
flame follows the stream of gas into the tip of the torch, 
causing backfire. When this occurs the pressure of the 
gases should be increased in order to force them out of 
the torch faster than the flame can find its way along 
the stream of gas. 


cs4 
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The reports of the Census Bureau show that the pro- 
duction of iron intended for steel making—comprising bes- 
semer, low phosphorus and basic pig iron, ferrosilicon and 
ferrophosphorus, spiegeleisen, ferromanganese—agegregated 
18,464,501 tons in 1909, as compared with 11,921,578 tons in 
1904 and 9,664,429 tons in 1899, an increase of 91.1 per cent. 


for the decade. 
x4 
ee 


The blast-furnace industry in the United States in 1909 
employed 38,429 wage-earners to whom $24,606,530 were paid 
in wages, according to a bulletin soon to be issued by the 
Bureau of Census. The value of the products was reported 
as $391,429,283, but the cost of materials (including the large 
item of fuel cost) was $320,637,889, equal to 81.9 per cent. of 
the value of products. The processes in the industry are 
comparatively simple, and the value added by manufacture 
is relatively much less than in most other industries. 
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What To Do with Rejected Work 
By Joun R. GopFREY 


One of the many problems for the shop manager to 
worry over is that of spoiled work. Unfortunately, like 
the poor, it is always with us. And when we consider that 
tools will break occasionally at the wrong time, to say 
nothing of the frailties of the human element which for- 
gets or is careless, the chance for 100 per cent. perfect 
work is very small; and the keeping of this percentage 
as low as possible is a constant struggle. 

The plan of charging the workmen with the cost of the 
spoiled material has never worked out well in practice 
for various reasons, and on daywork even the time wasted 
is not often charged for. Pieceworkers generally lose 
their time. 

But aside from this, one of the vexing features is to 
know what to do with the spoiled material. Much of this 
is just enough below standard to prevent passing rigid 
inspection, but usable in many cases if it were not for 
maintaining the prescribed tolerances. To throw all re- 
jected work into the scrap seems unnecessary at times 
and a waste of material and labor. 

The experience of a friend of mine showed a rather 
peculiar angle to the question. He makes automobile 
parts, such as transmissions, and holds the parts to a very 
close limit, so close that a pretty good gear may be re- 
jected by the inspector. It so happened that one of the 
inspectors, quite wrongly, of course, was bitten by the 
automobile bug and planned on building a car himself. 
He took home a rejected and, consequently, unsalable 
gear for the automobile that was to be. The boss didn’t 
care and so no one was harmed in the least. 

This, however, led him into temptation. A friend 
who worked in another auto-parts shop also had the 
automobile bug. And he also got hold of parts which did 
not bear inspection. So they agreed to swap parts. But 
the work was having an unusually accurate run and the 
second gear was not forthcoming, so he condemned a 
gear that would have passed and took it home at the first 
opportunity. 

The loss of the gear was not the only thing considered. 
The fact that a gear not quite up to standard had got out 
of the shop and into use, was not good from an adver- 
tising standpoint, as imperfect goods provide the poorest 
kind of publicity. Being a broad-minded sort of man, 
my friend did not go up in the air at the innate wicked- 
ness of the inspector. Instead, he half blamed himself 
for letting temptation into the shop, especially when it 
beset a man who was just aching to get that longed-for 
automobile a little nearer to the riding stage. 

He, therefore, established an iron-clad rule that every 
piece finally rejected by the inspector be smashed bevond 
possible use, and scrapped at once. It is pretty tough at 
times to deliberately smash a piece of work that is almost 
perfect and accurate enough for lots of places, but there 
seems no other way to prevent “seconds” getting out into 
use. 

Wuy Not SEconpDs ? 

This brings up the question of second-grade work, and 
it isn’t as easy as it looks. Continuing to use the auto- 
mobile industry as an example, we find seconds in tires 


and other accessories. Why not in motors, transmissions, 
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etc.’ The very highest-grade car requires parts made 
with the smallest workable tolerances. A quiet-runnin:: 
motor must have accurate cams and well adjusted valve 
lifters. A quiet-running, well balanced transmission am 
rear axles must have gears which are accurate and rigidl\ 
held in proper positions. 

Good automobiles can be made and are made wit 
motors which are not so quiet and transmissions whic'. 
are not noiseless, but which run very well and give lot; 
of service. Quiet running is one of the refinements whic) 
costs money because it requires very accurate work. This 
should make a field for a lot of parts which are outside 
the quiet zone and yet which are not inaccurate enoug| 
to impair their safety. This would enable a serviceable 
car to be made at a very reasonable figure. 

All parts rejected from the first class could be plainly 
stamped “seconds” and sold at a fair price. This would 
save the makers much loss in both material and labor ani 
be advantageous all around. They should be advertised 
for just what they are and nothing else. By doing this 
all unfair competition would be eliminated. If only half 
the rejected work could be sold in this way, the manufac- 
turer would be much better off and the buyer who was 
willing to stand a little noise, in order to buy it for half 
or two-thirds the price, certainly has no kick coming. 


A Turret Tool Slide 


In the shop of the Cincinnati-Bickford Tool Co. a tur- 
ret has been fitted with a special cross-slide that may be 
used for either straight facing or angle work. This at- 
tachment is shown in the engraving. The tools are held 














A Turret Toot Sipe 


either at A or B, or both, and the block is moved by turn- 
ing the handwheel C, which, through bevel gears at /). 
operates the feed screw F. The cross-slide may be set 2 


any desired angle by loosening the lock nut F and swin; 
ing on the center G. 


7 
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Tin plates are thin plates or sheets of steel or iron, know 
as black plates, coated by dipping in a bath of molten ti! 
Terne plates are black plates coated, in like manner, with a 
alloy of tin and lead known as terne mixture, the proportiv 
of tin varying from 10 to 35 per cent. The term “terne” | 
taken from the French, and means dull or tarnished. On a: 
count of the lead in the mixture terneplates are much dull: ! 
in’ appearance than tin plates, sometimes “known as brig! 
plates. Tin-plate manufacture involves two radically differ- 
ent processes—the rolling of the black plates and the dipni! 
of them in tin or terne mixture. The manufacture of blac: 
plate is a rolling-mill operation and the bulk of the dipnin: 
is performed by the dipping departments of such _ rolli! 
mills. 
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Advantages of Multi-Story Factory Buildings 


Br A. d. 


SYNOPSIS—Among the numerous advantages of the 
multi-story type of building in comparison with the sin- 
gle-story saw-tooth construction, ts the flexibility that 
permits expansion without demoralizing the plant rou- 
tine. This elasticity permits the departments at the end 
of a building on all floors to spread into new areas with- 
out trouble. 
33 

A four-story building, such as that here discussed, 
costs $1.50 per sq.ft. of floor area. This includes plumb- 
ing, hot-water heating, pipe connections and elevators. 
A single-story, saw-tooth roof building of similar con- 
struction costs $1.35 per sq.ft. This, however, disregards 


DouGuty* 


more room has but a single chance to grow, and must 
dislodge some other department in so doing. On the 
other hand, in a multi-story building provided with 
proper elevator service, a department can overflow to the 
floor above or the one beneath, provided it does not hap- 
pen to be on the ground level. 

This method of expansion has been frequently followed 
at this plant. Furthermore, when an addition is built, 
the department at the end if the building on all four 
floors can at once spread into the new areas without dis- 
turbing any other arrangement of the plant. The top 
floors of such a building are desirable for fine work as 
noises are eliminated, the air is better, being practically 
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the land value, which, when considered, establishes the 
single-story construction as the more expensive. 

There has been much discussion of the relative ad- 
vantages and disadvantages of multi-story and saw-tooth 
single-story machine-shop buildings. The plant of the 
Burroughs Adding Machine Co., Detroit, Mich., has both 
types and valuable experience has been accumulated in 
their use. The original building is of a saw-tooth type, 
covering a city block about 300 ft. square. An addition, 
built some two and a half years ago, is of the multi- 
story type, having a basement and four stories above the 
ground level. Another addition now under construction 
is identical with this. 

Factory buildings of single-story, saw-tooth construc- 
tion up to a certain point are very efficient, but beyond 
that point the multi-story building has decided advan- 
tages, especially for light work. One of these is flexibil- 
ity, a most important element in a growing plant. In 
the single-story building a department which must have 


_ 


ui actory manager, Burroughs Adding Machine Co., Detroit, 
ch. 





Four-Strory BuitpIne or Burrovens ADDING MACHINE Co. WHEN UNDER CONSTRUCTION 


free from dust, and there are very few flies at that height. 
If care is exercised in installing a sufficient number of 
properly located elevators, the service by them in hand- 
ling material is preferable to the long hauls on trucks. 
In summer, the central part of the single-story build- 
ing is hot, is completely shut off from any circulation of 
outside air, and, in very hot weather, tends to wilt the 
men. These same conditions have never occurred on any 
of the floors of the multi-story building at this plant. 


CONSTRUCTION OF MULTI-Story BUILDING 


Turning to the construction used here, Fig. 1 shows the 
multi-story building now in service as it was toward the 
end of the work of erection. It is of reinforced concrete, 
using the mushroom type of columns, single-slab floors, 
with the outside girders carried above the floor level, a low 
brick curtain wall carried on these girders and metal 
window sash extending from the top of this curtain wall 
to the ceiling. Fig. 2, taken in the interior of this build- 
ing, shows the ceiling construction. It will be seen that 
the sash reaches clear to the ceiling admitting an abun- 
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dance of light, where it is the most efficient in reaching 
to the middle of the room. This metal sash admits about 
30 per cent. more light than the ordinary wood type. 

Another feature is a basement lighted by means of a 
side skylight. This skylight construction is shown in 
Fig. 3. Our experience has been that this space is of con- 
siderable value, for its light and ventilation are good; 
it provides a place for running piping, wiring and the 
like where these are easy of access to make alterations 
and repairs; it is well adapted for toilet and locker 
rooms, and in addition provides an almost invaluable 
space for general storage of rough material. Experience 
leads to the conclusion that all multi-story factory build- 
ings should have some such basement. The additional 
area required is slight. In this case, the skylight is but 6 
ft. wide, vet it is ample for all purposes. 


COMPARATIVE Cost oF BUILDINGS 


In regard to the comparative costs of these two types 
of buildings; at the present time in Michigan, a four- 
story building, such as is illustrated in Figs. 1 and 2, 











will cost $1.50 per sq.ft. of floor area. This includes 
plumbing, hot-water heating, pipe connections and eleva- 
tors. A single-story, saw-tooth roof factory building, 
with a wooden floor, such as we used in our multi-story 
building, constructed in corresponding first-class shape 
so as to be comparable with the building now being 
erected, will cost about $1.35 per sq.ft. This shows a 
slight saving in the cost of the building, but disregards 
the value of the land. If this item is taken into con- 
sideration, the total cost of the single-story building will 
be much greater than the multi-story building, for the 
present difference is only 15c. per sq.ft. 

In considering such figures, the size of building and 
the total floor area influence the unit costs. The build- 
ing now being erected will have about 80,000 sq.ft. of floor 
area. In small buildings, of a single-story, saw-tooth 
type, the side walls enter as a considerable item of the 
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total expense, making the unit cost higher than the one 
given. In this section the cost of the ordinary smal! 
factory building in saw-tooth construction will run a lit- 
tle higher than that of the multi-story type. It should be 
noted that the basement construction described, adds 
somewhat to the cost of the type of building now being 


erected. 
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Fia. 3. ARRANGEMENT OF SKYLIGHT WITH REFERENCE 
TO CASEMENT 
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Fig. 2. INTERIOR or Four-Story BurLpiIne or BurrouGHus AppDING MACHINE Co. Notre THE FLUSH CEILING 





As the final point in connection with this type of con- 
crete construction, it should be pointed out that not o ily 
is there an advantage in appearance and light, but there 
is also a gain in the convenience of attaching shafting 
and installing wiring, piping, ete.; this over any type of 
girder and beam construction. For the purpose of at- 
taching overhead fixtures, inserts of irregular-shaped «st- 
ings having tapped holes are set into the concrete about 3 
ft. apart. Any overhead work can be easily attache: to 
the ceiling by merely inserting a threaded stud bolt ‘nto 
the tapped hole in the anchor castings. 
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At the Siemens Schuckert works in Niirnberg, Germany, i8 
now under construction the largest transformer ever built. 


It will have a capacity of 24,000 kw. and steps up from 6300 | 


volts to 25,200 volts. It is for an overhead transmission !!¢ 
near Essen, in Rhineland. 
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Active Type Gyroas Applied. to U.S.S.“"Worden” 


By Lieut. R. E. Grutmor, U. 8. Navy 


SYNOPSIS—It is not easy to graspthe principle on which 
the gyroscope acts and the description here given is in- 
tended to make it clear. In the installation here described 
lwo gyros are used which rotate in opposite directions with 
axes normally horizontal and athwartship. An auziliary 
engine is so coupled to them as to artificially produce a 
gyroscope movement about the vertical axis, known as 
“precession,” and consequently a reaction about the fore 
and aft axes of the ship, tending to produce or quench 
roll as may be desired. As applied on the “Worden” the 
gyros produce an initial roll of approximately six degrees, 
while a single wave impulse is seldom more than a degree 
and a half, so that the roll-quenching power ts greater 
than actually required. 
+4 

Throughout the application of mechanical principles 
we find, in a great many instances, that machines de- 
signed to accomplish a certain purpose necessarily and 
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inherently lack some desirable quality. So in the steam 
turbine we’ find that it is inherently impossible of rever- 
sal and when applied to ship propulsion must be accom- 
panied by a separate turbine, the only duty of which is 
to drive the propellers for an astern motion of the ship 
When such is desired. 

All ships necessarily lack stability, more or less depend- 
ing upon the design of their hulls and the relation of 
the center of gravity to the center of oscillation and 
other factors which enter into the design. The advan- 
tages which would accrue from the efficient stabilization 
of ships to prevent roll are many. These advantages 
may be divided into two classes: First, those which would 
ecrue to merchant ships, and, second, those which would 
accrue to battleships and men-of-war. 

Under the first class they may be summarized as added 
comfort for passengers ; increased safety in bad weather; 


(CHARACTERISTIC SHrp-Ror. Curve 


ability to steam without regard to the direction of the 
sea, making it unnecessary to change the course of the 
ship in bad weather; decrease of breakage in the cargo; 
decrease of the possibilities of loss or serious deteriora- 
tion of stock on cattle steamers. Under the second class 
the advantages may be summarized as decrease in the 
weight of armor below the waterline; the creation of a 
steady gun platform; the ability to go into action under 
almost any condition of weather or direction of sea; the 
elimination of bilge keels and their consequent disadvan- 


tages. 
Economy Dve To DECREASE IN WEIGHT OF ArMoR 


In the design of armored ships, one of the principal 
factors, which determines the depth to which the armor 
is extended below the waterline, is the area of the ship’s 
side below the normal waterline which might be exposed 
by the roll of the ship when in a seaway. On a battle- 
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Fig. 2. SIMPLE GYROSCOPE 

ship of the “Delaware” class a roll of 1 deg. on each 
side of an even keel exposes approximately 100 tons of 
armor, which, at the rate of $500 per ton, including the 
cost of installation, would make the cost of the armor 
so displaced approximately $50,000. It can be seen from 
this that considerable economy would result if rolling 
of the ship could be prevented and in that way reduce 
the present depth of armor below the waterline. 

In the use of the active gyros for stabilizing ships, a 
possible advantage which may accrue to both merchant 
ships and men-of-war would arise from their ability to 
roll off a shoal or sand bank in case of going aground. 
inasmuch as artificial roll can be created by the same 
gyros used for quenching roll. The quenching, or damp- 
ing, of roll of ships is not so difficult a problem as it at 
first appears. The force of the impulse of the waves is 
not great when each wave is considered by itself. 
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The large amplitude of roll which occurs on most ships 
in a seaway ‘is due to an accession of impulses, each 
impulse acting to cause an increase of the roll given by 
the impulse just before it. This is illustrated by the 
curve shown in Fig. 1, which is characteristic of the roll 
of all ships. It can be seen from this curve that the 
increment which is added to each roll is very small, in 
most cases not more than 14% deg. Im stabilizing a 
ship it is.only necessary to counteract each of these small 
impulses. It can be seen that if these impulses are coun- 
teracted in their incipiency no large roll will result, but 
if the method of counteracting the impulses does not 
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ONE OF THE Two STABILIZING Gyros UsEeD ON 
THE U.S. S. “WorpDEN” 
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act until a considerable roll has been produced efficient 
stabilization is impossible. 
Errorts To Quencu Ron. 

The advantage of the active type of gyro, the action 
of which will be described later, is that it quenches the 
roll in its incipiency, acting before any appreciable roll 
has been produced. Before entering into a description 
of the active type of gyro and its application on the 
U. S. S. “Worden,” a short summary will be given of 
the efforts which have heretofore been made to quench 
roll. Probably the first effort which was made is one 
which is now applied to almost every ship; that is the 
bilge keel. 

These large fin-like projections, if of sufficient size and 
placed on the right spot, will damp the rolling motion 
of ships to some extent; but they act only if the motion 
is of considerable amplitude, while their effect is almost 
negligible against weaker rolling. On the other hand 
they offer a great many serious disadvantages inasmuch 
as they greatly increase the ship’s resistance and their 
exposed position might easily lead to damage in narrow 
ports and gates or when docking. 

‘Another class of stabilizers are those depending for 
their action upon the shifting of the center of gravity 
of the ship toward the side-which. has rolled out of the 
water. Much thought and experiment have been spent 
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in this direction. Among the most noteworthy achicve- 
ments are those by Frahm, Sir Philip Watts and Thorny- 
croft. The first two devoted their efforts in this line 
toward an arrangement of tanks carrying large quauti- 
ties of water, the shape of the tanks being so arranged, 
and the controlling apparatus so designed as to prociuce 
motion of this water in accord with the roll of the siip, 
but opposed 90 deg. to it in phase and consequently shift- 
ing the center of gravity of the ship to counteract the 
effect of the roll. 

These efforts resulted in the Frahm antirolling tanks, 
which have been put to some practical application. 
Thornycroft devoted his efforts to the shifting of the 
center of gravity by means of an ingeniously designed 
pendulum. In all of these efforts a great deal of the 
displacement of the ship was sacrificed to obtain a very 
small roll-quenching power. 

The artificial inertia of the gyroscope can be made to 
give a far greater roll-quenching power with much less 
expenditure of weight and space. The power consumed 
to drive the gyroscope is inconsiderable and would be 
far less than the power now required to drive the large 
bilge keels through the water. The earliest applications 
of the gyro to the stabilization of ships were those made 
by Dr. Schlick and his colleagues in Germany. These 
applications used the passive type of gyro; that is a 
wheel rapidly rotating on a vertical axis within the 
ship and with the rings in which its journals are held 
capable of movement about an athwartship axis. 


A TypiIcaL GYROSCOPE 


Fig. 2 shows a typical gyroscope with three degrees 
of freedom, that is, freedom about the axis of rotation 
B, freedom about the axis FZ and freedom about the axis 
(, If the band J be securely clamped about the wheel /, 
attached to the ring C, freedom about the axis F would 
be suppressed and the gyro would then be said to have 
a suspension with “2 deg. of freedom.” 

Suppose the clamp J is released and the wheel A is 
rotating rapidly with the side nearest the observer mov- 
ing from right to left. If a force be impressed on the 
near side of the ring D, tending to push that side down- 
ward about the axis G, this force will be resisted and 
movement of the gyro will take place about the axis £, 
the top of the ring C and the axle B moving toward the 
left. Movement of the gyro is thus seen to take place 
at right angles to the impressed force. This movement, 
normal to the impressed force, is called “precession.” 

Throughout the study of any gyroscopic apparatus it 
must be remembered that movement of the gyroscope 
does not take place in the direction of the impressed 
force, but that this tendency to move is trans‘ erred 
90 deg. in the direction of rotation before it is ‘an! 
fested as motion. 

Nothing but force caused by angular motion is resisted 
or causes precession; this angular motion may be about 
an axis within the gyro or remote from it, but mus 
be angular motion. If linear motion be impress (1, 1 
gyroscopic action will result, even though the fo:ce % 
impressed be of large magnitude. As angular motion 
approaches linear motion, that is, as its radius of actiom 
is increased, the less will be the gyroscopic effect. 

If the precessional ring C be clamped to the rng D 
so that precession is not allowed, then forces impress 


mi 


da 


CoV 
gy 


an 


] 
“W 
twe 
axe 
are 
gyr 
abo 
the 
que 

C 
iliay 
mea 
ene} 
proc 
inci} 
requ 
5 a 
500 

tons 
prox 
IS se 
roll- 
sary. 

Tl 
expe 
obtai 
prod: 
ing 
with 
are | 
ship, 
previ 
One 


It 
active 
tion « 





August 7, 1913 AMERICAN 
on the ring D will not be resisted, even though they 
be due to angular motion, thus showing that precession 
must be allowed, or the gyroscope will not have the 
property,of resisting forces impressed upon it. It is for 
this reeson that flywheels and turbine wheels have no 
ieal gyroscopic-effect, precession being suppressed by the 
bearings in which the shaft is held 

If precession is artificially created by impressing an 
angular force tending to change the plans of rotation 
of the wheel, a reaction will result which is equal in 
power to the impressed force. In other words, the force 
impressed is reflected through an angle of 90 deg. In 
the passive type of gyro for stabilizing ships the passive 
inertia of the gyroscope is utilized by suspending the gyro 
in the ship with the gudgeons F, secured to the sides of 
the ship, the axis # being athwartship, and precession 
being permitted about this axis. 

In the operation of this passive type of gyro the roll 
must reach a considerable amount before any precession 
results and before any reaction is created tending to 
damp the roll. This inefficiency of the passive type of 
gyro in quenching the incipient rolls makes it necessary 
io use a very large and heavy gyroscope in order to get 
any considerable stabilizing effect. 


Gyro OF THE AcTIVE TYPE 


In the active type of gyro, as applied on the U. S. S. 
“Worden” by E. A. Sperry, of the Sperry Gyroscope Co., 
two gyros are used rotating in opposite directions with 
axes normally horizontal and athwartship. These gyros 
are provided with an auxiliary engine so coupled to the 
gyros as to be capable of artificially producing precession 
about a vertical axis, and consequently a reaction about 
the fore-and-aft axis of the ship, tending to produce or 
quench roll, as may be desired. 

One system of control utilized consists of a small aux- 
iliary controlling gyroscopic pendulum provided with 
means for feeling the incipient rolls of the ship and 
energizing the precession engine in such manner as to 
produce a reaction of the gyros which will quench these 
incipient rolls. The government contract for these gyros 
required a roll producing or quenching power of between 
Sand ¥ deg. on each side of an even keel for a ship of 
500 tons. As applied on the “Worden,” a ship of 720 
tons displacement, they produce an initial rolling of ap- 
proximately 6 deg. Inasmuch as a single wave impulse 
is seldom more than 114 deg., it can be seen that the 
toll-quenching power provided is far greater than neces- 
sary. 

This large roll-quenching power has been provided for 
experimental purposes so that accurate data can be 
obtained as to the exact sizes of wheels necessary for 
producing any given roll-quenching power and for hold- 
ing a ship on an even keel in any sort of sea. Even 
with the large roll-quenching power provided, the gyros 
are less than 114 per cent. of the displacement of the 
ship, which is very much less than the weight of any 
Previous apparatus used for the stabilization of ships. 
One of the gyros is shown in Fig. 3. 


A Promisinc DEsIGN 


It is thought that this design for operating the gyros 
actively has effectually solved the problem of stabiliza- 
tion of ships, and without doubt will, in the near future, 


MACHINIST 231 


receive a wide and extensive application both to men-of- 
war and to merchant ships. The question of design of 
wheels to stand, with very large factors of safety, the 
stresses involved, has been: effectually solved by Mr. 
Sperry and his engineers, as,severe tests have shown, 
making it ‘possible to design -Jarge and heavy wheels, 
giving powerful reactions and at.‘the same time occupy- 
ing a small space compared to the size of the ship, and 
weighing a small fraction of the displacement, probably 
less than half of one per cent. 

The problem of design has been an extremely intricate 
one and its solution has involved some years of calcula- 
tion and experiment. At the present time Mr. Sperry is 
working on a design of active type of gyro for producing 
roll, which will be applied to ice breakers for keeping 
them in motion to prevent their freezing in the large 
windrows of ice which they sometimes encounter. 


Two Large Universal Drilling 
Machines 
By A. 


The firm of Hewes & Phillips, Newark, N. J., has a 
drilling machine in its shop made by the firm in 1859. 
Fig. 1 shows the machine in operation. The casting A 
to be drilled is conveyed on trucks which travel on rails 
made of a steel I-section. The crossrail B is raised or 
lowered by the screws (, which are operated through the 
bevel gears D and £. The gears FZ are driven by a cross- 
shaft through a belt-driven cone. The position of the 
head F on the crossrail is changed by the gear G at- 
tached to the head and operating in a rack. 

The handwheel //, on which is mounted a small gear, 
meshes with the gear G. The crossrail B can be revolved 
in a complete circle by the worm and wormwheel /, 
operated by the handwheel J. The head F can be com- 
pletely revolved in a plane at right angles to the crossrail, 
a circular slot being provided in the head for that pur- 
pose and binding bolts are used for locking the head in 
any desired position. The drill is fed by hand, the hand- 
wheel operating through two small gears. The long 
screws raise or lower the head by means of the crosshead 
K. The columns LZ are made of cast iron, 9 in. in diam- 
eter, and the machine will take between the columns a 
casting 18 ft. wide. It is fitted with eight speeds and has 
given good service, being used in a universal manner for 
drilling and reaming. 


'TOWLER 


An ImprROVED DousLe-HEAp Typ: 


Fig. 2 shows one of these machines made for a firm on 
the Pacific Coast. It will be seen tat some improve- 
ments have been made in this later machine. The drive 
has been changed from the ceiling to the lower part of 
one of the machine columns. This machine is fitted with 
two drilling heads instead of one, the crosshead used on 
the old machine has been changed to a single large center 
screw attached to the head. 

On the handwheel shaft, which operates the feed of the 
drill, is fastened a small gear which meshes with a 
larger gear into which is screwed the center screw, thus 
operating the feed. The same universal features are 
again used for rotating the crossrail and heads for heavy 
work. 
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Fic. 2. Large UnriversaL DRILLING MACHINE 
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Milling Operations on Gasoline Engines 
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SPECIAL CORRESPONDENCE 


SYNOPSIS—The milling of gasoline-engine beds to 
obiain accurate results, using a@ minimum number of 
fixtures and operations. A milling operation on the cyl- 
inders, the casting being located by an eajanding plug 
which sets into a finished bored hole. Vertical and hori- 
zontal methods of slitting the connecting rods, the forg- 
ing being located by the finished bores, a number being 
machined at once. Multiple milling fixtures, the parts 
being held rigidly and enabling a good surface to be ob- 
tained. 
4 ““* 

The milling department of the Root & Van Dervoort 
Engineering Co., Moline, Ill., is under the supervision of 
a gang boss, whose help consists of an operator for each 
machine, and one laborer. Each operator sets up his 
own machine according to exactly made instruction 
sheets. ‘ As mentioned in a previous article, the gang 
boss in this department also has supervision over the 
disk grinding. 

There are several sizes of engine beds made for gaso- 
line engines. As handling is a considerable factor in this 
work, it is necessary to reduce it as much as possible, 
and to that end as many operations as can be advan- 
tageously performed with standard machine tools and 
jigs are combined into one operation. For instance, the 


cylinder, are machined by using a large end mill set to 
a gage on the fixture, and the bed indexed around a point 
located an equal distance from these three finished sur- 
faces, two advantages are gained: All these surfaces are 
machined in one setting, and the accuracy of the finished 
surfaces is automatically taken care of by the fixture, as 
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Fic. 1. MInLiInc THE EnGIne-Bep BASE 


engine bed shown in Figs. 1 and 2 has but four opera- 
tions performed on it. 


MILLING OPERATIONS 


The milling operation is somewhat out of the ordinary. 
Vig. 3 is a side view of one of these engine beds with 
the bottom finished, the seat for the cylinder bored and 
faced, and the seat for main bearing caps faced. It 
is not essential to finish the bottom, except that it is of 
advantage in the later operation of drilling, as the height 
from the bottom of the bed to the bore of the cylinder 
must be fairly accurate so as to locate properly in the 
drill jig. 

It is, of course, easy enough to do this if the bed is 
handled twice, but this will materially increase the time 
of handling. If all the surfaces, except the bore of the 





*This article is the seventh of a series covering the metho4s 
of the Root & Van Dervoort Engineering Co., Moline, Tll., and 
prepared by Messrs. Houston, Strombeck, Miller and Steen, of 
that organization. 




















Fie. 2. MILLING THE ENGINE-BED CYLINDER FACE 


the miller saddle is not disturbed after being set for one 
surface. 

The height from the center of the main bearings to 
the bottom is given as A, and the angle of the main bear- 
ing cap seats with the bottom of the bed is 30 deg. If 
these two lines are extended to the left, they will meet 
at a point s. The distance from this point s back to the 
vertical center line of the main bearings is called c. It 
is easy to see that the point desired must lie in the bisect- 
ing line of the 30-deg. angle. In order to find the dis- 
tance x, the dimension d is found by subtracting }b from 
c. Then we have the equation d + 2 + y = cotangent of 
15 deg. From this the values are inserted, and the dimen- 
sion x readily found. According to this basic principle 
the milling jigs for machining the beds are made. 

Fig. 1 shows the fixture indexed to finish the bottom 
of the beds, and Fig. 2 shows the milling of the face for 
‘he eylinder. On the table in front 1s the cutter for 
boring the hole for the cylinder. It is placed in the 
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taper seat in the spindle, and consists of a machine-steel 
body with three roughing blades set in front, one finish- 
ing cutter set about 34 in. behind these, and one cham- 
fering cutter set about 34 in. behind the finishing cutter. 
As the wall through which this cutter is to bore is only 
from 3% in. to % in. thick, the roughing blades are 
through boring before the finishing blade gets into action. 

Another point of interest in these fixtures is the way 
in which the bed is located and clamped, as shown in 
Fig. 1. The bed is placed in the fixture upon a large 
spring plunger located at the center of gravity of the 
bed, when the latter is in position for machining. The 
bed is located under each main bearing by a semicir- 
cular, case-hardened steel jaw, the upper one of which is 
made to swing away so as to aid in getting the bed in 
the fixture. Two screws bearing on the back and front 
ends of the bed are used to tighten the bed against these 
two jaws. These screws are located on a line at right 
angles to, and half way between the main bearing jaws. 

One of these screws is a permanent stop, and is locked 
with a jam nut. The other screw A has a large knob 
as a head, and serves to tighten the bed against the main 
hearing jaws and the other screw. After the bed has 
been tightened with this screw, three adjustable stop 
suews B are brought to bear against the bottom of the 
bed, and three clamps C are used on the top part of 
the fixture to hold the bed solid. 

This is the construction of the top part of the fixture, 
which swivels around a bearing located in reference to 
the bed, as previously described. The index pin, located 
as far as possible from the center bearing, fits three 
hardened bushings in the bottom plate and has a T-head 
arranged to go through a rectangular slot in the index 
bushing. The index pin has a cam handle on the top 
end, and by letting the T-head of the index pin through 
the bushing and turning the index pin with the cam 
handle about 30 deg, the top fixture is tightened to the 
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and the saddle is moved away from the column sufficient- 
ly for the boring cutter to clear. 

The location of the table is determined by a small gage 
consisting of two pieces of flat steel with a line on each 
One of these pieces is placed on the miller saddle D 
and the other EF is placed in the small T-slot in the 
miller table. The table is then moved up so that the 
marks on the gages coincide; the bed is fed into the 























Fie. 4. MILLIne THE CYLINDERS 

bottom very securely. The top fixture is further tight- 
ened to the bottom plate by another cam handle located 
over the bearing around which the top fixture turns. 

In machining the bed, the milling cutter is set to a 
gage in the bottom fixture. The saddle of the machine 
is then locked securely and the bottom finished in one 
cut. The fixture is indexed around, and the main-bear 
ing cap seats are finished in one cut. The fixture is 
then indexed around again, and the cylinder seat of the 
bed is faced in one cut. The miller saddle is unlocked, 
the boring tool is put in the taper hole in the spindle, 








Fie. 5. Mrtting A SMALLER CYLINDER 


cutter by power feed; the hole is finished, and the mil!- 
ing operation on the bed is done. On some of th 

smaller beds all this is being done on an average time 0 
9 min. each, and on the larger beds the machining take 
about 15 min. This includes loading, machining an 

unloading. 


MILLING GaAs-ENGINE CYLINDERS 


Fig. 4 shows the milling operation on the gas-engin: 
cylinders. These are first machined on the Potter & 
Johnston automatic, and as it is not feasible Ain thai 
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operation to face the cylinder-head end, this is done by 
miliing. There are two fixtures exactly alike, placed as 
close as is possible on the miller table and still enable 
the milling cutter to clear both cylinders. The bore of 
the cvlinder is placed over the vertical expanding man- 
dvel of the fixture. The mandrel is not depended upon 
to take the strain of the cut, as the heavy projecting arm 
with an adjusting screw takes care of the feed strain, 
while an adjustable stop screw, brought to bear against 
the bottom part of the hopper, takes up the cutting strain. 
The hopper is placed against a stop to prevent the cylin- 
der from rotating. The mandrel is expanded by a taper 
cone in its top end, made so that chips will not get in 
between the conical surfaces. A stud extends from the 
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jaw chucks, and is located on the hopper-pad extension 
by a V-block on the headstock spindle right behind the 
three-jaw chuck. All the flat surfaces of the cylinder 
are machined with a large end mill, and the fork seen 
immediately in front of the cylinder is side milled with 
a small end mill placed in the taper hole in the miller 
spindle. This fixture will not take in the two largest 
sizes of this class of cylinders, and as the number of 
these manufactured is not great they are placed on end 
on a fixture fitting the bore and clamped by means of a 
long bolt, as shown in Fig. 6. These cylinders are not 
indexed, but are squared up with an ordinary square. 

Figs. 7 and 8 show the slitting of caps from connecting 
rods. As shown, there are two different methods used 














Fie. 7. VERTICAL SLITTING CONNECTING-Rops 








Fic. 8. HorizonrTaLty SLitTrinG CONNECTING-Rops 











Fie. 9. A Mv itreLe MILiiInG OPERATION 
mandrel through a hole in the expanding cone, and this 
is tightened with a nut and socket wrench. 

While one cylinder is being machined, the other one 
is removed and replaced with a third cylinder by means 
of a light chain block. After the cutter has rough- 
machined the surface, the feed is reversed, and the sur- 
lace is finished with the inner cutting edges of the blades, 

\nother class of cylinder, which calls for considerably 
more work, is milled on four surfaces at right angles 
to cach other. These cylinders are machined with a large 
end mill and are held in a special indexing fixture, as 
shown in Fig. 5. The fixture consists of a head A 
and tailstock B, the headstock having a spindle with a 
three-jaw universal chuck and an index plate rigidly con- 
hected. The tailstock is fitted with a heavy spindle 
keyed to a three-jaw universal chuck. The spindle is 
rotated or moved longitudinally, and both the head and 
tailstock spindles are locked with a locking device. 

The cylinder is gripped by the bore in the two three- 
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Fre. 10. Muxriepre MILLING SMALL PARTs 


in performing this operation. For the smaller sizes the 
vertical machine, Fig. 7%, is used, as the operator can 
clamp four rods on the back of the fixture while the caps 
are being slit off the rods clamped on the front of the 
fixture. As the length of the rods shown in Fig. 8 does 
not permit them to be cut apart in a vertical miller, 
they are slit, six at a time, on a horizontal machine. 
The operator is able to load and unload while the slit- 
ting is going on, almost as well as in the vertical method. 
An elaborate use of multiple fixtures is shown in Fig. 
9. In this operation a number of pieces are shown that 
are milled flat on one side of a round head. They are 
held in two fixtures which have a series of V-blocks for 
clamping and a height block placed in the bottom. 
Another application of a similar kind of fixture is 
shown in Fig. 10, where a number of detents are beveled 
off. This does not need much explanation, except that 
if the angle is more than 20 deg. the designer is apt to 
come to grief, as the pieces have a tendency to climb. 
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Practical Tolerances in Machine Work 


We have frequently called attention to the misunder- 
standing in regard to allowable tolerances as well as to 
the unnecessarily close limits set in some classes of work. 
It leads to misunderstanding, to unnecessary expense, 
and also to unwarranted rejection of work in too many 
cases. In fact, the question of tolerance is probably 
the cause of more disputes than any one thing which 
arises in the shop. 

The determination of the proper tolerance by one who 
is thoroughly familiar with actual shop conditions and 
the requirements of the article being made, can save 
many dollars every day in the average shop. It might, 
in fact, be a paying investment to take a good man from 
the shop for this purpose and pay him an attractive 
salary, as the average draftsman has no means of know- 
ing a proper tolerance for a large amount of the work 
which passes through his hands. 

Having experienced much difficulty along this line, the 
Taft-Peirce Manufacturing Co. has established rules gov- 
erning the limits of tolerance which contain suggestions 
that should be helpful in many cases. We quote these 
just as they are issued: 

RULES GOVERNING LIMITS OF TOLERANCE 

The proper handling of mechanical manufacturing and 
tool making requires that the extent, if any, to which dimen- 
sions shown by drawings may be varied from, shall be, clearly 
indicated. It is possible, of course, to produce machined parts 
or special tools with measurements refined to any degree of 
accuracy reasonably specified, and this company occasionally 
undertakes commissions calling for almost infinitely accurate 
measurements; but such precise work is far too costly for 
commercial purposes. It is obvious that labor expended in 
obtaining accuracy or finish which exceeds really necessary 
requirements involves waste of time and money; and it is 
equally obvious that the performance of such work should 
be avoided whenever it is possible to do so. 

The intent of these rules is to conserve the interest of 
customers by specifying certain standards to be worked to 
unless contrary instructions are given. These standards 
will, except in rare cases, meet every necessary requirement 
and their adoption has tended to avoid waste of time, labor 
and money. The management of this company expressly 
disclaims any desire to establish arbitrary standards for 
those whose needs require closer work than is hereby con- 
templated. Their purpose is to make clear to the company‘s 
designers and workmen and to those whom the company is 
privileged to serve what shall be the degree of accuracy to 
be expected in those cases where specifications and drawings 
do not call for closer work than is herein provided for, and 
to define and limit the responsibility of this company with 
respect to limits of tolerance. 

Full information regarding limits of tolerance should be 
clearly shown by drawings submitted, or be definitely covered 
by written specifications to which reference must be made 
by notations on the drawings. 

Where the customer fails to supply proper data as to 
limits, this company’s engineers will use their best judgment 


in deciding just what limits it may be advisable to work to. . 


The company will not in any event assume responsibility for 
possible excessive cost brought about through working to 


closer limits than may be necessary nor for permitting 
greater latitude than may subsequently be found to be 
proper. 


Where dimensions are stated in vulgar fractions with no 
limits of tolerance specified it will be assumed that a con- 
siderable margin for variation from figured dimensions is 
available. Unless otherwise ordered, the company’s engi- 
neers will proceed according to the dictates of their best 
judgment as to what limits should be taken. 

For all important dimensions decimal figures should be 
used and limits clearly stated on detail drawings. If decimal 
figures are not used for such dimensions a notation refer- 
ring to the degree of accuracy required must be placed prom- 
inently on the drawing. 

It is frequently necessary to reduce fractions represent- 
ing fourths, eighths, sixteenths, thirty-seconds and sixty- 
fourths to decimal equivalents. When a dimension of this 
character is expressed in a decimal equivalent and carried 
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out to three, four or five places and limits are not specified 
it will be assumed that a limit of plus or minus 0.0015 is 
permissible unless otherwise ordered. 

Where dimensions are stated in decimal figures derived 
by other processes than those explained in the fifth para- 
graph, but with limits not specified, the following variations 
from dimensions stated may be expected: 

Two-place decimals, 0.005 plus or minus 
Three-place decimals, 0.0015 plus or minus 
Four-place decimals, 0.0005 plus or minus 
Five-place decimals, 0.0002 plus or minus 


Where close dimensions, such as the location of holes from 
center to center in jigs, fixtures, machine parts and other 
exact work of like character are required, detail drawings 
should be prominently marked “accurate” and clear insiruc- 
tions be given. 

The dimensions of internal cylindrical gages, external 
ring gages, snap gages and similar work specified to be hard- 
ened, ground and lapped, will be obtained as accurately as 
the best mechanical practice applying to commercial work 
of the particular grade specified will permit. 

As drilled holes vary in size from 0.002 to 0.015 in. (and 
in some cases even more) over the size of the drill used. 
those which require to be made accurately to definitely speci- 
fied sizes should be either reamed, ground or lapped and de- 
tail drawings thereof should bear notations accordingly. 

U. S. standard form of thread and pitches will be used for 
% in. and all sizes above. A. S. M. E. standard will be used 
for numbered sizes below % in. In the absence of specifica- 
tions to the contrary, U. S. standard form of thread will be 
used for all SPECIAL sizes. 

Where accurate results are required in assembling the 
parts of a mechanism and such accuracy is likely to be 
affected by the accumulation of errors in the manufacture 
of details, an assembly drawing should be furnished, clearly 
showing all such conditions and giving the dimensions be- 
tween important points with allowable limits of variation. 


THE TAFT-PIERCE MFG. CO. 
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The Filing and Finding of Data 
By GrorGe W. MEYNCKE 

Every engineer or draftsman who attempts to compile 
his own data is confronted with the problem of filing it 
so that he can readily find it again. Many card-index 
systems, binders and similar systems have been described 
in this magazine. Index cards have in the majority of 
cases proved unsatisfactory unless a cross-index is used, 
in which event they become unelastic and do not permit 
of the weeding out of old data later as new and better are 
found to replace the old. 

To describe the contents of an article by means of @ 
written title is another vexing problem of the card index. 
Binders involve an endless amount of work if an atiempt 
is made to keep similar data together. After trying a 
number of systems and finding them wanting, a group 
envelop system was tried that has proved to be the ideal 
system, in that it is elastic and requires little work t0 
keep it uptodate—which, after all, is the most serious ob- 
jection the busy engineer or draftsman has to find witha 
data file. 

Heavy manila envelopes 10x12 in. are sufficient] large 
to contain pages from technical and trade journa < and 
any note or small clipping is equally accessible. Articles 
of more than one page are clipped or glued togeth: r and 
each unit marked with the envelope number. No index 
is kept of the contents of an envelope. 

The chief advantage of this system lies in the sug‘estive 
value of similar articles, when used for reference. Fot 
example, under “Mechanical” are the envelopes, jig . tools 
and fixtures, milling-machine design, drilling and oring 
machinery, etc. Suppose the designer is planning mill- 
ing-machine attachment. All data and illustrations ™ 
lating to this subject may be found in one envelo}), a” 
he can readily glance through its contents, 
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Unusual Pneumatic Staking and Riveting Tools 


By H. P. Camp 


SYNOPSIS—The delicate parts which go to make up a 
shutter for photographic cameras, require extreme care in 
handling during their manufacture. Compressed air is 
used to operate special devices in both machining and as- 
sembling these parts, in a somewhat similar way as in 
watch and fine clock work. Staking tools, pneumatic prick 
punches and similar devices are described in more or less 
detail. 
3 

The shutter of a camera is a part to which manufac- 
turers have given serious consideration. It has an im- 
portant function to perform and is necessarily very 
delicate, so delicate in fact that compressed air is used 
as a medium to operate the more elaborate shutters in 
order to avoid the slight jar incidental to an exposure, 
and which frequently blurs a picture. Compressed air 
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Fie. 1. Fie. 2. 
UsiInG AND SUSPENDING SMALL PNEUMATIC STAKER 


is not used exclusively to operate the shutter. It is used 
to a great extent in assembling the shutter and camera 
parts and for operating the special and automatic ma- 
chinery. For instance, in the multiple-spindle automatic 
machines which turn and face the shutter case and front, 
air is used to open and close the chuck and to operate the 
mechanism which transfers the partly finished pieces 
from one spindle to another, the piece being turned in 
transit in order to finish both sides. 

Another interesting application of compressed air is 
observed in the eyelet-staking tool or pneumatic prick 
punch shown in Figs. 1 and 2. This tool is used to se- 
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Fie. 3. DeraIts oF SMALL PNEUMATIC STAKING TOooL 








Fig. +. Front View or Bencu RIVETER 
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Fie. 5. Rear View or BencH RIVETER 
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cure the eyelet in the camera case by making two in- 
dentations in it similar to those made by a tool maker’s 
prick punch, except that in this case the punch points are 
forced out instead of down, as shown at A and B, Fig. 3. 

There are no springs used to return the valve or piston, 
the action being as follows: The tool is set into the cupped- 
out piece to be staked and the trigger C is pressed in. 
This forces the slide valve D to the right, as shown in 
the engraving, and as the port F comes in line with the 
hole F air enters the cylinder through a hole drilled 
lengthwise in the valve, thus forcing the piston down. 

Of course, the air must simultaneously be let out from 
under the piston. This is done through the outlet G 
which is uncovered at the upper end by the cutaway sec- 
tion H in the slide valve, allowing the air to escape 
through an exhaust outlet. This action forces the piston 
rod down, and by means of the toggle, forces the punches 
out. 

As the trigger is released, the valve is forced to the 
left by the pressure of the air on its end, and as the sec- 
tion H comes over the hole F, the end of the outlet @ is 
uncovered and the compressed air flows into the cylinder 





To Return 
e Cylinder 




















Fia. 6. Part Deraits oF BENCH Stakine Toon 


under the piston, forcing it up, the air above the piston 
flowing out through the exhaust port as indicated. In 
order to facilitate handling, the tool is suspended from a 
coil spring over the bench in front of the operator. 

A BeNCH-STAKING MACHINE 

Another staking device is shown in the front and rear 
views, Figs. 4 and 5, and in partial detail in Fig. 6. This 
type of staking press is used for various kinds of work, 
suitable fixtures being located on it. The operator places 
the work containing from one to a dozen or so rivets un- 
der the ram and all the rivets are upset at once. The 
rivets are made with a small hole in the center and the 
upsetting punches with a small pilot, so that the metal 
flows outward, making a secure and neat job. 

The air is used in the device three times, the action, 
without going into details of the valve itself, being as 
follows: As the operator pulls the lever A, Fig. 6, for- 
ward, the air flows from the pipe B into the pipe C and 
into the large cylinder D. This forces the large piston 
up and the work plunger down. As the operator releases 
the lever the spring F draws it back, cutting off the air 
supply, and for a part of its travel confining 157 cu.in. 
of air at 60 Jb. in the large cylinder. Further travel of 
the lever and valve releases the air in the large cylinder 
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into a compression chamber that runs around the front 
of the casting, which contains 29 cu.in. of space, reducing 
the pressure to about 50 lb. 

Still further travel of the lever exhausts the air in the 
large cylinder and allows the air in the compression cham- 
ber to enter the return cylinder F, forcing the piston 
down. We now have about 40 lb. of air pressure in a 
space of 36 cu.in. available for the next up-stroke of the 
piston. This is allowed to enter the lower end of the 
large cylinder as the lever is again moved forward, rais- 
ing the piston about 14 in. when compressed to the same 
density as the live air to follow, thus saving about 20 
per cent. of the air. 

The valve is designed in a manner to be easily made 
and repaired, should leakage occur through the introduc- 
tion of dirt or grit. Attention is called to the design of 
the press and the rigid construction of the body, together 
with the manner in which the cylinder is placed. No 
amount of deflection in the body can affect the working of 
the cylinder, because it swings as the lever moves through 
Its are. 
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A Dustproof Chuck 
By F. Hoper. 

The engraving illustrates a dustproof chuck, which per- 
mits the work to be taken out and put back again without 
affecting its truth. 

The chuck body A is made of cast iron and receives 
a small faceplate B, which is secured to the chuck by 
means of the three capscrews (. The faceplate is threaded 
Felt and Sheet Metal 
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A Dustrrroor CHuckK 


so that it can be put on the lathe, miller or grinder. 
In front of the chuck are three permanent jaws £, he)¢ 
in place by the gibs D. The movement of these jaws 1 
effected by turning the gear F’, which meshes in the chuc! 
ring G, supplied with gear teeth. The chuck ring ani 
the chuck body are slotted and actuate the pin H, secure: 
in the permanent jaws. These will either move in or ou! 
by turning F to the right or left. The adjustable jaws A 
are held in place by means of a screw Z and nut M. Th 
latter fits into a slot of the permanent jaw EF. The close 
adjusting is accomplished by turning the screw N. Th: 
chuck is made dustproof by closing up both jaw ends with: 
felt and sheet metal secured with screws. Felt is also 
inserted between the gibs and jaws. The chuck ring in 
the rear is covered by sheet metal, which is screwed to the 
chuck body. 
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Drill Jig and Gaging Fixture 


The three pieces shown in Fig. 1 are those to be drilled 
and gaged. They are all of the same length and made of 
drill rod '/,, in. larger in diameter and 0.02 in. longer 
than the finished work. The holes drilled through the 
rods are located at different distances from the ends, the 
relation between the center of the hole to the ends of 
the rod being very important. After the stock is cut 
to the right length, the rods are hardened on both ends 
to about 14 in. from the end; they are then ground on 
the cylindrical surface, after which the holes are drilled 
and reamed. The rods are next ground on both ends, 
and after this operation they are ready for gaging. 

The jig in which the holes are drilled and reamed is 
shown in Fig. 2. The base A is a standard cast-iron base 
with a double set of feet. The jig is loaded in the posi- 
tion shown. The rods are placed in the V-block B, 
which is hardened and ground, and held up against the 
stop C, thus locating the rods endwise, while the strap 
D, operated by the cam binder handle F clamps the work 
down in the V. In the strap is an oblong slot, making 
it possible to draw the strap and cam out of the way when 
loading the jig. In the base are three bushings, so that 
the same jig can be used for all three rods. 


THE GAGING FIXTURE 


Fig. 3 is the gaging fixture. It consists of a cast-iron 
base on which are mounted the fixture for holding the 
rods, two indicators and a device for keeping the indica- 
tors out of contact with the rods when reloading the fix- 
ture. 

The fixture for holding the rods is made of the hard- 
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PRACTICAL MEN 






ened and ground steel block A, wherein is driven a pin 
that fits the hole in the rods; in the bottom of this block 
is a threaded stud. The block slides in a slot planed in 
the base and is held in the right place by the nut B. In 
the bracket PD is driven a bushing into which the plug 2 
is fitted. When this plug is inserted in the bushing in 
D and in one of those in A and the nut tightened, the 
fixture is set correctly for one of the rods. When the 
plug is inserted in one of the other bushings’ the fixture 
will take another rod. 

The indicators with the fulcrum point at F are made 
so that the graduations show thousandths of an inch. 
The pointed end of the indicators and the graduations are 
protected by a glass plate. By pulling the lever @ in the 
direction shown by the arrow until the detent /7 drops 
into the hole /, the indicators are drawn away from the 
ends of the rod, thus opening the fixture for reloading. 
When a new rod is brought into position the detent is 
pulled out of the hole and the two tension springs J 
bring the indicators into contact with the rod. 

S. HeLtwec. 

Hartford, Conn. 
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A Babbitting Table 


The engraving shows a car-brass babbitting table which 
has given good service in our shops. It consists of a 
concrete foundation to which a cast-iron top or bearing is 
bolted and which acts as a pivot and bearing for the 
round table which carries the four arbors. A large bal 
race is machined on this bearing and also on the table 
in order to allow the table to revolve easily. 

The car brasses are held tightly against the cast-iron 
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arbors by means of the double-acting air cylinder ; this 
is operated by 4 valve which permits the piston to travel 
back or forth with a quarter turn of the handle. 

In operation the brasses are placed on the arbor and 
the table revolved until the brass comes in line in front 
of the cylinder. The air valve is operated, and the piston 
forces the brass tight against the arbor, preventing the 
lining metal from flowing out at the sides. The brass is 
next filled and another placed on the next arbor. The 
air pressure is then released and the table revolved until 
the second brass comes in position and is filled. These 
operations are repeated until the arbors are full. The 
operator then removes the first brass poured, which by 
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Fic. 1. THe Broken 
ARM AND RING 


Fig. 2. Cast-Iron 
Box on ARM 
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this time has become solid, and places a new brass on 
the arbor, and so on. 
H. W. Lack ey. 
New Castle, Penn. 
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Welding a 20-Ft. Friction Wheel 


An unusual oxyacetylene welding job was recently per- 
formed in the West on the 20-ft. brake and friction wheel 
of a 1200-hp. hoisting engine. 

Through an accident, one arm and the rim, in two 
places, were broken. The arm and one fracture in thie 
rim are illustrated in Fig. 1, which shows a portion of 
the metal cut out to enable the operator to insert the 
torch in the crack. In welding the arm a split cast-iron 
box was made to fit it as illustrated in Fig. 2. This 
box was filled with coke and air blast applied until 
the arm was heated to a cherry red, when the welding 
was commenced by inserting the torch through the open- 
ing in the box and which was closed during the pre- 
heating of the arm. 

A gas torch was applied to the adjacent arm to equal- 
ize the expansion during the welding of the broken one. 
When the rib of the arm (which is of a T-section, about 
12 in. wide, 234-in. metal) was welded the top half of 
the split box was removed and the process continued 
until half of the arm was welded. This half of the 
box was then replaced and the wheel revolved a half 
turn; the other half of the box was then removed to 
give access to the remaining part of the arm. The rea- 
son for keeping half of the box in place was to continue 
the preheating while welding. The method of preheating 
the two breaks in the rim was as follows: 

The wheel was revolved until the cracked portion was 
in the bottom of the wheel-pit. A brick furnace, Fig. 3. 
was built on the floor of the pit up to and completely 
inclosing the rim. When the rim had attained the de- 
sired heat, the top of the furnace was removed and the 
welding performed. The weld is entirely successful and 
the engine again in commission and doing its regular 
service. 

S. J. StapLe and C. A. Morean. 


Lead, 8. D. 





Fig. 3.. FURNACE IN 
WHEEL PItT 
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A Cheap Ball-Turning Rig 


The engraving shows a cheap ball-turning device, 
rigged up in a unique way with power feed. The ball 
was 35-in. outside diameter for 24-in. pipe. The work 
was done on a 48-in. lathe blocked to a 54-in. The 
feed arrangement was made from an old vertical gear 
cutter, driven by a worm. Where the cutter had been, a 
spar pinion was put on, which meshed into a rack hinged 
on the tool-holder casting, so that as the tool moved 
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cn the radius of the ball, the rack was always in mesh 
with the pinion. 

The tool holder was a half coupling with a piece of 
213-in. shaft to hold the tool. The case for the balls 
was bored with a spur gear on the end of two 7-in. 
I-beams, and a piece of rack attached to the tool post 
was moved by the crossfeed on the lathe, the rack in 
turn revolving the gear with the tool attached. 

J. H. Farrporn. 

Spokane, Wash. 


A Patented Impossibility 


The engravings show a complete set of drawings illus- 
trating a recently issued United States patent for a nut 
lock. In both of the bolts shown the points of the suc- 
cessive threads are assumed to be all of the same diame- 
ter as the body of the bolt, while the bottoms of the 
threads grow successively deeper and the angles of the 
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A PATENTED IMPOSSIBILITY 


individual threads become more acute. To cut such a 
thread it is evident that the angle of the tool would have 


to constantly change, and the point of the tool would, 


have io be fed in deeper and deeper, conditions quite 
impossible. The patent specification, in part, follows: 
Various forms of nuts may be employed in construction 
with bolts involving my invention,. it only being necessary 
that some of the threads of the nut shall be so formed as to 
sink into the shallowest portion of the bolt. Such a nut may 
have its interior normally straight walled and cylindrical or 
tapering from one side of the nut to the other. In either of 
these cases the threads may be normal threads, or may be 
threads having one side more oblique than the other. 
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The threads may be cut off at the tops so as to have flat 
tops either entirely across the threaded portion of the nut 
or across a portion of the threaded portion of the nut, or the 
threads may have pointed tops or blunt tops part or all of the 
way through the interior of the nut, or the nut may have 
threads progressively increasing in depth from one side of 
the nut to the other or only part way through the nut, and 
the interior of the nut may be cylindrical for a part of the 
distance and tapering the balance of the distance, etc. The 
nut may also have some “clefts” in it to permit slight ex- 
pansion. 

How the device is intended to work is told in the 
single claim of the patent: 

A bolt having a series of threads growing progressively 
deeper toward the unthreaded portion of the bolt in combina- 
tion with a closed nut having a thread or threads so formed 
in relation to the shallowest threads of the bolts that said 
nut thread or threads will sink into and clasp the material of 
the bolt as the same is turned over the bank formed by the 
Shallow threads, the nut tending to turn toward the un- 
threaded portion of the bolt after pasing said bank of shal- 
lowest threads, and said bank of shallowest threads acting as 
a lock to hold the nut upon the bolt. 

Granting and issuing a patent such as this is a com- 
bination outrage. The invention is that of something 
impossible to make commercially, and which could not 
possibly work as assumed if it could be made. An at- 
torney accepting a fee to procure a patent such as this 
is as amusing as the patent-office examiner granting it 
is incompetent. 

FRANK RICHARDS. 

New York, N. Y. 
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Position of Centroid for a Trapezium 


Herewith is given a graphical method of quickly find- 
ing the center of gravity of a trapezium shape, either 
regular or irregular. By “regular,” a trapezium having 
two opposite sides parallel is meant, and by “irregular,” 
that which has no sides parallel at all. 

Figs. 1 and 2 show the regular shapes, and Fig. 3 
the irregular. The graphic construction for centroid for 
Fig. 1 can be found in “Goodman’s Mechanics,” and is 
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Postr1Ion OF CENTROID FOR A TRAPEZIUM 


given here for its usefulness. Thus far I have been un- 
able to find a construction similar to Fig. 3 in any text- 
book, and believe that it is quite original. For Figs. 1 
and 2 it does not matter on which side of the figure you 
place the length A or B, as long as these are opposite. 
For Fig. 3, first split up the figure into three triangles, 
then find the C@ of each in the usual way, that is, by 
the intersection of lines drawn from middle points on 
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two sides to the corners. Now connect the three centroids 
thus found by lines to form a fourth triangle. The cen- 
troid of this last triangle, found as before, is the centroid 
of the whole figure. This can be proved by experiment. 

I have found these methods of great use for centroids 
in connection with deflection diagrams, but some could 
be applied in other directions. 

M. H. Sasine. 
Rugby, Eng. 


Lubricant for Aluminum 


Many machinists, especially those employed in the 
motor-engineering industry, are frequently called upon 
to work in aluminum. To satisfactorily do this work 
various lubricants have been tried, which, however, owing 
to their volatility are of little use. A suitable lubricant 
is tallow or cobbler’s wax. This latter does not dissolve 
quickly and consequently does not flow as freely as the 
volatile oils. T. H. Hepwey. 
Halifax, England. 


% 
‘“What’s in a Name’’ 


The article in a recent number of the AMERICAN Ma- 
CHINIST, showing a lathe with the different parts num- 
bered and named, suggests the above caption. 

Of course, in a shop manufacturing lathes, these parts 
are named to the maker’s satisfaction, and everyone in 
the shop is perfectly familiar with them, but for the other 
fellow, who is obliged to speak of them and give them 
definite names, they are often a source of trouble. 

I believe if the AMerIcAN MACHINIST would extend 
its efforts and picture out some of the other common ma- 
chine tools they would fill a long-felt want. 

Profanity is often the recourse of the ignorant. I have 
frequently heard mechanical discussions something like 
this: “What to is this thing for?” “Well, if 
you pull the thing this way, it makes that little 
ratchet move.” Such conversation 
is not entirely by choice, but it is one way of covering 
up a lack of knowledge of the proper name, because a 
machinist is usually proud of his mechanical vocabulary, 
and likes to use it. 

It is much better at all times to be able to give the 
exact name for a piece, than to get at it in a roundabout 
manner. 

If the subject has not already been over-discussed, I 
would like to say a few words on the use of shop terms. 
Of course, we all realize that it is a hard thing to teach an 
old dog new tricks, but if we begin with the coming gen- 
erations of machinists, I think a great deal of good can 
be accomplished. 

For example, what does it benefit a man to call a clamp 
dog a “bitch-dog?” It does not describe the tool nearly 
as well as the first name, nor does it increase the man’s 
self-respect, and it does tend to lower the dignity of his 
trade. I might mention other terms which have this 
same degrading tendency, but as we all know them, one 
is sufficient to bring out the point. 

I will not refer to the names of machines, but I would 
like to refer to the pitches of threads. I must confess 
that it is easier to say, “This is a 16-pitch thread,” than 
to say, “This is a 7g-in. pitch thread.” This last expres- 
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sion is rather a tongue twister, but it is the correct state- 
ment if we accept the definition of the pitch of a thread 
as being the distance from the center of one thread to ‘the 
center of the next. We have probably fallen into this 
error by associating it with the diametral pitch of gears. 
I believe the trade schools throughout the country cap 
do a good deal toward correcting these habits and errors, 
if they are careful to insist on the correct notation. 
Bourton A. PRINCE. 
Westfield, Mass. 
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Fireproof Waste Can 


Among the many advantages of this can, in use at 
the plant of the Norton Grinding Co., is the fact that it 
must be kept in a given place as it will not stand up on 
the floor, due to its conical bottom. It can be used 
only when hanging from the standard, as shown. This 
compels sweepers, etc., to always return it to its proper 














Firerproor Waste CAN 


location. It is fireproof, as the contents can burn inside 
the can, without setting fire to either floor or wall. A 
fixed place for keeping the can is established once the 
standard is screwed to the floor. This gets the men 
into the habit of going to the can with waste insicad 
of throwing it on the floor. 
J. C. Spen¢ 
Worcester, Mass. 
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Every day brings fresh evidence of the importance of 
making inquiries embody sufficient information to e:. ble 
one to answer them intelligently. This saves an imn.«nse 
amount of time on the part of all concerned and pre:ents 
much unnecessary correspondence. An inquiry as to inform- 
ation concerning an electric welding outfit, should for ex- 
ample, give a good idea of the kind of work to be we'ded. 
Certain classes of work can be handled by are welding aP- 
paratus while on other kinds of welding it is very much 
better to use the incandescent type of welding machin, ° 
perhaps the oxyacetylene or other similar methods. \‘\ hen 
the inquiry makes no mention of the kind of work to be Jone, 
it is impossible to answer the question intelligently without 
asking for more detail, all of which means delay and ex- 
pense. 
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A Machining Operation 


Referring to A. Towler’s article, Vol. 38, page 1079, wherein 
he asks for suggestions for economically machining the por- 
tion A, within limits of 0.0005 in. for B, and 0.002 in. for the 
§-in. radius, the method of procedure is as follows: 

A heavy plain miller of any standard make can be rigged 
up at no great expense fcr this purpose. By referring to the 
engravings the milling cutters are set 1% in. off the per- 
pendicular center line A and also 7% in. from the center of 
rotation. The work is held in a milling fixture and rotated 
by means of gearing. As the table travel to accomplish this 
result equc!s 6.225 in. and the path of the cutter is in a 
straight line, the work being rotated through gearing con- 
nected to the screw of the miller, it is obvious that when the 
work has rotated through the arc of 103 deg. 50 min. and the 
table has traveled its distance of 6.225 in., the desired result 
will have been accomplished, the cutting finishing at B. 

In the layout of work it will be noticed that the dimension 
at B equals jj in., whereas in Mr. Towler's sketch 1% in. is 
given. I fail to see how the 1%-in. dimension can be correct, 
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exercised to have the molding sand or other dirt brushed off 
the pattern. After coating patterns once, sand or dirt will 
no longer. stick. 

I have some coated plate patterns which have been used 
50 times and are still as smooth as glass, and will not re- 
quire recoating for a long time. I am using this mixture 
on large iron patterns which I am obliged to keep outside, 
and they are in perfect condition. The vegetable black fills 
the pores of the iron, and in conjunction with the turpentine 
and paraffin, makes the finest coating I have yet used. 

J. M. COMPOTON. 
Belfast, Ireland. 


Recording Machine Operations 


Referring to a previous article of mine on “Recording-Ma- 
chine Operations,” J. L. Cowgill, Vol. 38, page 705, asks: “To 
what extent can the operator, if so disposed, tamper with the 
connections or manipulate his machine so that the record !s 
no more reliable than one he might have written? Can this 
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Fig. 1. RELATIVE Posrri0oN OF CUTTERS AND 
Work At Start or Cur 


as he shows plainly that the 9-in. radius, which is struck 1% 
in. below the center, meets the 18-in. diameter circle, and I 
have made all calculations accordingly. 

The gearing necessary to accomplish this result is a 48- 
gear on the screw of the miller to mesh into a 72-gear on 
the stud. On this same stud place a 65-gear to drive an 83- 
gear, which is placed on the special wormshaft provided and 
held by two cast-iron brackets at the back of the table. On 
this wormshaft is a quadruple-thread worm which meshes 
into a worm gear of 180 teeth, which is secured to the shaft 
or spindle provided to hold the work. 

EDWARD RANTSCH. 

Brooklyn, N. Y. 
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Rustproof Coating for Iron Patterns 


The rustproof beeswax coating for iron patterns recom- 
Mended by George Rogers in Vol. 38, page 592, is a good 
coating, but expensive and a little troublesome to apply. I 
have been experimenting in an effort to find an efficient rust- 
Proof coating, easier applied and cheaper. Various good 
mixtures have resulted, but the latest and best is the simplest 
mixture to make, is easily applied and gives the best results. 
It consists of 1 pt. turpentine, 1 gal. paraffin oil, and sufficient 
Powdered vegetable black to make it as thick as ordinary 
oil paint. It is applied evenly with a brush. Care must be 
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recording machine be successfully beaten?” This is a per- 
tinent question and deserves a candid answer. To say that 
it is impossible to beat a recorder would be making a claim 
of questionable character, like the claim that a_ safe is 
burglar-proof. But to say that it is exceedingly difficult to 
beat it without immediate detection is wcll within the facts 
and is all that should be necessary to satisfy practical fac- 
tory requirements. 

With the article on page 292, to which Mr. Cowgill refers, 
is reproduced a chart which answers this question. All the 
record lines on this chart during the forenoon, it will be 
noticed, are short lines, very few of them exceeding a period 
of one minute. These short lines, moreover, are always pre- 
ceded by three, sometimes four, shorter lines. This is the 
characteristic record of the cycle of operations for that par- 
ticular job. In thc afternoon, on another job, a different rec- 
ord was made. Thus, every piece of work has lines an: 
spaces of different lengths and combinations peculiar to it- 
self which a skilled attendant soon learns to distinguish and 
which enable him to tell at a glance not only what job is in 
production, but also if the work is being done efficiently and 
within the correct time for each operation. 

On this chart between 8:38 and 8:45 will be noticed a line 
that represents 7% continuous minutes. This line does not 
resemble any portion of the record before or after it, and con- 
sequently can be accepted as an attempt, either to beat the 
recorder, or as an indication that something went wrong with 
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the machine which kept the circuit closed and the pen in con- 
tact with the chart. Whatever the reason, it does not repre- 
sent work of the kind the machine was producing, and so 
was deducted from the operating time as should be the time 
for every line that does not closely agree with the lines on 
the check card prepared for that particular job. 

This matter of employees deliberately trying to beat a 
recorder, or any instrument designed to give a just account 
of work done, is, I believe, greatly exaggerated and will be 
the least of the difficulties to overcome if handled as it should 
be, in a spirit of fairness and justice. Every shop, no doubt, 
has its quota of ill-conditioned employees who would rather 
spend more mental and physical effort to accomplish a “beat” 
than is required to perform the work properly. They, how- 
ever, are the exception proving that the majority of employees 
are diligent, conscientious workers, ever ready to push along 
any good thing that will promote the welfare of their or- 
ganization. 

Efficiency Fostered by the Shop 


Further than this I believe that the compelling irresistible 
force that will eventually get behind this efficiency move- 
ment to push it to a complete fruition will come from the 
shops and not from the office. This may sound like heresy, 
but I know of no good reason why it should be unless it 1s 
because the office, having taken the initiative in such matters 
in the past, is expected to do so in this case, which is no 
reason at all. And the sooner it is discredited the better it 
will be for the shops. I am prepared to go further than this 
and say that more superintendents and factory managers are 
today opposed to, or at least not in cordial sympathy with, 
the introduction of radical reforms in their shops than their 
employees are, taken as a unit, and, in many cases, for no 
better reason than the fear that disclosures will be made not 
creditable to their management (which must inevitably fol- 
low if improvements are possible) that will compel a read- 
justment and extra effort and trouble. 

This is a narrow view to take of so important a matter, 
but it is a logical one. No one takes pleasure in having his 
work of years critically examined for defects, and it takes 
a broad-minded superintendent, indeed, to deliberately invite 
such examination, knowing in advance what will be the re- 
sult. Then again, some say why go to the trouble and ex- 
pense of changing when things are moving along pretty well 
as they are? Business is abundant, dividends are forthcom- 
ing with the usual regularity, although each succeeding year 
makes harder driving necessary to get them. And the men— 
well, the men are not satisfied, to be sure, but that is a chronic 
condition with them and no worse than usual. True, the fu- 
ture has a disturbing outlook and numerous signs forecast 
trouble, but why worry about it and attempt to cross bridges 
before you reach them? 

Thus, things are permitted to drift along to the inevitable 
day of accounting. In shops everywhere a current of new 
thought is quietly gaining strength and volume that will pre- 
sently break down all such obstructive barriers and start 
things going anyhow. Close attention is being paid to the 
interesting things said and written about this new science 
of management that makes the equitable distribution of re- 
sultant gains a prime requisite to success. And employees 
are eager to see it in operation by any method of procedure 
that will get results. 

If recorders are the means employed, Mr. Cowgill and 
others need have no fear of obstructive tactics by machine 
operators. On the contrary, they will be found most willing 
assistants, and instead of trying to beat the recorder will 
often request that tests be made on their own machines to 
prove that the low efficiency complained about is not alto- 
gether their fault. This I know from personal experience. 


Average Recorded Efficiency of Machines 


To another of Mr. Cowgill’s questions, “What has the use 
of recorders discovered to be the average efficiency of ma- 
chines generally speaking?”, the answer must necessarily be 
indefinite. Single machines like lathes, planers, etc., when 
used for regular production are rarely found to exceed 50 per 
cent. of the total operating time and may drop as low as 25 
per cent. If all the tools in a machine shup managed under 
the old system of routing and following up work average 35 
or 40 per cent., it is a good showing. In one shop it was 
found as low as 23 per cent., but that was an exceptional case 
in that quite a number of machines were special and not used 
regularly. 

In a job-printing establishment a platen press working 
under pressure made an average of 45.66 per cent. in five 
days. The best half-day’s showing was 82.9 per cent. and the 
worst half day 27.5 per cent. Of the 54.34 per cent. total lost 
time, 14.5 per cent. was lost while the press was printing 
and was charged to the operator, while 39.84 per cent. was 
lost changing jobs which was charged to the management. 
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This answers Mr. Cowgill’s question, “Are the men always 
and altogether to blame or is the management sometimes 
found at fault?” 

The proportion of wasted time runs about as above for 
all kinds of work and invariably shows things for the m:n- 
agement to do before the men can be justly blamed for ex- 
isting conditions. As regards summing up the total running 
time, which Mr. Cowgill thinks would be difficult. The in- 
strument used for this investigation has a timing clock, in 
addition to the clock mechanism that rotates the chart, which 
automatically totals up the operating time as it is recorded 
on the chart and can be read off whenever desired. This is 
accomplished by a simple attachment to the pen mechanism 
which operates to start the clock when the pen is recording, 
and stop it when not recording. 

GEO. F. CARD. 

Fort Wayne, Ind. 
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Punch and Die Design 


In the making of follow-on tools, as indeed all tools, 
there are fundamentals which must be regarded, and inat- 
tention to, or ignorance of these, is a prolific source of 
trouble. I make this statement after reading the requests of 
S. German in Vol. 38, page 870. 

It is essential that piercing punches and their associated 
pilots be parallel to the set edge which guides the stock 
through the dies. It is the function of a pilot to position 
the stock already pierced for the cutting of the blank. If 
the pilot and the piercing punch are not both the same 
distance from the set edge, the pilot when it enters the 
pierced hole will crowd the stock to one side, and as with 
each stroke the error is multiplied, the pilot will soon be 
broken off. Possibly this is where the spring pilot may be 
thought to come in. Careful workmanship precludes the 
error, and of course obviates the necessity. 

It is the function of the pilot to position the stock before 
any cutting takes place. To accomplish this correctly the 
pilot must, besides fitting the piercing, be parallel a distance 
a little greater in length than the thickness of the stock. 
For thin stock this is all that is required and both blanking 
and piercing punches may be the same length. 

With thicker stock other conditions enter and must be 
catered to. When a punch strikes the stock there is a com- 
pressive action; this results in a blank which is slightly 
thinner than the stock. This is the more noticeable in blanks 
whose thickness closely approximates the diameter, so that 
it is more difficult to force a piercing through the die than 
to force the blank through, unless care and proper allowance 
are made. Also, after the blow has been struck and the 
piercings made it seems that the metal expands again and 
partially regains its original thickness. As it is only fair to 
assume that some of this expansion takes place sidewise. it 
is easy to see why so much force is required to push the 
piercings out. 

A further action takes place: As the punch strikes the 
metal and passes through the surrounding metal is pushed 
away. To illustrate, imagine blanks 1 in. in diameter being 
cut from stock 1.125 in. wide by 0.125 in. thick. It will be 
found, if the stock is unrestrained sidewise, that where 
punching has taken place the width of the stock will be ap- 
proximately 1.17 in. 

This same action takes place between the blanking «nd 
piercing punches in follow-on tools. This being so it wil! be 
apparent why piercing punches give out, as, owing to their 
relative weakness, compared with the blanking punch, they 
must be forced out of alignment with the piercing die and 
as a consequence impinge upon it, thus producing bad work 
and destroying the tools. To obviate these things it is ec- 
essary when working on thick stock to make the piercing 
punch shorter than the blanking one by an amount equzs! to 
about two-thirds the thickness of the stock, thus allowing 


for all displacement of the stock before the piercing punch 
operates. 
Construction of Piercing Die 
The piercing die construction may now be consid: red. 
Take a piece of die steel, drill a hole through it and then 
harden. It will be found, that, not only is the hole sm: ller 
the 


than the drill but it is also smaller in the middle of 
stock than at the surfaces. Indeed it will often be fo nd 


that after reaming a hole, say 2 deg. included angle, ‘hat 
there is a slight angle the other way after hardening. 

A good practice and one that gives good results in making 

to 


piercing dies is, after the hole has been drilled near!) 
size, to open out the back or lower side of the die with 4 
larger drill leaving a working portion at the die face equal 
to two or two and a half times the thickness of the stock t0? 
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be wwed. Then with a taper reamer of three to four de- 
grees included angle open out about half or two-thirds of 
the working portion, finishing the remainder with a reamer 
of one degree included angle, bringing the die to the re- 
quired size at the same time. In hardening the die care 
must be taken to insure a flow of water through the holes 
to insure a speedy quenching of the steel. 

If these points be grasped and properly carried out, pierc- 
ings may be successfully embodied in the main die, bushings 
will no longer be necessary, piercings will not crowd, the 
dies will only hold one at a time, little force will be required 
to displace them, consequently better work will be done, and 
the tools will have a longer life. When using a feed motion 
in conjunction with follow-on tools adjust it accurately to 
give the pilots as little to do as possible; it must also release 
itself or the pilots will be unable to do their work. 

G. W. SMITH. 

Birmingham, Eng. 


% 
Nut-Driving Dog for the Lathe 


On page 31 you show a “Nut-Driving Dog for the Lathe,” 
consisting of an ordinary commercial nut, slotted and held in 
the ordinary lathe dog, for driving threaded work. This de- 
vice works well for a short time but, in my experience, the 
nut soon breaks through at the bottom of the slot. The en- 
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Not-Drivine Doc ror THE LATHE 


gsraving shows a much more durable split nut which is made 
by cutting off a piece of round machinery steel about % in. 
larger in diameter than the thread it is intended to drive, then 
drilling, tapping and slotting as shown. I haa occasion to 
Place several of these, of different sizes, in the hands of 
workmen several years ago and found them satisfactory. 

WILBER S. DREW. 

New York, N. Y. 
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Is Long Experience Necessary? 


: Your editorial Vol. 38, page 1043, “Is Long Experience In- 
dispensable to Success,” reaches me in a vital spot. A short 
time azo I would have surely taken issue with you on such 
- Proposition, but recently I learned a lesson along that very 

ine. 


On of the star workmen in the locomotive shop over 
which I preside announced that he was going to quit, and it 
Was freely predicted by many that we would never get a man 
who could equal his record, inasmuch as he was regarded 
a8 an exceptional workman and made 25 per cent. bonus each 
month. 

All the machinists who were offered his job shook their 
heads and guessed they wouldn’t try to keep up with his 
record. I had to have a man, 2nd the first one who came 
along proved to be a husky young machinist who had served 
his time in a small country repair shop. He had never seen 
a locomotive in a shop in his life, but he was willing to do 
his best at anything I had to offer. As I started him to work 
Wise nods and winks passed around. He was shown what to 
do, Shown all the little devices that belonged to his machine 
and told to take it easy for a day or twe He was told not 
to be afraid to ask any questions, but to ask them of me. In 
WO weeks he was making 28 per cent. bonus, and some of 
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the men who refused the chance are beginning to wonder if 
his predecessor was the crackerjack they thought him. 

It must not be thought that this incident showed a lack 
of efficient supervision, or a tendency to allow things to run 
as they would, as this shop is thoroughly organized and 
modern and compares favorably with the best in the country; 
its methods are adopted by many other shops. It illustrates 
the tendency to believe that some of your best men are in- 
dispensable and cannot be replaced. In the case in question 
the neophyte had everything but experience, which he soon 
acquired. A man’s mental equipment and aptitude are more 
important than actual experience on any particular job. The 
man under discussion is already proving too good a man for 
that job, and will shortly break in a new man, being given 
a better one himself. 

FRANK JOHNSON. 

Kalamazoo, Mich. 
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Handling Material 


Your editorial, Vol. 38, page 875, under this heading is 
most opportune as in this day of scientific study the handling 
operations are apt to be neglected in the strife to reduce time 
on machining operations. 

The conclusions arrived at receive support from an in- 
stance within my recollection. Certain castings underwent 
various machining operations at the rate of about 40 per 
day. That was when they were wheeled in in barrows and 
dumped at the side of the machine. By allowing the castings 
to remain in one barrow, from which they were fed to 
another by way of the machine, the output was increased to 
about 90, and the cost of transportation was also reduced. 

Your editorial suggests the employment of suitable boxes 
of suitable height; but a great deal might be done in other 
Ways, as by the provision of work stands such as are now 
often furnished as part of the outfit of turret lathes; by the 
attachment to the machines of suitable tables or trays, or 
by forming into trays convenient parts of the machines. 

One British firm has for many years replaced the cupboard 
door of millers by a tier of neat trays. The cupboard it is 
declared serves but as a storehouse for rubbish, or as a hid- 
ing place for valuable tools. In another case the top of the 
turret slide is utilized as a tray; and in still another case, the 
gear cover of all-gear heads is formed into a tray. 

But far more is possible than has been done in this direc- 
tion, for in the majority of cases the only storage space is 
the floor or parts of the machine, such as a lathe bed, which 
are by no means adapted and should not be used for storage 
if the accuracy of the machine is to be maintained. 

FRANCIS W. SHAW. 

Manchester, Eng. 
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Practical Drawing for Machinist 


Burton A. Prince’s article on page 900 touches a vital 
spot in trade teaching for more trades than that of the ma- 
chinist. It opens up two aspects of the case. First, does 
a mechanic need to be able to make a drawing, and if so 
how good a drawing? Second, how can he be taught to 
understand a drawing? 

There are those who claim that because a man does not 
need to know how to make a clock in order to tell time by 
it, it follows that the ability to make a drawing has as 
little connection with reading it. Most mechanics who ad- 
vance from the lathe or the bench to more responsible po- 
sitions find it necessary to learn to make drawings at least 
intelligibly. The man who is contented to stay down does 
not need that ability. Personally I am sorry for the chap 
who is so well satisfied with himself that he is not willing 
to spend the little time that is required to learn to make a 
passable drawing. 

People in general do not realize what a small job it is, 
and teachers of drawing are apt to make more of it than is 
really there. Mr. Prince’s suggestion is a good one. Mr. 
Babbit’s scheme of working from perspective sketches to 
orthographic projection is better still. I have felt, how- 
ever, that something still further was really needed for those 
who find difficulty in seeing how objects look from the 
drawings. The scheme which I have in mind is so child- 
ishly simple that I have hesitated about using it but I am 
going to chance criticism and put it before the readers of 
the “American Machinist.” 

It is merely a system of wooden models with detached 
parts which may be doweled on temporarily to agree with 
a drawing which is to be furnished the pupil. For example, 
we might start with a rectangular block to which various 
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bosses, hubs, and ears can be doweled and a set of drawings, 
all carefully made in third angle, showing different ar- 
rangements and combinations and right and left hand. There 
should be an abundance cf dowel holes that are not to be 
used. Another might be a cylinder with loose pieces to 
form square and Y projectivns, flanges, ete. All these parts 
for several models should be mixed up on a table, the pupils 
assigned blueprints and left to work them out. 

I believe a few hours of this work would give some boys 
and many men an insight into projection that they do not 
now get at all. After a short experience of this kind I 
would suggest that assembly drawings be given the pupils, 
these drawings having preferably three views. They should 
be asked to draw over the lines in each view that represent 
some one detail. In that way they will learn to pick out 
the details of their work without the aid of a foreman. 

This scheme would at least help to bridge the gap be- 
tween the instructor, who is usually a man of some imagina- 
tion, and the pupil who very likely may be entirely devoid of 
that attribute. A man may make a good machinist or he 
may succeed in many other callings without being able to 
ever guess beforehand what his finished job will look like. 
That ability to see the job in the mind’s eye is a valuable 
but not essential asset. It can be cultivated to some extent 
by means of drawing, and it is certainly worth cultivating. 

E. H. FISH. 

Worcester, Mass. 
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Making a Roll Hinge 


Seeing in Vol. 38, page 871, a method of making roll hinges, 
I should like to point out that it is not necessary to introduce 
two operations if the blank is cut out with a start as shown 
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MAKING A Rou. HINGE 





at A, and is placed in a die like B. The punch when at its 
lowest position will have formed the roll perfectly round, and 
has the advantage of not requiring the wire A. E. Durvage 
speaks of, which frequently gets tight and is difficult to pull 
cout. I have made these dies for years and they are success- 
ful in every way. 
OLD CLERKENWELL. 
Wolverhampton, Eng. 
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Multiple Drill Chuck 


Some years ago I had an experience which leads me to 
assert that the arrangements shown in Vol. 38, page 871 by 
Cc. E. Harris would not be successful for heavy drives. I am 
aware that the same principle is applied to the collets of 
precision lathes, but in this case the. duty is light. In my 
opinion, the tightening of the collet by the square would 
result in scoring or galling the taper surfaces, both internal 
and external, even if these were hardened, of which your 
contributor makes no mention. 

The case upon which I base my assertion is as follows: 
The nose end of a lathe spindle had two separated taper 
portions with a thread between them. The chucks were 
coned out and screwed to correspond. Both parts were hard- 
ened, yet after the chuck had been tightened up several 
times the conical surfaces started to cut up and eventually 
seized. The cause of the trouble undoubtedly issued from 
the combined in-screwing and rotary motion; for to tighten, 
the surfaces relatively rotate while under heavy pressure. 
With soft materials this would be fatal at the first attempt 
to tighten if much pressure were needed to hold the drill. 
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An increase in the cone angle would mend matters, but 
anything in this direction serves to increase the outside 
diameter of the chuck. There is another point, the conical 
part in your contributor’s construction is comparatively 
short, so that errors on the thread—errors due mainly to 
the practical impossibility of getting the threaded parts ex- 
actly concentric with the taper parts—would throw the 
pressure first on points at the extreme ends of the cone, in- 
creasing the liability to seize at these points on account of 
the small surface under pressure. It would be better to 
have a plain parallel part, under the square head fitting 
into the end of the spindle, bored out parallel to suit. 

FRANCIS W. SHAW. 

Manchester, Eng. 
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Machine-Tool Operations 


In reading the article on this subject on page 29, I was 
surprised at the assertion that the metal clip therein shown 
can be produced quicker in three operations than in one. As 
Mr. Terry does not explain clearly the three operations I 
assume the first to be blanking or clipping and the second 
and third piercing and forming or vice versa, the pieces pre- 
sumably being handled twice after blanking. 

In this country we could not afford to waste all this labor 
in producing the simple piece shown, unless used for a 
special purpose where great accuracy was necessary in the 
location of, and center distance between, holes. Allowing a 
limit of error of about 0.002 in. one man can turn out 
from 80 to 90 per min. in a piercing, blanking and forming, 
or piercing, clipping and forming too], a performance that 
could not be equaled in any other way that I know of. As 
regards the tool cost, one die for making the piece the way 
I suggest would cost very little more than three tools for 
performing one operation. 

H. B. CARLSON. 

Chicago, Ill. 
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Standard Cross-Sections 


We have read with interest your articles and editorials in 
regard to standard cross-sections and symbols. The standards 
recommended by the committee of the American Society of Me- 
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chanical Engineers and those suggested by you seem to? 

elaborate and complicated. 

The engraving shows the standard-sectioning which has 
been in use without change by this company for over 1° years 
and which has proved entirely satisfactory. The numer of 
types is so small that each one can be easily remembered, 
whereas with 30 or 40 types, as suggested, it would be neces 
sary to have the key always before one to be able to read 4 
drawing. 

H. F. CHADWIC*, 
Secretary, Standards Committee, Westinghouse 
Electric & Mfg. ©. 
East Pittsburgh, Penn. 
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A shingle mill in Maine uses 2000 cords of paper pirch 
each year in the manufacture of toothpicks. 


ih a 


va 


m+ TD 








1a8 
rs, 


ed, 
es: 
ia 


August 7, 1913 


Hh: 


EDITORIALS 





(1 NUL 


A Correction 


At page 918 we published an editorial under the head- 
ing “Second-Hand Machines at Auction.” In this we 
reprinted the greater portion of a certain paragraph 
from an auctioneer’s catalog, omitting one sentence. 

The auctioneer feels that we have injured him in not 
reprinting the whole paragraph to which we referred. 
Wanting at all times to be fair and just, we take pleasure 
in reproducing here the complete section referred to with 
our own extract below. 

The note from the auctioneer’s catalog reads as fol- 
lows: 

Never has there been installed in this country in any one 
shop a more high-class lot of machine tools and mechanical 
equipment than now stands upon the main floor of the plant 
of the Chandler Planer Co., at Ayer, Mass. The machine tools 
and mechanical equipment have all been purchased new— 
with rare exception—and erected upon the premises since 
1906. The collection is a very comprehensive one, the char- 
acter of work gotten out at the plant was of the most ac- 
curate nature and required tools of the greatest precision. 
Every machine tool upon the premises without exception is 
in first-class operating condition, and every one of them are 
more useful and more desirable than the day they came. 


The quotation in which this appeared in our editorial: 


Never has there been installed in this country in any 
one shop a more high-class lot of machine tools and mechan- 
ical equipment than now stands upon the main floor of the 
plant of the Chandler Planer Co., at Ayer, Mass. Every 
machine tool upon the premises without exception is in first- 
class operating condition and every one of them is more use- 
ful and more desirable than the day it came. 


It has been called to our attention that in the several 
years during which these tools were in the shop, a num- 
ber of attachments of various kinds were added to some 
machines and possibly these may have enhanced the value 
of the machinery. 

But we leave it to our readers to decide whether the 
sweeping statement “Every machine tool upon the prem- 
ises without exception is in first-class operating condi- 
tion and every one of them is more useful and more de- 
sirable than the day it came” is justified, particularly 
when we are considering tools “erected upon the premises 
since 1906.” 
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A Lesson from the German Trip 
of the A. S. M. E. 


At one of the final gatherings of the members of the 
official party of the American Society of Mechanical En- 
gineers, in Germany, discussion turned to some of the 
things that had been observed and to some of the les- 
sons of the journey. An attempt was made to generalize 
some of the impressions. H. V. Haight gave the follow- 
mg summary, with the remark that the days in Germany 
were made happier by the absence or scarcity of many 
nuisances which may be seen on every hand here. 

“Throughout the journey we have seen few or little: 
Flies (perhaps a dozen), weeds (except brilliant, scarlet 
Poppies), fences (none ugly), advertising signs by road 
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or railroad (a bare dozen or two), poor roads, dirt, smoke, 
unused land, ugly buildings, drunkenness, beggars. We 
have seen no mosquitoes, burned buildings, burned wood- 
land or pastures, wooden tenements, shingled roofs, pov- 
erty.” 

On the affirmative side might be added the presence 
of signs on railway stations, streets, public buildings 
and street cars, so well and carefully expressed that if 
one can read he cannot go wrong. The uniform system 
of numbered or lettered street cars is a great conven- 
ience. Further, the employees of the public service cor- 
porations, street and steam railroads and the police have 
at their command a fund of reliable information that is 
always most freely and courteously given. 

Such generalizations, like most others, are probably 
far from being strictly true. Yet they point out some 
things that impressed the American visitors. Most of 
these points hinge on municipal and state government. 
At the dinner in Dresden the American Consul-Gen- 
eral, T. St. John Gaffney, directed his remarks in par- 
ticular to this feature of German city development, He 
said in part: 

“We Americans have much to learn from the Father- 
land as to the government of our municipalities. I have 
often heard Americans say in excuse of the conditions 
prevailing in our cities, that we are young yet, and have 
not had the time and experience of the continental na- 
tions; but as a matter of fact, the wonderful growth 
of the German cities is contemporary with our own. 

“The cities of the Fatherland, like our own, are the 
product of the last generation, only their locations and 
palaces being old. Their modern government and devel- 
opment has come since the war of 1870. Germany has be- 
come a great industrial nation like our own and the cities 
have become great manufacturing centers. But they are 
not ragged and unkempt, tawdry and inartistic in their 
general appearance. They are not like the manufacturing 
towns of America and England. They do not lack charm 
and beauty, and a civic pride in the city’s good govern- 
ment animates the hearts of all German citizens. The 
German cities are the best example in the world of how 
the problem of city government can be solved. This prob- 
lem has almost become the despair of the American 
people.” 

The practical fashion in which this highly desirable 
result has been obtained is through leaving engineering 
problems to engineers. The care of city streets, the de- 
sign and erection of buildings, the elimination of the 
things listed in the opening paragraphs, all these are 
parts of engineering work. In Germany they are left to 
engineers. In America they are too often turned over 
to politicians. Thus one of the great lessons from the 
trip is this: Public works and public administration 
should be put in charge of competent engineers, and 
this leads to the natural question, why should not an en- 
gineer be elected President of the United States one of 
these days? 
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Buy Fuel Oil to Specification 


A few weeks ago we published an editorial commenting 
on the fuel-oil situation. The position taken was that 
the present high price and shortage were both artificial. 
Apparently enough oil is being produced, but its nor- 
mal distribution is being interfered with. The situa- 
tion has frightened some manufacturers and a few 
powdered coal equipments are under way for boiler and 
furnace use. At the same time numerous factories are 
increasing the oil-burning equipment, at the present time 
having full faith in the future. 

All of our investigations since the publication of the 
editorial in question have merely confirmed the position 
there taken. We believe that there will be plenty of fuel 
oil for all purposes before very long. Now is the time 
to consider the proper method of buying, in anticipation 
of the immediate future. We have strongly advocated 
the buying of coal on specification, and urge the same 
course for oil. All of the arguments that apply to the 
purchase of coal on specification and analysis apply equal- 
ly well to oil. As a single property the calorific value 
may vary as much as 2000 B.t.u. per lb. The United 
States Geological Survey has issued specimen specifica- 
tions for the purchase of oil that are well worth studying. 
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The Myth of Secrecy 


A study of the psychology of secretiveness in man 
would be interesting. It probably began when the cave 
man had to hide his food supply from his neighbor and 
will end only when we outgrow all of the cave tendencies. 
As applied to the machine shop it can be cataloged among 
the lost arts so far as its effectiveness is concerned. Here 
and there we see a spasmodic effort to revive it, to keep 
the other fellow from knowing what we are doing, but 
the lady who tried to sweep back the ocean had just as 
easy a job. 

It is useless to go over the arguments, real or alleged, 
for no matter what we may think about it personally, 
secrecy, at the present time, is as impossible in most 
shops as the fourth dimension. There is a lot of good 
energy wasted in attempting to preserve secrecy in the 
shop, and this is doubly true of the machine after it is 
on the market. A recent occurrence showed the way in 
which salesmen lose their heads, and incidentally cus- 
tomers. A visitor to an exhibition evinced considerable 
interest in the machines shown, and asked a number of 
leading questions. Knowing the attitude of the average 
salesmen he declined to give his name. It was soon dis- 
covered that he was a designer for a large machine builder 
with the result that he was promptly invited to go else- 
where. 

It so happened that the manager was broad and level 
headed and he proceeded to show the salesman the short- 
sightedness of his policy. He explained how foolish it 
was to try to hide anything about a machine which was on 
the market and could be seen, studied and even measured 
in a dozen shops; how if the competitor really wanted to 
know, he would buy a machine and take it apart as is 
often done. He tried to make clear the utter foolish- 
ness of attempted secrecy and the advantage of an inter- 
change of ideas; how none of the best shops had anything 
to hide except new machines which were under develop- 
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ment and that they never hesitated at taking anyone 
through the shop, not even a competitor. 

If a machine will not bear the inspection and criticism 
of competitors it had better never see the light of day, as 
they will find its weak spots anyhow, and not forget to 
mention them either. Secrecy in the great majority of 
cases is unwarranted, unsuccessful and goes hand in hand 
with inefficiency. Those who fear that others will steal 
their ideas, seldom have anything which the really upio- 
date shop can use. And many devices which are now 
jealously guarded, were long ago abandoned by others. 

There are many cases where secrecy is fostered by the 
shop executive either to hide their own shortcomings or 
to conform to the ideas of some manager that a superin- 
tendent should know it all. But whatever the reason, it 
is a losing game and, even if played successfully, it re- 
acts on the player, no matter how we look at it. 


The Kelvin Semasial Window 


The Kelvin memorial window placed in Westminster 
Abbey and formally handed over to the Dean and Chap- 
ter on the occasion of a special service on July 15, is, of 
course, as to its provision, of an international character, 
the contributors to the fund numbering 1296, chiefly 
British and American, including Canadian. If a pre- 
liminary list is a guide, citizens of the United States 
formed more than half the total. The sum reached 
nearly £1638. 

The window was designed and executed by J. N. 
Comper, who was, we believe, responsible for a somewhat 
similar memorial, close by, dedicated a few years back 
by the Civil Engineers of the United Kingdom to the 
memory of Sir Benjamin Baker. The Kelvin window is 
placed in the north aisle of the nave, near the graves of 
Kelvin, Isaac Newton, Darwin, Herschel and Joule. 

During the course of his address the Dean of West- 
minster referred to the men of mathematical genius, 
Adams, Cayley, Clerk Maxwell, and Stokes, who were 
simultaneously professors at Cambridge. William Thom- 
son, subsequently Lord Kelvin, another Cambridge man, 
was their intimate friend, and surpassed them all in 
originality, range and resource. The five friends entered 
into the new world of electricity and transformed it for 
the utility of mankind. The Dean referred to the Kelvin 
inventions of direct utility, including the water-tap, me- 
ter, and deep-sea sounding apparatus, stating that with 
equal facility he would turn to the study of thermo- 
dynamics, to the conservation of energy, or to the struc- 
ture of the universe. Nothing was too simple, nothing 
too abstruse. He almost perfected submarine telegrap!y 
across the Atlantic. The Dean added that “for forty 
years we and our brothers in the United States had been 
thereby brought into immediate, constant, almost inst=0- 
taneous communication. Distance had been annihilated. 
and the sense of brotherhood had been materially dec)- 
ened and strengthened by the discoveries of Kelvin. 
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In the Department of Machinery Exhibits at the 
Panama-Pacific Exposition will be the presentation of 
the latest methods of power development. The Exposition 
is to be a contemporaneous one; the evolution of the 
steam engine, which was the work of the last century. 
will have but a very small part to play. 
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Special Return Bend Machine 


The machine shown was designed for reaming, counter- 
boring and tapping superheater return bends or similar 
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SpeciAL Return BEND MACHINE 


work which is to be machined. It has four spindles, two 
for reaming and counterboring and two for tapping. 
The reaming spindles are located below the center of 
the turret and feed upward, permitting the chips to drop 
out by gravity. The taps are fed in by lead screws corre- 
sponding to the pitch of the thread. 

The machine is equipped with a revolving turret which 
has five chucks, four of which are operated on by the 
spindles while the operator is removing the finished fit- 
ting and placing a new blank in the idle chuck. The 
turret is revolved and indexed by a pneumatic cylinder. 
A fixed wrench is provided for closing the jaws of the 
chuck, and a reversing mechanism which does not vary 
in its time of reverse, insures fittings tapped uniformly 
to gage. A rotary geared pump furnishes lubricant to 
the taps and reamers. 

The four heads are adjustable on the housing brackets 
to cover the different centers of fittings. The machine 
proper is mounted on a base with a deep pan cast in one 
Piece, which serves as a reservoir for the lubricant and 
catches the chips and drippings. All gears are made of 
40-carbon cast steel with cut teeth and entirely covered. 
The base of the machine measures 6 ft. by 5 ft., and 
the height to center of the shaft is 7 ft. Y in. The ma- 
chine weighs 15,000 Ib., and is a recent design of the 
Pottstown Machine Co., Pottstown, Penn. 
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*Set-Back”’ and ‘“‘Lock-Wheel”’ 


Counters 


The illustrations represent a new line of counters 
brought out recently by The Veeder Manufacturing Co., 
Hartford, Conn. 

The first shows a four-wheel “set-back” counter suit- 
able for use in counting separate lots of work on punch 
presses, stamping machines, etc. When the lot is fin- 
ished the counter can be turned forward’ by one turn of 
the knob provided for this purpose at the left, until all 
of the figures are at zero. The resetting shaft picks up 

















Fic. 1. “Set Back” CountvER 


the number wheels from any position and carries them 
forward to zero, without the possibility of interference 
of some of the parts in certain positions of the number 
wheels. 

The counter is built up of units, each unit consisting 
of a short section or shell, which carries a pinion and 
entirely incloses the number wheel, with the exception 
of an opening through which the figures are read. This 
enables the manufacturer to furnish the counters with 
as many number wheels as may be desired within certain 
limits. 

The unit shells, which carry the wheels, are held 
together between two end plates by four screws, and are 
usually covered by a drawn brass case, which holds the 
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Fic. 2. “Lock WHEEL” CouNTER 


glass window through which the numbers may be read. 
In this complete form the counters are dustproof, and 
may be made waterproof by suitable cement around the 
glass. 

The “locked-wheel” counter, shown in Fig. 2, is similar 
to the other, except that the transfer pinions are solid 
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and the number wheels are not provided with cams and 
pawls for setting them to zero. The number wheels are 
locked in all positions and cannot be moved, except 
through the mechanism provided for driving the right- 
hand ring. 

The figures on the counters are 14 in. high and can 
be easily read at a distance of 10 ft. 


Oxyacetylene Welding Outfit 


an outfit built by George C. 
This euipmgent permits 


The halftone shows 
Schemmel, Wapkoneta, Ohio. 





OXYACETYLENE WELDING OUTFIT 


the generating of the gases while welding is in process. 
It is made in three sizes with gas tanks 30, 75 and 120 
gallons capacity, respectively. 
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Improved Flow: Meter 


In large plants the economical handling of steam, 
water, air, etc., depends upon the accuracy of the infor- 
mation which shows the total volume transmitted and 
its instantaneous rate of flow during any interval of 
time. Only within recent years has this received atten- 
tion, and, as a result, the flow meter has been developed 
to prevent the enormous waste.which has heretofore been 
winked at and allowed to take place. The meter shown 
in the illustrations ig designed to meet the requirements 
of a strong, mechanical meter, which can be used not 
only as a test instrament, but as a stationary meter for 
the continugus measurement: of either liquids, gases or 
vapors. Te body of the flow meter consists of an iron 
casting, fored out’ to form one leg of a U-tube and a 
reservogr for mercury, the outer leg of the U-tube be- 
ing formed by a pipe which opens into the reservoir. The 
pressure on the surface of the mercury varies with the 
rate of flow of the fluid being measured, as will be ex- 
plained later. 

A float rests on the surface of the column of mercury 
in the body of the meter and rises and falls with the 
corresponding changes in its elevation. The float is 
geared by rack and pinion to a horizontal shaft, which 
carries a permanent U-shaped magnet. The poles of 
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this magnet face a copper cap, which closes an opening 
into the meter body. The remaining parts of the meter’: 
mechanism are mounted on the outside of the cap. A 
shaft, parallel to the one on which the magnet insid 
the body is mounted, carries a smaller magnet whose poles 
are opposite those of the larger magnet. This arrange- 
ment serves to transmit motion through the cap withoui 
piercing it with a shaft, and thus the difficulty of pack- 
ing such an entrance to prevent leakage is avoided. As 
the poles facing one another are of opposite polarity, 
the magnetic flux binds them together so that a move- 
ment of the magnet inside the body involves a corres- 
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ImpROVED Ftow METER 





ponding movement of the one outside, the latter moving 
the indicating needle and the recording pen through 
suitable mechanism. 

The pressure which moves the column of mercury in 
the U-tube is obtained, for pipes two inches and greater 
in diameter, by inserting a modified form of Pitot tube, 
termed a “nozzle plug,” directly into the pipe line. The 
flow against the leading openings in the nozzle plug sets 
up a pressure in the leading conduit, which equals the 
static pressure plus a pressure due to the velocity head. 
The flow past the trailing openings cause a suction which 
lowers the pressure in the trailing conduit. As these 
two conduits are connected with the U-tube by 14-in. 
pipes, the column of mercury is affected by this un)al- 
anced pressure, causing a movement of the float. he 
leading set of openings in the nozzle plug extends 4p- 
proximately across the pipe diametrically, so as to make 
the velocity pressure transmitted to the meter the mean 
velocity pressure rather than the pressure at a single 
point in the pipe. 

The chart on which the pen records are made is ro 
tated by clockwork at a suitable speed. The recor‘ ing 
pen sweeps the chart radially and the resulting curve 
shows the rate of flow at any time during the chart cvcle. 

The integrating device consists of a stationary {low- 
rate planimeter, driven by the chart paper. The angu- 
lar position of the planimeter wheel is determined by 4 
cam connected to the shaft of the recording pen and 
moving with this pen. The planimeter dials read in at- 
bitrary units, which, multiplied by a constant furnished 
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with the meter, gives the flow in the desired unit. This 
device is extremely simple and there is practically no dan- 
ger of its getting out of adjustment. 

To meet the requirements of different classes of ser- 
vice and the various conditions met with, the meter can 
be made up in four different ways: First, as a recording 
or curve-drawing instrument; second, with both indicat- 
ing scale and recording chart ; third, with recording chart 
and integrating dials; fourth, with indicating scale, re- 
cording chart, and integrating dials. 

This instrument is manufactured by the General Elec- 
tric Co., Schenectady, N. Y. 


2 
ve 


Getting the Safety Habit 
By Joun R. GODFREY 


Just as some are born famous, while others have fame 
thrust upon them, so some men are born cautious, while 
others have to be educated by long and painful experi- 
ence to the point where they observe a proper regard for 
their own safety and that of others. In the good old 
days of the projecting setscrew on al] shaft collars, when 
a man would have been laughed at for putting a guard 
over the gears on his lathe, and when it was a fairly fre- 
quent stunt to put a 6-in. driving belt on a line shaft 
running at 180 r.p.m., we did not think so much about 
safety, and fully expected to get steel or emery chips in 
our eye about every so often. And we were seldom dis- 
appointed. While this undoubtedly developed a class 
of fairly skillful shop surgeons, who could unflinchingly 
dig a grain of emery out of the eyeball with a knife 
blade, we must admit that they are doing things much 
better in these days of accident prevention. 

Hi Sibley has shown us very clearly that many acci- 
dents are due to the stupidity of men who blunder along 
in the same old way, and who have never acquired the 
habit of being careful. These are the kind of men who, 
as barbers, are extremely sorry when they all but ampu- 
tate an ear, or clip a chunk out of the back of your neck 
while trimming your hair. But here, as in the shop 
and in every other industry, the safety of the workers 
as a whole demands education or expulsion, in addition 
to all the possible methods of prevention. 

A chat with a friend of mine who is making accident 
prevention a life work revealed some of the difficulties 
in the proposition, and, incidentally, showed this particu- 
lar friend to be blest with an extraordinary amount of 
good sense. Being a shop man himself, he knows not 
only the dangers of the shop but also the varying charac- 
teristics of the men, and realizes that both must be 
considered if success is to be assured. 


WuereE Diptomacy Counts 


It so happens that he is connected with a large cor- 
poration having a number of big plants, and the way in 
which he has qualified for the diplomatic service indicates 
that at any time we run shy of a proper supply of men 
to represent us at the Court of St. James, or elsewhere, 
Wwe can probably find them in any large machine shop. 

The way in which he abandoned his first idea of estab- 
lishing rigid standard specifications for safety devices 
shows his long-headedness and accounts for his success. 
One of the first machines to receive attention was that 
very flagrant offender, the circular saw. One foreman 
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devised a guard which seemed to answer the purpose 
nicely, and which he had drawn up to show the other 
foremen. Going into the next shop, he began talking 
with the man in charge as to guarding the circular saw. 
There was no question as to the necessity for putting on 
suitable guards, and, after talking the matter over, he 
showed the foremen the guard which had been devised 
in the other shop. 

Personal pride immediately got in its fine work and 
the guard in question was characterized as not being suit- 
able for their place, and permission was asked to design 
one for themselves. This was granted on condition that 
it be made and in place within a specified time, all of 
which was accomplished and the saws properly guarded. 

There are several good points to this particular scheme. 
In the first place it brings out the initiative of the man 
in charge. He does not relish the idea of having every- 
thing planned out for him by someone else. Then, too, 
the foreman who devises a guard will see that it is used, 
while if he is compelled to put on guards devised by 
cthers he is very apt to agree with any complaint the 
men may make in regard to them. 

So my friend, the safety man, has inaugurated the 
scheme of sending sketches of every device to all the 
plants, so that all may know what is being done by the 
others. There is, however, no compulsion to adopt these 
so long as the ones of their own design are equally effect- 
ive and as economical to make. This circulating of ideas 
among the different shops provokes thought all along this 
line and brings out improvements which can be embodied 
in the newer guards constantly being made. 

This does not mean that every shop is a law unto it- 
self, for there are certain iron-clad rules to the effect 
that all gears must be completely covered, that grinding 
wheels must be thoroughly guarded, that goggles must 
be worn on certain operations; but the arbitrary rules 
are as few as possible, and, in most cases, the exact way 
in which the work must be done is not prescribed by 
rule, 


WALKING UNDER THE LOADED CRANE 


Most of the attention is directed toward cultivating 
the safety habit, of eliminating the old carelessness with 
which we all acted in the shop. It was once considered 
quite the proper thing in the way of shop bravado for a 
man to walk down the shop under the load being carried 
by the crane. This showed his confidence in the crane 
man and his devil-may-care attitude generally. We quite 
overlooked the fact that even the homeliest man looked 
better as he was than when the chain broke and flattened 
him out like a porous plaster, as sometimes happened. 
We also neglected to count the cost of chipping in for 
ihe support of the widow and children, to say nothing ot 
the expense of giving Bill a first-class funeral. And the 
man who insisted on walking either before or behind or 
to one side of the load was considered as unfit to associate 
with real shop men. 

The worst obstacle in the way of our present safety 
work is the elimination of such ideas from the minds ot 
those in the shop. We have been so accustomed to being 
careless day after day that ordinary precautions seem 
unnecessary if not unmanly. 

Recognizing this, the men who are devoting their lives 
to this work are beginning to devote their attention to 
the children in order to instill the safety habit before 
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they come in* contact with the careless ways of their 
elders. This is being done in part through the codpera- 
tion of the school teacher, the moving-picture show, and 
in every way possible. Large numbers of attractive cal- 
endars are being issued, the leaf of each month having 
some little easily remembered quotation, so that atten- 
tion is constantly being called to the idea of safety. Rash 
disregard of ordinary precaution may be brilliant in a 
dime novel, but it makes many a dull moment for the 
widow and children left behind, and is being wiped out 
just as surely as we are eliminating the typhoid germ 
and swatting the fly. 

If, however, we are to succeed with the least possible 
resistance we must adopt the method outlined by my 
safety plan, of considering the fact that we are deal- 
ing with human beings, with their frailties and preju- 
dices. We must also insist upon the accomplishment of 
certain things, and, as has been pointed out, allow con- 
siderable latitude in the way in which they are accom- 
plished, and give an opportunity for individual expres- 
sion as far as possible. 

It is simply another case where the apparent benefits 
of standardization are outweighed by the unnecessary 
antagonism which it would create. This same truth 
holds good in many other phases of shop life and is the 
reason that there have been so many failures by pre- 
tenders in the field of management who seem to believe 
that a set of rules constitutes the main element of suc- 
cessful management. The question of safety, however, 
is one which should interest us all and in which we can 
all assist. It includes not only the shop but the office, 
store, street and home, and it takes in every hour ot 
the day and every walk of life. 
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processes and special steels. The chapters added describe the 
nature and treatment of high-speed steels and high-carbon 
steels, and take up in detail electric and salt bath furnaces 
and ovens. The book, which was originally known as “The 
American Steel Worker” is brought up to date by the adidi- 
tion of these data and by specifications of strength, com- 
position and properties of the modern alloy and high-speed 
steels, including a brief account of the more important points 
of annealing, hardening, tempering, case-hardening, etc. 

COST REPORTS FOR EXECUTIVES, as a Means of Plan 

Control. By Benj. A. Franklin. One hundred and forty- 

nine 6x9-in. pages. Eleven folding Logg of blanks 

The Engineering Magazine Co., New York, N. Y. Price, $5. 

Mr. Franklin’s book differs from most treatises on cost ac 
counts in dealing not with the methods of recording costs, 
but of the interpretation of the figures provided by reliable 
cost accounts, and their marshalling in such shape as to be- 
come significant to the executive. The subject is discussed 
in eight chapters, namely: The Philosophy of Costs; The Place 
of the Trial Balance in the Cost System; The Cost of the Sal- 
able Article; The Economic Consideration of Material by 
Costs; Labor from the Cost Viewpoint; The Vexing Question 
of Expense; Statistics as an Aid; Cost System—the Basic Im- 
provement. 

It may be said that the author’s point of view is that of 
the accountant rather than that of the practical manufacturer. 
He does good service in calling attention to the prime neces- 
sity of proving the results of the cost system by balancing 
with the books of account, and provides a number of monthly 
returns that could be adopted advantageously, with suitable 
modifications, by many executives. But all the records of 
which examples are given do not impress by their simplicity, 
and in fact the modern tendency is away from large sheets 
covered with acres of figures, and to the substitution of me- 
chanical methods of summarizing statistics, the detail being 
suppressed unless required for special purposes. 

Mr. Franklin calls his sixth chapter “The Vexing Question 
of Expense,” and it must be said that the really difficult ques- 
tion of expense, namely its connection with the individual job, 
is left no less vexing than before. His solution of the difli- 
culty is simply the old plan of elaborate “analysis” of each 
item of expense, ending in a percentage on direct labor— 
wages or hours. Though this is useful in some cases, it is by 
no means the last word in expense distribution. 

“Cost Reports for Executives” is a book to read for hints 
rather than as a textbook. Most plans lay too little stress on 
accurate bookkeeping, and against that attitude this book may 
act as a corrective. The writer has evidently drawn largely 
on experience, and many of the points he raises will repay 
consideration by any executive. 





LOGARITHMS FOR BEGINNERS. By Charles M. Pickworth. 
Fourth Edition. 50 pp.; 4%x7% in. D. G. Van Nostrand 
Company, New York, N. Y. Price 50 cents. 

It is only necessary to say that this useful little book 
has reached its fourth edition and has been enlarged to the 
extent of inserting a table of hyperbolic logarithms. As the 
title indicates, it is a book for beginners and as such has en- 
joyed much deserved popularity. It is unfortunate that it 
should not be bound in more attractive cover, although this, 
of course, does not in any way affect the value of the con- 
tents of the book itself. 

RESUSCITATION. By Dr. Chas. A. Lauffer, Medical Director, 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Penn. 
Forty-seven 4x6%-in. pages. Illustrated. John Wiley & 
Sons, New York, N. Y. Price, 40c. 

This book includes a reprint of a paper on this subject 
delivered by the author before the Philadelphia section of 
the National Electric Light Association. The author, after 
explaining a number of successful results obtained from em- 
ploying resuscitation methods on men who were supposedly 
dead, gives a clear description of the mechanism of respira- 
tion, illustrating it by a number of views of the various parts 
of the anatomy. The prone pressure, or Schafer method of 
resuscitation, adopted by the National Electric Light Asso- 
ciation, and a number of other engineering societies, is re- 
scribed in detail. The book emphasizes the need of having 
the public acquainted with the principles of resuscitation, 
and clearly shows how they can be learned so as to prove of 
assistance to persons in the ordinary walks of life. 

STEEL: ITS SELECTION, ANNEALING, HARDENING AND 
TEMPERING. By E. R. Markham. Three hundred and 
sixty-seven 4%x7\%-in. pages; indexed. Norman W. Hen- 
ley Publishing. Co., New York, N. Y. Price, $2.50. 

This is the fourth and revised edition of this well known 
and useful book, the revision being made necessary by the 
rapid progress which has been made in steel manufacture and 
treatment, with constant improvement and invention of new 


PERSONALS 











E. F. Lake, who has been conducting a metallurgical «n- 
gineering business in Bayonne, N. J., has located in Detrwit, 
Mich. 


August Calier, formerly general foreman of the Carrol- 
Jamieson Co., Batavia, O., has been made superintendent of 
the National Lathe Co., of the same city. 


John Goetz, for several years in charge of the toolroom 
and light manufacturing operations in the shop of the Kemp- 
smith Mfg. Co., Milwaukee, Wis., has been appointed s1- 
perintendent. 


George W. Fleming, formerly with the Van Dyck Chur- 
chill Co., New York City, has joined the selling organization 
of the Chandler & Farquhar Co., with headquarters in Bus- 
ton, and will look after their interests in Western Massa- 
chusetts and Connecticut. 


H. P. Reston, formerly connected with the Lodge & 
Shipley Machine Tool Co., and later as chief draftsman of ‘he 
Cincinnati Planer Co., has formed a partnership with G. H. 
Harris, recently of the engineering department of the H. H. 
Franklin Automobile Co., under the name of Harris & Res‘vn, 
with offices at 225 Mill St., Rochester, N. Y. They will 
specialize on the design and manufacture of special auto- 
matic machinery and tools. 


os 

oe 
At page 138, we published a brief account of an interesting# 
bearing test of a 32-hp. motor, which ran without lubrication 


for over 24 hr. It was stated that the speed of operation was 
100 r.p.m. This speed should have been given at’ from 600 to 


900 r.p.m. 
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The Westinghouse Oil-Storage Plant 


EDITORIAL CORRESPONDENCE 


SYNOPSIS—A new concrete building for oils, paints 
and varnishes, having a total tankage of 165,000 gal. 
Underground pipes connect with seven wholesale shop 
distributing stations, the most remote being about 2000 
ft. distant. Each station has a remote control device for 
each liquid supplied by it. A measuring and registering 
valve is set for the quantity desired, and closing a switch 
starls a pump in the oil house, which supplies this amount. 
These valves are locked and are under the charge of the 
gil-house man, who visits them twice a day—morning 
and afternoon. The mains are incased in split bell-and- 
spigot tile, and are spaced and suported by cast-iron sad- 


dles. A hot-water line prevents “freezing” in winter. 


Long-turn elbows and easy bends are used to reduce the 
jriction. 
33 

The largest machine shop oil and paint storage and 
distributing system in this country has just been com- 
pleted for the Westinghouse Electric & Manufacturing 
(o., East Pittsburgh, Penn. It consists of a concrete 
building especially erected for this purpose, fully 
equipped with storage tanks, pumps, mixing and grinding 
nachinery for paint and shellac, and the necessary dis- 
tributing piping and shop stations to serve the immense 
plant of which it is a part. 

The total tankage is 165,000 gal. 5S. F. Bowser & Co., 
of Fort Wayne, Ind., did the engineering work of plan- 
ning the equipment, furnished the greater part of it, and 
iad charge of the complete installation. The most re- 
mote distributing station is nearly 2000 ft. from the oil 
house. The control is from iue distributing stations by 
means of a system of remote control governing the opera- 
tion of thé pump motors. 

The interior of the second floor of the building is shown 
in Fig. 1, giving an idea of the type of construction. The 
tanks are for the storage of shellac, which is mixed and 
cut on the upper floor. The building is of reinforced 


‘ 


Oa 





concrete, and has three stories and a basement. It has no 
wood in any part, is sprinklered, provided with metal 
window sash, and presents a good type of fire-resisting 
construction. 

Fig. 2 is a basement plan showing a number of the 
larger tanks and the piping through which they are filled. 
These filling pipes are carried outside of the building to 
a central point and are provided with strainers and valves, 
permitting connections to tanks or cars in which the 
various liquids are delivered in large quantities. Fig. 3 
is a longitudinal section of the building, showing the 
arrangement of the tanks in the basement, the power and 
hand pumps on the ground floor, and the tanks on the 
two floors above. . 

Fig. t is a view of a portion of the basement, and is 








Fig. 2. PLAN or BASEMENT 








Fig. 1. Seconp FiLoor or WesTINGHOUSE O1L HovUsE 
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typical of the arrangement of the tanks, some of which 
are horizontal and others vertical, and the piping, which, 
in general is carried directly under the ceiling. The 
manner in which this is installed is such that it is easily 
accessible for inspection and care. Another noticeable 
feature is the use of long-turn elbows and easy bends 
wherever these are necessary. This feature has been car- 
ried out in all of the piping, and the use of standard 
elbows has been done away with. Great care has been 
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engine rooms which require lubricating oils. Station 
No. 1 receives two grades of varnish and benzine ; No. 2, 
linseed oil; No. 3, machine oil; No. 4, varnish and ben- 
zine; No. 5, machine oil, mineral lard oil and cutting 
compound ; No. 6, benzine, two grades of varnish and one 
grade of oil; No. %, machine oil; No. 8, benzine, two 
grades of varnish and one kind of oil; and No. 9, ma- 
chine oil, mineral lard oil, and cutting compound. Sta- 
tions 5 and 9 serve the machine-shop departments. ‘I'he 
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Fic. 4. ARRANGEMENT OF STORAGE TANKS IN THE BASEMENT 


taken in all parts of the installation to eliminate friction, 
for the distributing distances are very long and some of 
the liquids handled are thick and viscous. 

The oil house is located at one end of the factory 
yard, and has direct pipe connection with seven distribut- 
ing stations in the manufacturing buildings. These serve 
locations where painting is done, where oils and cutting 
compounds are needed for the machine shop, and the two 


list does not begin to cover all of the various oils, paints 
and varnishes that are stored, for the total is some 360 
different kinds. 


THE Remote Controu 


The distribution to the stations is under the contro! of 
the motor-driven pumps shown in Fig. 5. These are :- 
ranged on the ground floor of the building’ Near one 
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wall o this floor is a controlling switchboard best shown 
in Fig. 6. A typical shop-distributing station is illus- 
trated in Fig. 7, except that the protecting screening is 
not complete. 

This feature of remote control is one of the most inter- 
esting parts of the entire installation. Every distribut- 
ing station is surrounded by a screen, which is locked so 
that it is impossible to have unauthorized access to it. 
The keys are held by the man in charge of the oil house. 
He visits each one of these twice a day, about 9:30 a.m. 
and 3:30 p.m. At that time anyone who wishes oil or 
varnish comes to the station with the necessary requisi- 
tion. These places serve a wholesale purpose, supplying 
liquids in large quantities. The furnishing of oil in 
small quantities to men in the machine shop is handled 
by the various tool-storage rooms; but these draw their 
supply in tanks carried on trucks from the main dis- 
tributing staions. 

At each station on each pipe line is an automatic, self- 
regulating pipe-line measure or valve. This can be set 
to deliver as much oil as desired from, say 1 to 25 gal. 
The man in charge of drawing sets the valve or measure 
to the required amount and then presses a contact switch. 
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This starts the pump in the oil house, and the desired 
amount is delivered, when the pump automatically stops. 
It will be realized that the pipe line is constantly full of 
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Fig, 8, Tite Conpuit IncLosinc DistrisuTine Pipes 





Fic. 5. Power anp Hanp Pumps 
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liquid. Each station valve also has a meter to register 
the total amount passed through it. 

Before leaving the oil house the operator throws in 
certain switches on the switchboard which control the 
operation of these motors. That is, the motors cannot 
be operated unless the switch on the switchboard is prop- 
erly in place. At the same time, the complete control i 
from the distributing station, which in the most remote 
case, is about 2000 distant. If for any reason it is 
desired to stop the flow of oil before the predetermined 
quantity has been delivered, a small release lever on the 
measure distributing valve cuts off the control and 
pumping stops. 

The effect of this remote control is to place the dis- 
tribution of all the liquids kept in the oil-storage house 


under one man, upon whom full responsibility can be 
placed. This at once saves labor and, beyond all, reduces 
waste. Purchasing these supplies in large quantities is 


wastage 
having 
in large steel 


and the leakage and 
largely avoided by 
tank cars or 


another source of saving, 
from wooden 
nearly everything delivered in 
containers. 

The liquids which are not distributed through the gen- 
erai system are under the control hand pumps, a row 
of which can be seen at the back of the room in Fig. 5. 
These are of the Bowser registering type, and can be set 
to supply any desired quantity. They are for the kinds 
of liquids which are delivered upon requisition to a man 
them. 


barrels is very 


who comes to the oi] house for 


Tut DistriIsuTING MAINS 


One of the most important parts of any such installa- 
tion is the distributing mains, which must be success- 
fully installed to make the system properly operative. 
These must be made up with tight joints to prevent leak- 
age; must be protected against cold, which would stiffen 
the oil and prevent it from being pumped; must be pro- 
tected from mechanical injury, and arranged to give a 
minimum of pipe friction. Figs. 8 and 9 show the 
method of installation. The three pipe sizes used for the 
mains are 1144-, 2- and 24%4-in.’standard pipe. These are 
for the oils and varnishes listed for the distributing sta- 
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tions, with an additional pipe for hot water, which js 
necessary to keep the liquids at a proper pumping ten- 
perature in winter. 

rn . . . . . ” e 

rhe pipe mains are inclosed in a tile conduit, being 
spaced and held apart by cast-iron saddles placed some 
15 ft. apart. A cross-section of one of these conduits js 
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shown in Fig. 12, with an elevation of the saddle casting. 
It has a number of holes in the lower part into which 
mains are fitted, and slots in the upper part into which 
other mains are slipped. 

The conduit is of tile of the bell-and-spigot type, with 
each section split horizontally. In Fig. 9 a portion of 
the finished conduit can be seen near the front, and be- 
yond that a section of the mains resting in the lower half 
of the conduit. On the side of the trench the upper 
halves are plainly seen. The bell-and-spigot joints were 
carefully laid in cement mortar, as well as the horizontal 
joints. Then all were wiped over with hot asphalt to 
make them waterproof. 

A concrete block or footing was cast beneath each sec- 
tion of pipe which supported one of the cast-iron saddles. 
Thus, the weight of the piping and saddles is transferred 
directly to this footing and rests upon the soil instead of 
upon a section of tile which might be broken. 

Fig. 10 shows the expansion joints of the underground 
mains near a building wall. These valves and joints 
were later inclosed by a concrete wall, making a pit in 
which they are accessible for inspection and care. 

Fig. 11 shows a series of underground tanks just before 
covering. These are for benzine and naphtha, oils which 
cannot be stored inside of a building. Just beyond these 
tanks will be seen a concrete vault in which alcohol is 
stored. Over this is a small building containing the 
pumps for the alcohol. This is under the supervision of a 
United States Government inspector, who gages and _ re- 
cords all of the aleohol delivered. None can be drawn 
without the presence of this man. 

The final engraving, Fig. 13, shows a typical filling- 
pipe connection and strainer, such as is installed along- 
side the railroad track to give connection between the 
tank cars and the storage tanks in the building. 
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Table of Angles to Set Miller Head 
By Wm. C. ADAMS 


The table shows the angle in degrees and minutes to 
set over the head of a universal miller when cutting the 
side teeth of straddle mills and similar tools. The angle 
of cutter to be used is also given. The angle in the 
second column is that between the axis and the beveled 
edge of the cutter to be used. 

The engraving shows a miller head and the method 
of setting it to the desired degrees. 

No. of Angle of Set Head from No.of Angle of Set Head from 


Teeth to Cutter to Perpendicular Teethof Cutter to Perpendicular 
Be Cut Be Used Deg. Min. BeCut Be Used Deg. Min. 


5 5 15 37 10 5 3 39 
6 18 52 6 4 25 
8 25 38 8 5 52 
10 32 52 10 7 22 
12 40 51 12 8 53 
14 10 26 
6 5 8 43 15 11 13 
6 10 30 16 12 1 
8 14 5 18 13 39 
10 17 47 20 15 20 
12 21 36 22 17 4 
14 25 35 2 18 52 
15 27 39 25 19 48 
16 29 47 26 20 45 
18 34 15 28 22 43 
20 39 5 30 24 48 
22 44 25 32 27 00 
34 29 21 
8 5 5 1 35 30 35 
6 6 5 36 31 52 
~ 8 5 38 34 35 
10 10 9 40 37 34 
12 12 16 42 40 51 
14 14 26 44 44 33 
15 15 33 45 46 36 
16 16 40 
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No. of 
Teeth to 
Be Cut 


5S 


Angle of 
Cutter to 
Be Used 


Set Head from 
Perpendicular 
Deg Min 
?1 21 
23 50 
26 26 
27 48 
29 11 
32 7 
35 16 
38 40 
42 25 
44 27 
2 25 
2 54 
3 53 
4 52 
5 53 
6 54 
7 25 
7 56 
9 00 
10 6 
11 13 
12 23 
12 59 
13 35 
14 50 
16 9 
17 31 
is 57 
19 413 
20 29 
22 6 
23 a” 
25 42 
27 43 
28 41S 
2 14 
2 41 
3 35 
4 30 
5 26 
6 23 
6 51 
7 20 
S 19 
9 20 
10 22 
11 26 
11 59 
12 33 
13 42 
14 54 
16 9 
17 29 
18 10 
18 52 
20 1 
21 56 
23 38 
25 28 
26 26 
1 38 
1 57 
2 37 
3 17 
3 OS 
4 39 
5 00 
5 21 
6 4 
6 48 
7 33 
Ss 19 
8 43 
9 7 
9 57 
10 49 
11 43 
12 40 
13 9 
13 39 
14 42 
15 49 
17 1 
18 17 
18 58 
1 28 
1 16 
2 22 
2 58 
3 35 
4 12 
4 31 
4 50 
5 29 
6 8 
6 49 
7 31 
7 52 
8 14 
8 59 
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No. of Angle of Set Head from No.of Angle of Set Head from No. of Angle of Set Head from No. of Angle of Set Head from 
Teeth to Cutter to Perpendicular Teeth to Cutter to Perpendicular Teeth to Cutter to Perpendicular Teeth to Cutter to Perpendicular 
Be Cut Be Used Deg. Min. Be Cut Be Used Deg. Min. Be Cut Be Used Deg. Min. Be Cut be Used Deg. Min. 
30 9 16 30 8 11 22 4 5 22 3 40 
32 10 35 32 8 52 24 4 30 24 4 3 
34 ll 26 34 9 34 25 4 43 25 4 14 
35 11 52 35 9 56 26 4 56 26 4 26 
36 12 19 36 10 19 28 5 23 23 4 w 
38 13 16 38 ll 6 30 5 51 30 5 15 
40 14 16 40 11 53 32 6 20 32 5 41 
42 15 20 42 12 50 34 6 50 34 6 s 
44 16 28 44 13 46 35 7 6 35 6 22 
45 17 5 45 14 16 36 3 = 36 : 36 
= < 3 1 0 38 38 6 
28 6 : A 32 $ 1 12 40 s 30 40 7 38 
8 1 50 8 l 36 42 9 s 42 8 12 
10 2 18 10 2 1 44 9 48 44 8 48 
12 2 47 12 2 25 45 10 9 45 9 7 
14 3 16 14 2 50 38 5 0 50 42 5 0 45 
15 3 31 15 3 3 6 1 00 6 0 54 
16 3 42 16 3 16 8 1 21 8 1 13 
18 4 15 18 3 42 10 1 41 10 1 31 
20 4 46 20 4 9 12 2 2 12 1 50 
22 5 18 22 4 37 14 y 23 14 2 9 
24 5 50 24 5 5 15 2 34 15 2 19 
25 6 7 25 5 19 16 2 44 16 2 29 
26 6 24 26 5 34 18 3 6 18 2 48 
28 6 59 28 6 4 20 3 29 20 3 9 
30 7 35 30 6 36 22 3 52 22 3 29 
32 8 12 32 7 8 24 4 15 24 3 5l 
34 8 52 34 7 43 25 4 28 25 4 2 
35 9 12 35 8 0 26 4 40 26 4 13 
36 9 33 36 8 19 28 5 5 28 4 35 
38 10 17 38 8 56 30 5 31 30 + 59 
40 11 3 40 9 36 32 5 59 32 5 24 
42 11 52 42 10 19 34 6 27 34 5 50 
44 12 45 44 11 + 35 6 42 35 6 3 
45 13 12 45 ll 28 36 6 +4 36 6 17 
5 4 4 5 0 36 38 7 38 6 46 
- 6 : 17 ’ 6 1 : 40 8 3 40 7 16 
8 1 43 S 1 30 42 8 38 42 7 48 
19 2 9 10 1 53 44 9 16 44 8 22 
12 2 35 12 2 17 45 9 36 45 8 40 
14 3 2 14 2 40 44 5 0 43 48 5 0 40 
15 3 16 15 2 52 6 0 52 6 0 48 
16 3 30 16 3 4 Ss 1 9 8 1 4 
18 3 58 18 3 29 10 1 27 10 1 20 
20 4 26 20 3 54 12 1 45 12 1 36 
22 4 56 22 4 20 14 2 3 14 1 53 
24 5 26 24 6 46 15 2 12 15 2 1 
25 5 41 25 5 0 16 2 22 16 2 10 
26 5 57 26 5 14 18 2 41 18 2 27 
28 6 29 28 5 42 20 3 0 20 2 45 
30 7 3 30 6 12 22 3 20 22 3 3 
32 7 38 32 6 42 24 3 40 24 3 22 
34 8 15 34 7 14 25 3 48 25 3 31 
35 8 34 35 7 31 26 4 1 26 3 41 
36 8 53 36 7 48 28 4 23 28 4 1 
38 9 34 38 8 24 30 4 46 30 + 22 
40 10 16 40 9 1 32 5 9 32 4 43 
42 ll 2 42 9 41 34 5 34 34 5 6 
44 ll 1 44 10 24 35 5 47 35 5 17 
45 12 16 45 10 46 36 6 0 36 5 29 
5 5 0 53 40 5 0 48 38 6 27 38 5 of 
= 6 1 4 6 0 57 40 6 56 40 6 21 
8 1 25 8 1 16 42 7 26 42 6 48 
10 1 47 10 1 36 44 7 59 44 7 18 
12 2 9 12 1 56 45 8 16 45 7 34 
14 2 31 14 2 16 46 5 0 41 50 5 0 38 
15 2 42 15 2 26 6 0 50 6 0 46 
16 2 54 16 2 36 8 1 6 8 1 1 
18 3 17 18 2 57 10 1 23 10 1 17 
20 3 41° 20 3 18 12 1 41 12 1 32 
14 1 58 14 1 48 
15 2 7 15 1 36 
y 16 2 16 16 2 5 
. ee 18 2 34 18 2 21 
3 _ 20 2 52 20 2 38 
ig : oa 22 3 11 22 2 6 
3 "i T ] 24 3 31 24 3 13 
z 70° Cutter \\ WI, 25 3 41 25 3 23 
; ae 26 3 51 26 3 32 
4 ~! 29° 28 4 12 28 3 jl 
h 30 4 33 30 4 il 
q 32 4d 56 32 4 32 
34 5 19 34 4 3 
35 5 32 35 5 4 
36 5 43 36 5 16 
ie 38 6 12 38 5 10 
yi 40 6 38 40 6 5 
2 42 7 7 42 6 32 
i 44 7 38 44 7 00 
i 45 7 54 45 7 15 
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Data regarding the wire industry as an entirety ar: not 
available for 1904 and 1899, but an approximate idea «f its 
growth may be gained from the statistics of the produ tion 
of wire rods of iron and steel. The output of such wire rods 
in 1899 was 916,587 long tons; in 1904, 1,792,704 long tons. used 
and in 1909, 2,295,279 long tons, the increase for the decade 
being 150.4 per cent. Of the 93 establishments in the industry 
in 1909, 59 drew iron and steel wire exclusively, seven ireW 
copper wire exclusively, six drew wire from materials (chiefly 
brass) other than iron and steel or copper, while 21 ireW 
wire from two or more of the metals. A large proportion of 
the establishments manufactured wire nafis, barbed wire 
weenie ss woven wire, and other products for which plain wire is the 

Set-Up or Mitter Heap principal material. 
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Some Features of 
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Spectacle Making 


SPECIAL CORRESPONDENCE 


SY YOPSIS—Spectacles are made for and used by all 
classes of people and yet few mechanics know much about 
the way they are made. The lens glass comes from Eu- 
rope, but the making of the blanks into finished lenses 
is ail done in this country. This includes heating and 
curving between dies, grinding, drilling and mounting. 
(Gold-filled frames are largely used, nearly a million dol- 
lars worth of gold being used per year for this purpose 
by this one firm. 


ee” 
tv 


Making spectacles for those of our ninety-five million 
population who require them is more of an industry than 
we are apt to imagine unless we have come in contact 
with it. While this industry is well scattered throughout 
the country, the American Optical Co., Southbridge, 
Mass., is said to be the largest single manufacturer. Its 
plant covers every stage in the making of lenses, spec- 
tacles or eyeglasses. Many interesting manufacturing 
processes are employed in the various departments of this 
company, and a brief account of some of them may be of 
‘nverest. 

Practically the entire supply of high-grade lens glass 
comes from Europe, being imported into this country 
in the form of small disks or blanks, as shown in Fig. 
1. These disks are but little larger than the finished 
lenses, and come in various shapes; oval and round for 
spherical lenses and squares with rounded corners for cyl- 
indrical, meniscus and toric lenses. For certain special 
shapes and sizes of lenses, this glass is imported in sheets, 
which are then cut to pattern. For deep-curve lenses, the 
blanks must be heated and molded between steel dies at 
high pressure after they have treated in processes peculiar 
to this industry. This molding saves expense, since it 
avoids grinding off much superfluous glass, thus prevent- 
ing waste in both material and time. 

Although there are tales of spectacles and magnifiers 
as far back as the days of the early Egvtians and Romans, 
nothing definite of the art is known. The modern his- 
tory of lens grinding begins with the invention of the 
spectacle in the sixteenth century. 


REQUIREMENTS OF OpTICAL GLASS 


(tical glass is probably the finest glass used in the 
arts today and is made especially for lenses. The requi- 
sites for good optical glass are that it shall be very hard, 
white and entirely free from bubbles or strizw and abso- 
lute!y uniform in density or refractive index. All defects 
mus* be carefully guarded against by scrupulous inspec- 
tion The manufacture of optical glass has so far 
procvressed that today a common spectacle lens is made 
lron. far better glass than could be had for the finest opti- 
cal instruments half a century ago. 

The blanks are first inspected for defects, after which 
they are carefully gaged for thickness in an automatic 
machine. This machine will sort for thickness to 7/,, 
mm. Accurate gaging of lens blanks is of prime im- 
portance in reducing the cost of manufacture, as it cuts 
short the grinding which is the expensive part of the 
Process. It can be readily understood that if long grind- 
ing is necessary to take off a large part of the glass, 


the process is costing too much. The exact thickness to be 
ground must be determined and this standard adhered to. 
Before grinding, the molded blanks must be annealed. 
This is done by placing large quantities in ovens where 
they are held at the desired temperature and then cooled 
very slowly. This relieves any internal stress between 
the molecules of the glass and prevents the lenses from 
breaking during grinding, or afterwards when in use. 


BLOCKING THE LENSES 


The lenses are next mounted on iron tools or blocks. 
Those of short radii are cheaper to grind, as the weaken 

















Fie. 1. Lens Buanxs Aas Trey Are RecEIvEeD FROM 
EUROPE 

















Fig. 2. CYLINDRICAL AND SprwertcaL Forms FOR 
GriInpIna LENSES 


the lens the larger the number that can be ground on a 
single block, as the curve of the grinding block varies 
with the curve of the lens to be produced. So also the 
shape of the block varies with reference to the kind of 
lens. Fig. 2 shows some of these grinding blocks. 

Spherical lenses are ground on tools which are sections 
of a sphere, while cylindrical lenses are ground on blocks 
which represent longitudinal sections of a cylinder. In 
both cases, however, the radius of the block varies accord- 
ing to the strength of the lens to be ground. Strong 
lenses are more expensive for the reason that verv few 
of them can be ground at one time. The commercial 
grinding of lenses requires a very large equipment, in- 
numerable blocks being necessary to grind the increasing 
variety of lenses. 

The blanks are attached to the grinding blocks by 
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means of a special pitch compound, applied to the surface 
of the block, which is placed face down in an iron bowl 
of the proper curvature, containing the correct amount 
of melted pitch. This method of application gives a uni- 
form coating of the desired thickness. Meanwhile, a 
number of lens blanks have been heated on a steel plate. 
Before the pitch has an opportunity to cool these blanks 
are pressed firmly into it. This operation is one requiring 
skillful workmanship, as the workman must know how to 
place each lens to the best advantage, that no waste space 
may result. When the pitch cools, the lenses adhere firm- 
ly to the block. 


THE GRINDING MACHINES 


After this the lenses on the blocks are brought to the 
grinding machines. These are very large, weighing up- 
ward of 80 tons and being approximately 110 ft. long. 
The blocks are placed in these machines, which are fitted 
with iron grinding laps of the proper curvature. The laps 
are given an eccentric rotary motion, which brings the 
face of the lap against the lenses to be ground. The proper 
abrasive material is placed upon the lenses, which are 
then ground to the correct shape. 

The abrasives used are of three grades, the first being 
a very coarse emery which is used for what is called the 


roughing-out process. This removes superfluous glass 














Fig. 3. LOCATING THE CENTERS OF THE LENSES 


and gives the lens the approximate curvature required. 
The second and third grinding are done with emery of 
finer grades, 

After this process comes the polishing, which is similar 
in operation to the grinding. The polishing is done with 
thick felt and a very fine grade of special polishing com- 
pound (rouge). After this polishing the lenses are picked 
off the block, an operation requiring delicate skill on the 
part of the workman. They are then inspected and any 
defectives thrown out. After this, they are again put on 
the block and the other side of the lens ground and pol- 
ished. 


CENTERING AND CuTTING LENSES 


Centering is the next operation and this is very con- 
veniently done on the special machine shown in Fig. 3. 
After the optical center has been determined by the oper- 
ator, the mechanism is relieved by depressing a lever and 
an ink spot is placed automatically upon the center of 
the lens. When a cylindrical or sphere-cylindrical lens 
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Fie. 4. CurtinG THE LENSES TO SIZE 

is to be centered, the operation is more complicated, since 
in these instances not only the center but also the axis 
must be indicated. This is done by two additional ink 
spots in line with the center. 

If the lenses are ordered uncut, this completes the fac- 
tory operation with the exception, of course, of the final 
inspection and packing. If the lenses are to be inter- 
changeable for use in spectacle and eyeglass frames and 


mountings, several additional: processes are necessary he- 
fore they can be shipped. 
The first of these operations is cutting. The machine 


mi 


used for this, Fig. 4, is made by the company and is 
ta) . . 
used by opticians generally. Each lens is cut individually, 
being held in the machine in such position that the cut- 
ting is done with reference to the optical center of the 
eS 
lens, by a diamond cutter. Due allowance must be made 
for grinding the edge to the proper bevel or for the fin- 
5 5 a) 
ishing for rimless work. 
The automatic edging machine, a product of compara- 
a tn) 
tively recent times, finishes the edges of the lenses in the 
proper manner, according to their final destination. ‘lhe 
lenses are held against the face of a corundum whiee', 
5 














Fig. 5. Dritting LENsEes ror FASTENING TO RIMLESS 


FRAMES 
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which grinds them to the proper bevel and finish. At the 
same time they revolve so that the entire edge of each 
lens is ground. This finishes the lens intended for use 
jn an eyeglass or spectacle frame. 


DRILLING THE LENSES 


For the lenses used in rimless mountings, several ad- 
ditional operations are necessary. In the case of these 
Jenses the next operation is drilling, which is compara- 
tively simple when considered in connection with the 
clever machines, which have been evolved for this pur- 
pose and shown in Fig. 5. A diamond drill is used for 
this operation, and in connection with it a special lubri- 
cating compound made chiefly from turpentine. The hole 
is drilled from one side and then from the other, as if it 
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get some idea of the immense number of changes and 
combinations that the lens maker must provide for. 

Modern lens making necessitates heavy investments in 
machinery. Add to this the difficulty of finding exper- 
ienced and competent workmen, and it is easily seen why 
there are so few lens plants in this country. 


Mitition DoLtLtAars WortHu or GoLp A 


YEAR FOR 


Ustna NEARLY A 
FRAMES 

Since the perfection of gold-filled metal, the number of 
spectacle and eyeglass frames and mountings made of 
this material has shown a very large yearly increase. 
Considering the importance of gold-filled wire and the 
many uses to which it is put, it seems surprising that so 
little is really known of this and how nearly equal to 





Fig. 6. ONE OF THE Press Rooms witH MACHINES DriveEN FroM BELOW, IN Rows 


cross THE Room 


FOR Goop LIGHT 


were drilled from one side alone great danger of break- 
ing the Jens would result. 

The holes are then broached or reamed with tools sim- 
ilar to those used by jewelers. This is the final process 
before mounting the lenses. After grinding they are eas- 
ily scratched. To overcome this, strict rules are enforced, 
one of which vigorously prohibits the handling of more 
than one lens at a time. 

Some idea of the immense variety of lenses called for 
in modern optical practice may be had when we learn that 
7200 different combinations are regularly furnished in 
sphero-cylinder lenses alone, and this simply in the un- 
cut form. There are at least 30 different cylinders, which 
are combined with as many different spheres, both convex 
and concave, in four combinations. When it is considered 
that to this great number of lenses must be added the 
plano-cylinders, convex and concave, double concave, 
double convex, periscopic convex and concave, torics and 
Meniscus, various forms of bifocals, etc., the reader may 


solid gold it is for many uses. The term gold filled is 
somewhat misleading; merely reversing it almost thor- 
oughly explains both the material and the process, 

Filled gold, as it might well be called, consists of a 
cold shell filled with an alloy of base metal. The popu- 
larity of gold filled is demonstrated by the fact that 
nearly $1,000,000 of fine gold is used annually in this 
plant alone, and half of this is used in the manufacture 
of the gold-filled wire from which spectacle and eyeglass 
frames and mountings are made. This company found 
that the best way to be sure of the quality and value 
of its gold-filled stock was to make it in its own plant, 
and it is probably the only optical concern that makes 
its own seamless wire. 

The first process is melting the gold and alloying it to 
the proper fineness, which varies from 10 to 14k. Small 
test ingots are cast from each lot, by means of which the 
certainty of each mixture is determined. The ingots 
used in the manufacture of wire are a little more than a 
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foot long and about 2 in. in breadth. From one of these 
several miles of wire may be drawn. The gold ingot is 
passed between heavy steel rolls, each pass making it 
smaller, until finally it assumes the form of a sheet about 
24 in. long by 8 in. wide. After inspection, flat disks about 
6 in. in diameter are punched from it in a heavy press. 

Annealing is next resorted to to relieve the strains set 
up by the rolling and punching, after which the disks go 
to a powerful cupping or drawing press, which shapes 
them into a shallow cup form and finally into a tube 
about 14 in. long by 2 in. in diameter. After these pro- 
cesses the stock must again be annealed. 


PUTTING IN THE BAask-METAL CoRE 


It is then ready to receive the core of optical metal, 
which is an alloy carefully selected after long experiment- 
ing. The core is wrapped in a thin covering of specially 
prepared solder foil, and inserted in the tube, pressure 
being exerted to secure intimate contact at all points. 
To be absolutely sure of a good union the bar is forced 
through a steel die, which reduces its diameter slightly, 
and brings the tube and core into so close contact that 
a perfect joint must be produced when it is placed in 
the soldering furnace. 

Here the bar is held upright between pivots and slowly 
revolved so that the heat is applied uniformly at every 
point, with the result that the gold and the base metal 
form, to all purposes, one solid piece of metal. The bar 
is then passed through dies until it assumes the form 
of a rod 15 ft. long and % in. in diameter. From 
this point the wire-drawing machine takes up the work, 
the preliminaries being made through steel dies—as is 
usually the case in extremely fine wire work. On account 
of the strains set up by the drawing processes, annealing 
must be resorted to frequently. 

The final result is miles of fine wire, which will as 
successfully pass the acid test as though it were solid 
gold; as indeed the outer surface is, being of a uniform 
thickness and having at its surface no blemish or scratch 
of any kind. 

The process of assembling varies with different types. 
In some instances the eye wires are attached to the bridge 
by soldering, while others are riveted on. The making of 
fingerpiece mountings, the popularity of which has shown 
an amazing growth, particularly in the last ten vears, is 
an entirely separate branch of the industry, but at the 
same time a most important one. The making of the screws 
for optical work is also most interesting and is an in- 
tricate process, some of these screws having threads as 
fine as 240 to the inch. 

Steel spectacles and eveglasses still retain their po} u- 
larity, although the processes of manufacture do not ma- 
terially differ from those already described. Another im- 
portant branch of the business is case making. The pro- 
duction of cases runs well into the millions yearly. An 
interesting development of the past few years has been the 
manufacture of automobile goggles. 


GENERAL SnHop FEATURES 


The newer buildings of the plant are of the most ad- 
vanced design in reinforced concrete. The others are of 
fireproof-brick mill construction. The plant is located in 
the country, and all shops have large open courts which 
admit ample light and air. The arrangement of work 
benches across the rooms, all with their ends toward the 
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windows rather than the backs as formerly, adds to the 
comfort of the workers. The benches are splendiilly 
lighted. Electrical conduits and wiring connections are 
at the back of the benches and so arranged that lighting 
fixtures can be disconnected in the summer months, so as 
to be entirely out of the way, as shown in Fig. 6, a con- 
dition that is much to be desired. 

Throughout the shop there is an absence of overhead 
belting, since in almost all cases each machine has an 
individual motor. All power and heat are furnished from 
the central power plant. The safety of the workers is as- 
sured by guards on the machines, and modern mechani- 
cal methods prevail. 


o 
red 


Mending a Bench Vise 


By JAMES FRANCIS 


One of the shop vises was recently broken in thiee 
places. The lug A was broken off, this lug carrying a 
bolt hole by means of which the vise was fastened to the 
bench. The lug B was broken as shown. This lug 
supported the stationary vise jaw and added greatly to 
the stiffness of the vise. The main break, however, was 
at C, where the body of the stationary jaw was broken 
short off. The piece B had been lost and could not be 
found at the time the vise was repaired. A piece of cast 
iron was, therefore, machined.to fit and welded in place. 

The weld C probably gave more trouble than any other. 
It was necessary to do the welding on the outside, as no 
metal could be placed inside the hollow casting, that 
space being reserved for the vise screw. The edges of 
the break were ground back nearly 1% in. on each site. 
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MENDING A Bencn VISE 


The piece was then ground so that the crack was open 
Vy in. at the bottom. The edges of the lug A were «/so 
ground back so that welding could be commenced at 
the bottom and continued until the top edge was reac!.cd. 
To prevent the inside of the casting from beconing 
clogged with melted iron, the inside of the piece ( vas 
filled with fire clay. The vise screw was removed and ‘he 
inside of the piece A was given a light wash of fire «ay 
mixed with water. The cavity inside was then stu‘led 
with moist fire clay and allowed to dry before welcing 
was commenced. By using a large tip and a pretty high 
pressure of oxygen (15-18 lb.), the weld was successf lly 
made. Then the other parts were welded and aft:r a 
little careful grinding and cleaning up, the vise was 
completed and found practically as good as it was when 
new. 
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Marine Work in a California Railroad Shop 


By F. A. STANLEY 


SY NOPSIS—This plant in California builds and re- 
pairs engines for steamboats and has many interesting 
methods in connection with boring of long cylinders, the 
machining of paddle-wheel shafts, the boring of walking 
beams, etc. 
3 

In an earlier article, reference was made to the va- 
riety of work handled in the Southern Pacific shops at 
Sacramento, Calif., and some operations were illustrated 
covering methods of boring suction-pump casings and 
machining cutter heads for suction dredges. These shops 
also build and repair engines for the company’s steam- 
boats. The engravings in the present article illustrate 
various operations on cylinders, shafts and walking 
beams for steamers. 


CYLINDER BORING 


Fig. 1 shows a cylinder of 65-in. bore and about 15 ft. 
long set up for boring in a Putnam lathe. The cylinder 
rests on blocks under the brackets cast on the sides and 
is further secured by wedges along the shears and by 
struts which brace it from the sides. The boring made 
for this class of work is of large diameter and runs in 
bearings in a pair of brackets located on the shears. The 
arm carrying the boring tool is fed along the bar from 
end to end by a screw actuated by the compound gearing 
shown at the outer end of the bar. The lower gears in 
the train are mounted upon a stud carried in an angle 
plate on a block placed crosswise of the lathe. 

Another method used at this shop for boring the same 
type of cylinder is illustrated by Fig. 2. This shows a 
60-in. cylinder 14 ft. long set up on end for boring with a 








vertical equipment. The cylinder rests upon a timber 
structure, and at the center where the timbers cross each 
other, a large lathe center is located for the lower end of 
the vertical boring bar. In operation however, this cen- 
ter does not have to take the weight of the bar, for this 
load is actually taken by the boring tools in the cut. 
The cutter head is fed by screw and gears and the bar 
is rotated by spur and bevel gears from the pulley shaft 











Fie. 3. Factnec CYLINDER FLANGES 





Fie. 1. Borrne a CYLINDER For A River STEAMER 

















at the top of the structure. The drive to tne pulley on 
this shaft is from a jack shaft on the floor which is driven 
by an electric motor shown at the left. 


\ 








Fie. 2. Borine A CYLINDER WITH VERTICAL APPARATUS 
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This interesting method of boring long cylinders with 
a home-built equipment has now been practically super- 
seded by the lathe method shown in Fig. 1. There was 
originally some speculation as to whether the long cyl- 
inder when placed horizontally for boring would not de- 
flect and have an irregular bore when removed from the 
lathe. It was found, however, upon the first trial that no 
deflection occurred and the method of Fig. 1 is now fol- 
lowed in machining these long cylinders. 

Fig. 3 illustrates the facing of the flanges on the big 
cylinder shown in the lathe in Fig. 1. The Morton 


























Fie. 4. Factna Enp or CONDENSER CASTING 

















hig, 5. Currina Orr STEAMER-SHAFT ForGING Fic. 6. KEYSEATING STEAMER SHAFT 
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draw-cutting machine is employed for this operation and 
a large face milling cutter does the surfacing, this cutter 
being carried in a head attached to the end of the ram. 
A somewhat similar operation is shown in Fig. 4, which 
illustrates the facing cutter at work on the end of a con- 
denser casting which is about 6 ft. in diameter. 


OPERATIONS ON STEAMER SHAFTS 


5 represents a method of cutting off the end of a 
This shaft when fin- 


Fig. 
forging for a steamer-wheel shaft. 
ished measures about 15 in. in diameter by 30 ft. long. 


MACHINIST 265 
to bring another part of the surface into position for the 
saw to act upon it, 

Fig. 6 shows a similar shaft turned to size and in posi 
tion for the cutting of a keyway at the end. The shaft 
is seen supported in heavy \V-fixtures in front of the 
draw-cutting machine, which in this instance is shown 
fitted with a vertical milling attachment that is carried 
at the end of the ram. 

Another shaft-milling job on the same machine is 
shown in Fig. 7. This shaft is for a stern-wheel steamer. 


A series of seats are milled in its surface as shown. In 








ae 


























Fic. 8. Borine 
The rough forging was cut off with a Newton cold saw 
as shown, the saw traveling under the shaft which was 
blocked up to suitable height. The straps and bolts for 
securing the shaft in place are clearly shown. Several 
cuts were necessary to sever the work. By taking the 
weight of the forging on the crane hook it could be turned 


BEARING 








BEAM 


IN WALKING 


this case a regular straight-face, side-tooth cutter is em- 
ployed. 


BorInG A WALKING-BEAM BEARING 


Still another interesting operation on the same ma- 


chine is illustrated in Fig. 8. This engraving represents 
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the boring of the main bearing of a walking beam by 
means of a cutter head carried by the ram of the draw- 
The walking beam is an iron casting with 
It measures 28 ft. be- 


cut machine. 
a steel strap around the outside. 
tween centers of end pins, and the hole bored at the 
center is 16 in. in diameter. The method of locating the 
beam and securing it in position for the boring operation 
will be understood without explanation. 
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Three-Spindle Drilling Attachment 


By S. HreLwee 


The engravings show a three-spindle drilling attach- 
ment that can be used on a manufacturing job, where 
three holes are to be drilled in a certain relation to each 
other, and where a higher speed is wanted than the speed 
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Fie. 2. Tue Arracn- 
MENT 


Fie. 1. DETAILS OF THE 
ATTACHMENT 


ef a common drill press. This drilling attachment can 
be made to suit any conditions. The attachment shown 
is used on a drilling machine with a spindle speed of 600 
r.p.m. With 40 teeth in the annular gear A, Fig. 1, 20 
teeth in the large pinion B and 12 teeth in the small 
pimions C’, the speeds of the spindles will be 2000 r.p.m. 
fer the small spindles and 1200 r.p.m. for the large 
spindle. 

The annular gear is made of bronze and the pinions are 
made of tool steel, hardened and ground. The gear case 
consists of two parts D and EF held together by screws. 
If the gears are lapped and the gear case always kept 
half full of oil, only very little noise will be noticeable 
when running at high speeds. 

The-taper. shank F is made of machinery steel, case- 
hardened and ground. The threaded end of the shank 


is screwed into the tapped hole in the annular gear, and 
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the tapered end is fitted to the drill-press spindle. The 
annular gear is a running fit in the upper gear case, and 
the thrust collar G is driven on the shank. The hole in 
the upper ball race // is made large enough so that the 
spindles can adjust themselves to the bushing holes in a 
drill jig, if used together with the drilling attachment. 

The lower ball race J is driven on the gear case. The 
thrust-ball bearing consists of 16 steel balls. The ball 
retainers are made of steel plate held apart by four studs 
that are riveted over. The spindles, bushings and wash- 
ers are all made of tool steel, hardened, ground and 
lapped to obtain a smooth running. 

The attachment is used to drill two holes and ream a 
third hole. The drills are sweated into the studs K, 
which are screwed up into the end of the small spindle 
as shown in Fig. 2. The studs are hardened and ground 
and the end of the spindles are ground to make the drills 
run true. The reamer is flatted on one side of the 
straight shank and held in place by a setscrew, thus mak- 
ing it possible to adjust the reamer to any desired length. 
The stop pin L is fastened to the upright of the drilling 
machine to prevent the gear case from turning. 

If this attachment is used on high-speed drilling ma- 
chines and the gears are running in oil, then the gear 
case should be provided with an oiler, a vent hole and a 
small drain hole in the bottom of the lower gear case. 
All holes should be kept covered when the attachment is 
used to keep the oil in the case. A groove should also 
be cut in the lower end of the bushings and felt washers 
inserted therein. 


AZ 
re 


Preventing a Tool from Springing 
By Wm. E. CuMMINGs 


When keyseating several cold-rolled shafts on a planer 
we had trouble with the tool springing. First we tried 
to seat the shafts by using a parting or cutting-off tool 
as shown in Fig. 1, but with very bad results. We found 
that every time the tool sprung there was no way for the 





























Fig, 2 





PREVENTING A TOOL FROM SPRINGING 


spring to go but into the work as shown. It must spring 
from A, thus hogging into the work and breaking the 
tools. With the tool shown in Fig. 2 it is impossible to 
dig in; unless the work has loosened up. This tool is 
thoroughly practical. 


% 

In a recent issue, announcement was made of the Inter- 
national Engineering Congress to be held in connection with 
the Panama-Pacific Exposition, at San Francisco, in 1915. 
Readers will be interested to learn in this connection, that 
Col. Geo. W. Goethals, Chairman of the Isthmian Canal Com- 
mission and Chief Engineer of the Panama Canal, has ac- 
cepted the Honorary Presidency of the Congress and will 
preside in person over the General Sessions to be held in San 
Francisco September 20-25, 1915. 
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A Modern Tool Room System 


By J. P. Bropuy* 


SYNOPSIS—Cabinets for keeping tools safe in the tool- 
room, to aid in finding them quickly, and in returning 
tools to proper places. Snap gages with test bar attached ; 
plug gages that can be freely used; micrometers that are 
checked out in protecting cases, and other interesting fea- 
tures. 
3 

Believing that actual practice, as worked out success- 
fully, is of more value than theoretical plans, the tool- 
room methods of the Cleveland Automatic Machine Co., 
Cleveland, Ohio, are here presented. An idea of the ar- 
rangement of the toolroom can be had from Figs. 1 and 
2. The first is a general view, looking toward the tool 
window, and conveys a good idea of how compactly every- 
thing is grouped around this window so as to allow tools 





*Vice-president and general manager, Cleveland Automatic 
Machine Co. 








Fic. 3. Grar-Currer Case 





to be given out with the least delay. The keeping of 
each tap in a compartment, as shown, above the window, 
makes for safety and speed in handling. 

One end of the tool stock room is shown in Fig. 2, the 
corner devoted to “first-aid” being shown at the left. 
Here are the white enameled basins, hot and cold water, 
and all appliances which are needed for handling slight 
injuries. Every small] bruise or scratch is immediately 
cered for in the proper manner, and, although it is im- 
possible to say how much trouble is avoided, it undoubt- 
edly prevents the infection of many injuries. An aver- 
age of 12 cases per day are treated here. Many of these 
are very slight and would ordinarily be neglected. 

At the right is the straightening press A, which has a 
Bunsen burner attached so that hardened arbors, man- 
drels, reamers, etc., can be straightened before being 


returned to stock. The cabinet B contains a reserve stock 





Fig. 4. Tap Case 
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of taps, each shelf being removable, so that the entire 
contents may be readily seen. One of these shelves is 
shown in Fig. 8. The cabinet C contains large thread 
gages, and, like the cabinet B, has brass doors to keep out 
the dust. The case D is for high-speed milling cutters 
of all descriptions. Each cutter is in a separate com- 
partment, labeled with the exact size of the cutter, and 
in many cases showing the job for which the cutter is 
mace. 
FINDING Gear Currers EASILY 

The gear-cutter case, Fig. 3, is arranged so as to make 
it easy to select any particular cutter in the least possible 
time. The vertical row of figures on the left represents 
the number of the standard cutter for each pitch, while 
the horizontal row at the bottom is the pitch of the cut- 
ters. If it is desired to pick out a No. 6 cutter for 10- 
pitch, it is only necessary to follow the horizontal row 
No. 6 to the pocket over the No. 10 at the bottom, and 
the right cutter is found in compartment A. In this 
way, any boy in the stock toolroom can pick out the cut- 
ters in a couple of seconds; it also shows at a glance ex- 
actly how many gear cutters are in stock, 

The rack at A, Fig. 4, shows how taps from 144 to 
37% in. are held in separate places, each having its own 
label and hook for the workman’s check. The case B 
holds the snap gages, while C holds the slitting saws or 
cutters safe from injury. This rack contains a com- 
plete set of these saws, from 15 to 84 gage, each in its 
own compartment, plainly marked. 

Plug gages are kept in stock in sizes from ;°; to 5 in., 

by sixteenths, the number of each size varying 
These gages were described in the AMER 
They set over a 


varying 
from 6 to 12. 
1cAN Macuinist, Vol. 36, page 449. 
pin in this stand, and when given out are on a cast-iron 
carries the stock 


.° 


stand, as shown in Fig. 8. The case £ 
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a number of times. After a machine is completed, these 
holes are retapped to standard size and the standard 
hardened screw inserted. In this way every tap screw 
and bolt is a good fit when the machine is completed. 
Large snap gages are made as shown in Fig. 5, with 
This whole gage is checked out to 
The test bar is 


a test bar attached. 
the workman as with an ordinary gage. 
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Fic. 7. Testing Arnors AND REAMERS BEFORB@RETURN- 
ING TO Too, SHELVES 


easily removed by swinging up one end ‘ef the clip, which 
allows it to be taken off sidewise from its trunnion. This 
trunnion is a piece of brass, and has ‘the size of the gage 
stamped on it. 

Fig. 6 shows how the test bar is used to check the gage. 
The man using the gage constantly refer’ to this test 
bar, so as to know that his snap gage is the right size. 
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Fig. 5. SNAP GAGE 

of “Aloxite” abrasive cloth in four compartments, each 
containing a different grade. This is not only accessible, 
but shows exactly how much of each grade is in stock. 
Over the case A is a complete set of Brown & Sharpe 
and Morse taper reamers, while on the end are the pulley 
taps, standing upright in holders. 

Just below this is the stock of special leader or under- 
taps, */,, in. smaller than standard size, ranging 
from *°/,, to *7/,, in. These are used in many cases, 
such as the tap holes in the spindle and turret head .taps. 
Special screws, *?/,, in. small, are also provided, and these 
are used during the construction of Cleveland automatics, 
when it is necessary to put them in and take them out 


size 


a 


Fic. 6. Test Bar ror CHECKING GAGES 
Both the gage and the test bar are tested when they are 
returned to the toolroom, so that any wear will be de- 


tected at once. 


TESTING AND STRAIGHTENING MANDRELS 

Arbors, mandrels, reamers, etc., are all tested on being 
returned to the toolroom in the Brown & Sharpe bench 
testing machine, shown in Fig. 7. If any are found to be 
sprung, they are taken to the straightening press shown 
at A, Fig. 2, and, after being heated sufficiently by the 
Bunsen burner, are forced into shape. 

Fig. 8 shows a collection of interesting tools, and the 


way in which they are kept in the toolroom. The high- 
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speed spiral surface mill A has been found to remove 
stock at a rapid rate. It requires, however, a very rigid 
miller to secure the best results. All micrometers in the 
stockroom are kept in cases similar to that shown at 
B. The case, with the micrometer in it, is issued on 
check to the workman, and is kept in the case at all times 
when not in actual use. There is a small latch on top 
of the wooden case, which prevents the micrometer from 
falling out if it should be accidentally overturned while 
being conveyed from the toolroom to the machine depart- 
ment. The brass tag on the front of the case indicates 
its position in the micrometer cabinet. 

The method of handling plug gages in the shop is 
shown at C. The plug gage rests on a stud in the cast- 
iron stand; wherever the gage may be in the shop, it is 
always kept on this stand, except when actually in use. 
These stands make it possible to keep the gages in per- 
fect condition, which Cannofbe done when they are al- 
lowed to lie around the machines. 


DriLL AND Tap Sets 


At EZ and F will be seen the way.in which tap and drill 
sets are issued. In the first case, the leader tap, which is 
1/,, in. smaller on the pitch line than the standard tap, 
as has been explained, is included. This set includes two 
drills, one the diameter of the outside of the thread, and 
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inet, on all drills up to and including 4% in. in diameter. 
This makes it unnecessary to measure the diameter of 
the drill or to look for the size stamped on the shank 
When replacing drills, the boy simply tries the drill in 
these bushings, one of which is mounted over each pocket 
in the drill cabinet. This makes a quick and sure metho 
of keeping drill sizes properly sorted. 
es 


oe 


Some Interesting Large Steam Work 


EpIrorIAL CORRESPONDENCE 


Among the many interesting machining operations 
found in the Nordberg Manufacturing Co., Milwaukee, 
Wis., are those shown herewith through the courtesy of 
the superintendent, C. Scholtka. 

Fig. 1 shows two heavy-duty Baker drilling machines 
used especially for boring solid end connecting-rods. 
Two cast-iron ways, on® with a V and the other flat, as 
can be seen at A, are bédded in the concrete floor so as to 
allow the center distances between the two machines to 
be adjusted according to the work to be drilled. ‘The ma- 
chine at the right is statiénary, the other being adjust- 
able to any position along these ways, with a maximum of 
15 ft. between spindle centers. 

This is accomplished by means of a-ratchet at B, the 
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Fic. 8. Vartous Toots anp How Tury Are HANDLED 


the other the regular tap drill, in addition to the four 
taps already mentioned. The pipe-tap set is kept in a 
similar way, but includes only one drill and two taps, as 
shown at F. 

The board at PD is a shelf from one of the 
stock cabinets already referred to. Small end mills, key- 
way cutters, etc., are also kept in reserve in the same 
manner. Each tap is in a separate place, and.each group, 
represented by the figures in front, is of the same style. 
All the taps which are used in this shop are made special 
to Pratt & Whitney gages. 

The standard gage set used for all tap holes and in the 
making of screws, is shown at G. By having all taps 
made to this style of gage, and screws made to the same 
A special cast-iron 


reserve- 


gage, very accurate fits are secured. 


holder for figures or letters is shown at H. The position 
of each letter is stamped on the beveled edge of the 
holder, allowing it to be readily picked out. 

The brass bracket shown at / is used on the drill cab- 


handle C reaching up into a convenient position and the 
ratchet acting on the right- and left-hand screws VD. 
Suitable means are provided for clamping the movable 
table rigidly in position, the stationary machine not re 
quiring this provision. A center support £ is provide! 
for long rods, those shown being 12-ft. centers and weig): 
ing 5600 |b. each. 

The method of clamping is plainly shown, as is al 
the small screw jack F’, having a roller top. Some idea 
of the boring which can be done on these machines ma) 
be had from the size of the sweep cutter in the machi: 
at the right, this following a pilot hole previously drille 
with a smaller drill. 


SHAPING THE ENDs or KEyYs 


In keying large cranks and shafts it has been quite a 
problem to face off the end of the key so as to avoid dan- 
gerous projections and at the same time present a work- 


manlike appearance. The old method was to chip these 
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with hammer and chisel, but this is, of course, unsatis- 
factory both in appearance and cost. The next step was 
to devise a machine something on the order of the one 
shown in Fig. 2, except that it was operated by hand 
power. 

The frame A is clamped against the face of the crank, 
as shown, being properly located by a center on the other 
end of B, so as to insure its being placed concentric with 
the shaft. The arm C is free to swing on a trunnion in 
the center of this frame to secure the desired circular 
motion around the center of the crankshaft. It is now 
only necessary to provide a tool post and a tool which can 
be moved to and from the center, as at ), and also means 
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for moving this with as little lost time as possible. In 
the machine shown an air motor has been applied at £, 
this gearing into the wheel F and driving the crank G 
to produce an oscillating motion of the tool-carrying 
arm. 

With this apparatus clamped into place, and the air 
motor in operation, it is only necessary to adjust the 
position of the tool Z in order to face off the projecting 
end of the key in such a way that the tool marks will 
practically coincide with those on the crank boss and end 
of the shaft. In fact, it is almost impossible to distin- 


guish the keys after they have been faced off in the way 
described. 
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Blocking out Gears for Differentials 


By E. A. Suverxrop 


SYNOPSIS—Gears entering into the construction of 
automobile differentials must be accurate within very 
close limits. Blocking out is an important operation in 
the production of such gears. The blocking-out depart- 
ment of one of the largest gear-manufacturing plants in 
the world employs 59 machines of various makes to sup- 
ply work for the 117 gear-generating machines in the 
gear-finishing department. 
oe 

The Brown-Lipe-Chapin Gear Co., Syracuse, manu- 
factures differential gears for a number of automobile 
concerns. Owing to variations in the requirements of 
the different manufacturers about 500 sizes of gears and 
pinions are required for the differentials for various cars. 
Bevel gears and pinions enter largely into the manufac- 
ture of the differentials, and these are all finished either 
on Bilgram or Gleason machines. The blocking out, or 
stocking, is done on a variety of machines. 

Fig. 1 shows one of a number of Gould & Eberhardt 
special 24-in. shapers. The table A has no adjustment 
either vertically or horizontally. The jig B accommo- 
dates two pinions at a time. These are °/, pitch, 20 
teeth, 7-in. face. The jig indexes automatically at each 


stroke. The shaper runs about 125 strokes per minute. 
Two tools of “Rex AA” steel are used. The down feed 
is automatic and provided with a stop which operates 
when the correct depth is reached. The output of these 
machines on nickel-steel pinions of the size given is 140 
in 10 hours. 

Owing to the high speed at which these shapers are 
run it was found impossible to bolt them to the floor 
so that they would not jar loose. Eventually the con- 
crete floor was cut out, the shapers grouted in and bolted 
in place. Even this fastening works loose in time. 

In Fig. 2 a Briggs miller is shown at work stocking 
out two pinions at a time. These pinions have 14 teeth 
1/,-in. face, and are turned out at the rate of 100 per 
day. 

Fig. 3 shows a Kempsmith miller at work on stem 
pinions. These pinions are turned with a long shank 
which is gripped in the collet in the jig A. The index- 
ing is done with the bar B, the notched plate C 
stop D. The screw £ serves to eject any of the pinions 
which stick in the collet. The pinions are nickel steel, 4 
pitch, 1414-deg. tooth, 0.4845-in. depth of cut, 1,4-in. 
face. The output of the miller is from 40 to 50 in 10 
hours. 


and the 
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Fic. 3. Srockine Stem PINIONS ON THE MILLER 





4 
| 
{ 





4 
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DovuBLE-BEVEL-GEAR CUTTER 


Fie. 7. 


MILLING Pinion TEETH 
In Fig. 4 a Brown & Sharpe miller is shown at work 
milling the teeth in three 12-pitch pinions, 18 teeth, 
14§-in. face. The production is about 230 per day. Fig. 
5 shows a Garvin miller stocking ring gears. These are 
5 pitch, 1414 deg. angle, 14-in. face, 0.44-in. depth of 
cut, 53 teeth. The production is 25 to 30 gears per day. 


A Kempsmith miller, Fig. 6, is shown at work on 


three bevel pinions, ®/, pitch, 11 teeth, 0.317-in. depth 
of cut. The production is 500 pinions per day. In Fig. 
7 is shown a double bevel-gear stocking machine built by 
Gould & Eberhardt. The double fixture A for holding 
the work-indexes automatically. The ring gears are 1,5- 
in. face and have 53 teeth. The output is 20 to 25 gears 
per day. 
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All gears are tested before they leave the gear-cutting 
department. In Figs. 8 and 9 is shown the testing jig 
for the bevel gears and pinions which enter into the 
construction of the differentials. The gears and pinions 
are assembled just as they will be later on. At A, Fig. 
8, is the cross, at B one large gear, at C the four pinions 
which are assembled on the arms of the cross, and at D 
the other large gear. 

The upper member £ is mounted on two rods F which 
are attached to a treadle below. Normally the member 
E is kept in raised position by a spring under the bench. 
When the gears and cross are in place the foot lever is 
depressed. This brings the face of # down upon the face 
of G as shown in Fig. 9. The inspector then turns the 
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Fig. 12. Powrr-Driven Inspection Fixture 
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INSPECTION GAGE FOR PINIONS 


Fig. 11 
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handle H, which, through a splined shaft, engages the 
top gear D and rotates it. The gears are then removed 
and visually inspected. 

Figs. 10 and 11 show an inspection gage for bevel 
pinions. At A is the pinion which slides on the stub B; 
it is held in place by the collar C. The tooth D is then 
brought down by turning the graduated thumb-screw £. 
The cut-away portions F, of C, permit inspection of the 
turning at the back of the pinion. 

Fig. 12 shows an ingpection fixture for testing the 
truth of the large gear rings A before cutting the teeth. 
[t consists of a belt-driven spindle with a true seat for 
A, which is held by the washer B and slip-washer C. 
An ordinary dial gage D, mounted on a surface gage £. 
is used for testing. 


os 
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How the Gyroscope Controls Ships’ 
Rolling 


By R. D. Gatewoop* 

The principle of the gyroscope, while simple and gen- 
erally understood, can be applied at times to produce 
some very puzzling results, and in order that the method 
of its application to ship’s rolling may be more clearly 
understood, it may perhaps be as well to review this 
principle in the simplest possible way. Suppose we have 
a vertical spindle and on it mount a wheel in what is 
called the natural or horizontal plane, the spindle being 
so arranged that it can be tilted in any direction. To 
consider the matter concretely, let us suppose that the 
wheel is spinning at a high rate of speed and that we 
so tilt the spindle that its top moves toward the north. 
What happens? As soon as the top of the spindle is 
given this angular motion, the spinning will develop a 
couple which tends to tilt the spindle either to the east- 
ward or westward, according to the direction in which 
the wheel is spinning. The movement of the gyroscope 
is thus seen to take place in the plane at right angles 
to that of the impressed force. This movement normal 
to the impressed force is called “precession.” 

In the consideration of any gyroscopic apparatus it is 
essential that we clearly understand that the movement 
of the gyroscope does not take place in the same direc- 
tion as the impressed force, but that this tendency to 
move is transferred 90 deg. in the direction of rotation 
before it is manifested as motion. 

Nothing but force caused by angular motion is re- 
sisted or causes precession, and this angular motion may 
be about an axis within the gvroscopic apparatus or re- 
mote from it, but it must be angular motion. If linear 
motion is impressed there will be no resulting reaction 
on the part of the gyroscope, no matter how great the 
force so impressed may be. Furthermore, if this preces- 
sion or movement normal to the impressed force be re- 
sisted and not allowed, the gyroscope will have no power 
of resisting any forces that may be impressed upon it, 
and this is the reason why flywheels and turbine wheels 
have no real gvroscopic effect, precession being suppressed 
by the bearings holding the shaft. 

Angular motion of the spindle in one plane thus pro- 
duces a couple in a plane at right angles, and a simple 
way to remember the direction of the couple is as fol- 


lows: Suppose we look at the spinning wheel along the 


*Naval constructor, U. S. N. 
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axis of the spindle and we move the nearest part of the 
spindle in any direction. There will, obviously, be one 
part of the rim of the wheel which, through its rotation, 
is moving in this same direction. Now the couple pro- 
duced is such that this part of the wheel rim will tend 
to rise upward toward the spindle. For example, if the 
wheel is revolving against the hands of a watch and we 
move the top of the spindle toward the north, the east- 
ward extremity of the wheel is the part of the wheel 
which is moving north the same as the spindle. It will 
try to rise. In other words, the couple will try to tilt 
the spindle toward the west. The amount of the cou- 
ple has been mathematically determined and is repre- 
sented by a simple formula, although the work of obtain- 
ing this formula is mathematically very complex. The 
formula is as follows: 

G = rad 

g 

where, 
revolving weight in pounds; 


v= 

















THE PRECESSION ENGINE 


g = acceleration of gravity ; 

r = radius of gyration of revolving weight in feet; 
a = angular velocity of rotation of gyroscope wheel ; 
b = angular velocity of tilt of spindle, and 

G = the gyroscopic couple in pounds feet. 


An examination of this formula will at once show to 
those of a mathematical turn of mind, that b must have 
a finite value, for if it is zero, the value of the couple 
becomes zero. In other words, it is just as necessary 
that the spindle move in an angular direction as it is 
for the gyroscope to rotate. 


APPLICATION OF THE GYROSCOPE 


The application to the rolling of a ship will now, per- 
haps, be easy to grasp. Suppose we install on a ship a 
vertical spindle and a wheel revolving with the hands of 
a watch (looking down upon it) in a horizontal plane. 
Let the ship now roll to port, or to the left, then the 
spindle will be carried with it. Now the after extremity 
of the wheel is moving to the left, and it will try to rise 
by tilting the spindle forward. If the spindle is fixed 
so that it cannot tilt forward, the result is merely a 
couple tending to change the trim of the ship (not the 
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rolling) ; but if the spindle is free to tilt forward, it 
promptly does so, The left-hand, or port, extremity of 
the wheel, which is moving forward, then tries to rise 
up and this introduces a couple which tends to roll the 
ship to starboard, or to the right, and to neutralize the 
original motion. 

The principle is thus seen to be quite simple. The 
difficulty, however, is in overcoming the many mechanical 
troubles that arise as soon as it is attempted to produce 
results in a practical way. Many years ago that able 
naval architect and investigator, Sir J. I. Thornycroft, 
evolved a scheme for preventing rolling by means of 
shifting a heavy weight, the controlling mechanism being 
by means of a gyroscope. “Later on, a German engineer, 
Dr. Schlick, developed what is called the “passive” type 
of gyroscope, which utilized the periodic motions of a 
ship after they had been developed by the actions of the 
sea for damping or reducing the rolling. 

Mr. Sperry attacked the problem from a totally dif- 
ferent and more aggressive point, and proposed to install 
an “active” type of gyroscope equipment which did not 
wait for the ship to roll before it began its work, but 
which prevented instantly, at its inception, any rolling 
movement of the vessel. There is a very important point 
to be observed here. Each tendency to roll is quelled 
on the instant, and, simultaneously with its development, 
is completely neutralized before it has time to move the 
ship. There is thus practically no angular motion. 

If the reader will remember that without angular mo- 
tion a couple exerted by a gyrescope becomes zero, then 
he will readily understand that it requires practically 
zero work to resist the couple. In other words, when 
a ship is held practically free from rolling, it requires 
very little power to maintain it in this condition, and 
this has been found to be actually the case in practice, 
and has been thoroughly demonstrated. At first sight, 
this may seem revolutionary, but it is nevertheless true, 
and it is this feature of the development that should 
work a revolution in our methods of stabilizing ships. 
It is this fact, taken together with the incessant opera- 
tion of the gyroscope, that accounts for the smallness of 
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the plant required to prevent the rolling even of vessels 
of great displacement. 

The active type of gyroscope has been shown by Lieut. 
Gillmor. The engraving shows the engine by means of 
which the precession is controlled. There has recentl\ 
been obtained data from which it is found that the 
maximum rim stress in the spinning wheel is only about 
6250 lb. per sq.in., a figure well within the strength of 
the material used, and we can calculate quite accuratel\ 
the weight and space occupied by a proposed gyroscope 
plant for the prevention of rolling of any type of vessel, 
predicting with considerable certainty what the result wil! 
be and the amount of power required. 
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Water Displacement Air Meter 


The ordinary type of meter which consists of some 
form of motor arranged to register the volume of gas 
passing through it, on a dial, by means of a train of 
gears, was found to be unreliable for accurate work 
where large volumes and high pressures were used and 
close readings were wanted. For the purpose of accu- 
rately gaging such flow the Ingersoll-Rand Co. designed 
and put in use the meter shown in the accompanying il- 
lustrations. 

Fig. 1 is a section through the meter. Figs. 2, 3 and 4 
are diagrams of the meter, showing different arrange- 
ments of the valves. The meter consists of two tanks 
A and B, Fig. 1, of the same size mounted side by side 
on a base. Thé upper portions of these tanks are con- 
nected to the source of supply by the pipe M, the opening 
into the tank A being controlled by the valve H, and 
into the tank B by the valve G. This is the inlet line. 
The outlet line is also connected to the top of the tanks 
by the pipe ., the opening into the tank A being con- 
trolled by the valve A, and to the tank B by the valve /. 

The tanks are connected with each other at the bottom 
through the openings C and F by the pipe D. In this 
pipe line D is a valve / arranged to close communication 
between the tanks. This valve is of the quick-opening 
type and should be of the kind known as a gate valve, 
so that it will offer very little resistance to the flow when 
open. The tank A is provided with a gage glass V con- 
nected to the upper portion of the tank at U, and the 
lower portion at W. The tank B is provided with a 


similar gage-glass S connected with the upper portion of 


The tank A 


the tank at PR and the lower portion at 7. 
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is provided with a pressure-gage Q, and tank B with a 
similar gage P. 

The inlet line is provided with a pressure-reducing 
valve L. While this is not essential to the meter, it is a 
great convenience, as it prevents fluctuations in the pres- 
sure on the inlet line from affecting the reading of the 
meter, and, further, it allows the meter to be used on 
pressures lower than that of the source of supply. 

The reducing-valve Z is set for the desired pressure. 
The machine whose capacity is to be measured is con- 
nected to the outlet line. The valves are now set as 
shown in Fig. 2, the top portion of each tank being open 
to both the inlet and the outlet line. The valve F in 
the line D being closed, the water is held stationary in 
each tank. With the valves in this position, air from 
the inlet line will pass through the tanks directly to the 
outlet line and through the machine connected thereto. 
In this state the meter acts as a receiver for the storage 
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Fic. 5. Air Meter SHow1nG PIPING 
of air and has no effect on the air passing through it. 

To measure the volume of air passing through the 
machine, the throttle valve on the machine is first closed. 
As soon as the pressure in the tanks becomes equal, as 
indicated by the gages P and Q, the valves are changed 
to the position shown in Fig. 3. The tank B is now in 
communication, with the inlet line but cut off from the 
outlet line. The tank A is opened to communication 
with the outlet line but closed to the inlet line. The 
level of the water in the gage-glass S is noted, and the 
valve £ is opened. The valves are now in the position 
shown in Fig. 1, and the meter is ready to measure the 
volume of air passing through the machine. 

When the throttle on the machine is opened, the air in 


the tank A passes through the outlet line to the ma- 


, 
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chine. This causes a slight reduction in pressure in the 
tank A. The air in the tank B now causes the water to 
flow from the tank B to the tank A again, equalizing the 
pressure in both tanks, the pressure in the tank B being 
maintained by the air from the inlet line VN. This flow 
of water causes a drop in the level of the water in the 
gage-glass S. At the end of the interval during which it 
is desired to measure the volume of air used, the valve F 
is quickly closed. This prevents further flow of water. 
The drop of level in the gage-glass S is now measured, 
and from this the volume of air used is calculated, the 
volume of the tanks A and B having been previously 
determined. 

When the level of the water rises to the top of the tank 
A, the valves in the inlet and outlet lines are thrown to 
the position shown in Fig. 4. The meter is now ready 
for further measurements after the pressure in the tanks 
has been equalized and the valve £ opened as described. 
The conditions are now reversed and the water will flow 
from the tank A to the tank B, readings being taken on 
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gage-glass V. In actual practice the valves on the meter 
can be manipulated with such rapidity that it is not 
necessary to stop the working of the machine to be tested, 
and any number of readings can be taken while the ma- 
chine is in constant operation. 

When using the meter, readings are taken by using a 
graduated board A, Fig. 5, which is placed behind the 
water-gage glasses, one graduation being used for each 
pressure. At the beginning of the test a rubber band is 
placed on each water-gage glass showing the height of 
the water, and at the conclusion of the test the drop 
may be easily measured on the graduated stick, thus 
giving the amount of air used. Fig. 6 shows in diagram- 
matical form the air meter with its connection as shown 
in Fig. 5. 
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Interesting Milling and Grinding Operations 


By Frep H. CoLvin 


SYNOPSIS—The necessity for production in large 
quantities develops new uses of regular machines as well 
as new methods and machines. The present article shows 
a number of special milling and grinding operations 
which are unusual but which seem capable of application 
in other work. The milling of gear blanks; the grinding 
of the brake castings; the+ertensive use of continuous 
milling and grinding, and the use of rotary files, are all 
of interest. 
3 

The interesting machining operations in the Ford 
plant are not confined to any one class of machine, as 
will be seen from Fig. 1. Here a large-sized Brown & 
Sharpe vertical miller is facing one side of 24 gear 


finished from the rough by grinding. Two of the un- 
finished brakes are shown in front of the water guard, 
one of them being held on the wheeled dressing stand 
at the right. 

The next operation is drilling the hole A, this being 
followed by the milling fixture, Fig. 3, attached to the 
Kempsmith machine shown. This is a double-ended fix- 
ture, two brake bands being held in position at each 
end, so that practically continuous milling is secured. 
The brake bands are located by the hole and supported 
at four points on the outer edge, as can be seen, by the 
screws B on the different fixtures. 

The bands are clamped back against the angle plate 


by the holding form C. This is slotted so as to be easily 





Fie. 1. Minuine Gear BLANKS 


blanks, a rather unusual operation for a miller. These 
are held in the simple but interesting fixture shown on 
the table, 13 stop pins, as shown at A, being in the 
center of the fixture, and 12 clamps of the short-strap 
variety, B, on each outer edge. This makes it easy to 
simply drop the gear blanks into place, so that they 
come between two of the stop pins A, and the strap on 
the outer edge forms a third bearing holding them very 
firmly by three points. One passage of the table under 
the large face milling cutter finishes 24 gear blanks on 
one side and prepares them for the operations of boring, 
turning and facing the other side which follow. 

The method of machining the internal expanding 
brake is shown in Fig. 2. These brakes are of cast iron, 
as usual, and are simply clamped on the work chuck 
as at A by the multipointed holder B, the outside being 


Fie. 2. 


GRINDING BRAKES “FROM THE RovGH 


slipped down over the holding bolt and is also provided 
with a swinging plate or washer D. The object of this 
is to allow plenty of leeway in slipping the main plate 
over the bolt, and then take up practically all of this 
with the swinging latch so that a slight movement of 
the clamping handle F pulls the brake band back solidly 
against the fixture. 

It will be noted that the milling fixture holds the ring 
at the right so that the cut comes at the top, while in 
those at the left the cut is at the bottom. This allows 
the pressure or thrust of the milling cutter to be taken 
against the pair of supporting screws B in both cases, 
which would not be the case if the fixture at the left 
was in the same position as those on the right. 

Another interesting application of continuous milling 
is shown in Fig. 4, where a Gould & Eberhardt machine 
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is being used for facing off the bottom of the plates which 
go at the end of the engine base. The opening A fits 
over the crankshaft, while the camshaft projects through 
the opening B and carries the timer, C being the breather 
pipe or opening into the crank case through which oil is 
poured, 

t will be noted that these pieces are located against 
the small V-block and clamped in place by the short 
strap shown. These plates are mounted on the seven- 
sided fixture, and by placing half of them upside down 
it is possible to mill the surfaces on two lots, or 14 of 
these at one revolution of the table. The milling cut- 
ter D is provided especially for this purpose, the spindle 
being supported at the lower end, and having the chute 
E so that the chips cannot get down into the bed of the 
machine but are diverted to a pan on the floor. 


MILLING THE Piston PIN 


Still another continuous milling operation is shown in 
Fig. 5. This is cutting the groove in the piston pin 
for the bolts in the end of the connecting rod and also 
a slot across the end of the pin by which it can be turned 
with a heavy screwdriver in case of necessity. These pis- 
ton pins are made from special drawn seamless tubing 
so that the only machining operation is cutting off, 
rounding the ends and then milling them as shown in 
this illustration. Here the groove to accommodate the 
bolt in the end of the connecting rod is being milled 
by the cutter A, while the slot in the end of the piston 
pin is being handled by the cutter B. 

As will be seen, these piston pins are held in pairs 
under the straps shown at C, each bolt being provided 
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Fig, 3. DousLe Minutne Fixture ror BRAKES 


with a spring so as to instantly release as soon as the 
nut is turned back. Lubricant is carried to both milling 
cutters by the piping shown, and in this way the mill- 
ing process goes on continuously during the working day. 
The tote pan D and also the metal barrels EF show how 
parts of this kind are handled in quantities on their way 
through the shops. All that remains to be done is to 
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carbonize the pins in a convenient carbonizing furnace 
and then finish on the grinder to the proper diameter. 

Fig. 6 shows two Barber-Colman hobbing machines at 
work on transmission gears. This also shows an arrange- 
ment which is followed in many cases, of placing two 
machines with the heads in opposite directions so that 
the operator can stand between the machines and easily 
handle them both. This avoids the necessity of going 
around one machine to get to the other, and seems to 





Fie. 5. Douste Minune Piston Pins ConTINUOUSLY 
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Fie. 4. Douste ContTinvovus MILLING FIXTURE 


have many other advantages. The hobs are Barber-Col- 
man hobs and run at speeds of 130 to 177 ft. per min. 
with a feed of 0.975 in. per revolution of the gear; these 
are eight pitch having 42 teeth. 


Continuous MILLING AND GRINDING 


The heads of the valve lifters are finished by milling 
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on the continuous millers shown in Fig. 7. These are 
of the Gould & Eberhardt type. The valve lifters have 
a round stem and a flat head, as can be seen by close 
examination of either the fixtures or the finished pieces 
in the tote box on the floor. These are held in pairs, 
as was the case with the piston pins, and as is followed 
in many similar cases. It will also be noted that directly 
behind these machines is one of the several grinding 
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rooms which are conveniently located to handle milling 
cutters and all similar tools. 

Following the continuous milling of the heads of the 
valve lifters comes the extremely interesting application 
of a Blanchard vertical spindle grinder, as shown in Fig 
8. While the valve lifters are held in the same way as 
for milling, the holding fixture is a ring which has no 
connection with the grinding table except as it is held 


Fie. 8. Grrnpine 104 Vatve Lirrers at Once 
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in place by the magnetic chuck. It will also be noticed 
that, while the valve lifters are held in pairs, they are 
also held both inside and outside of the ring, giving two 
rows to be ground at the same time. Furthermore, by 
examining the straps on the inside of the holding rings, 
we see that the pair on the inside as well as the outside 
is held in position by a single bolt, with the nut on the 
outside so as to be conveniently accessible. 

These holding rings are made in duplicate so that one 
ring can be loaded by a helper on a bench which stands 
conveniently near the grinder. This avoids practically 
working time of the machine itself, after a 
as soon as the work has been 


all loss of 
ring is once loaded; for 
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Fie. 9. THe SEMIAUTOMATIC PIN-DRILLING MACHINE 
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completed, the table is run forward in the position 
shown. the chucks demagnetized, the ring, with its 104 
removed, and the freshly loaded ring put 
into place. This shows a strict application of the law 
which is being better understood every day, that it is 
only the cutting time of a machine which goes to make 
up production. 

The final operation on these valve lifters, with the 
exception of the final carbonizing, is the drilling of the 
crossholes'tis shown in Fig. 9. This is a machine built 
by the-Grant Automatic Machine Co. for this and simi- 
lar work. It has five horizontal drilling spindles, each 
being automatically fed and withdrawn, so that the 
operators simply load and unload the clamps or holding 
fixtures A by means of the handles B. As shown, the 
two end clamps are released by moving the handles out, 


valve lifters, 
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compressing the springs between the ends of the clamp- 
ing levers, and releasing the work. Those in the center 
have been moved forward so that the spring can clamp 
the work sufficiently for drilling. Oil is pumped up from 
the back into the reservoir at the top and is led out by 
an independent pipe for each spindle. 
Rorary FILes 

A somewhat unusual method of removing surplus bab- 
bitt and similar material is shown in Fig. 10. There 
are a number of these stands in the departments where 
connecting rods, connecting-rod caps, and also bearing 
caps for the crankshafting itself, are babbitted and fin- 
Soft metal of this kind naturally clogs any 
abrasive wheel, whether it is a solid wheel or one built 
up with cloth disks, or in any other way. An examina- 
tion of these disks will show that there are five rows of 
cutting teeth, each making an angle with the other, and 
which may properly be likened te a rotary file. These 
are used exclusively for taking off surplus babbitt and 
seem to do the work nicely without clogging up. The 
piece to be trimmed up is simply held against these disks 
by hand exactly as with the usual abrasive disk. 


ished. 


% 
Planing a Large Job on Two Small 
Planers 
By R. G. Dewey 


Having a large casting, measuring near 14 ft. long, 
4 ft. by 3% ft. high, to square off on the ends and not 
possessing a planer sufficiently large to hold its length, 
the following operation was worked out. 

The table on a smaller planer, situated about 6 ft. to 


one side of the planer to do the work, as shown in the 
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PLANING LarGe JoB oN Two SMALL PLANERS 
illustration, was lifted, the rack removed and the table 
replaced, leaving it free to move without any interfer- 
ence with the gearing of the planer. 

The large top was then hoisted across: the two planer 
beds and firmly secured tothe large planer. The bed 
of the smaller planer served to hold up the weight and 
acted in perfect time with the stroke of the larger planer. 
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LETTERS FROM PRACTICAL MEN 





Gaging Universal-Joint Sockets 

The engraving shows a simple gaging proposition. The 
piece A to be gaged is shown in dotted outline. It will 
be clearly seen that each of the three diameters A,, A,, As, 
and the shoulders must be true with each other. . If any 
one of these is inaccurate whtn assembled in its cage, a 
binding action will instantly take place. The ring gage 
B is made with one side squared off, the rest of the gage 
following a knurled diameter. This side face is ground 
to be perfectly square and the correct distance that the 
shoulder should be from the center hole. The gage is also 
hardened and ground on the side faces G. The ring gage 
C is also made with one side squared off, and its dimen- 
sions must be equal to the distance from the center pivot 
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GAGING UNIVERSAL-JOINT SOCKETS 


A, A,, and the bottom shoulder. This gage is also ground 
on the faces marked G. To operate the gages it is neces- 
sary to slip the bottom one B onto its bottom diameter 
A,, as illustrated. The gage ( is then put on the pivot 
A, or A,. These two gages will show immediately if 
the shoulder is the correct distance from the center, and if 
the bottom pivot A, is turned absolutely true. 

The next part of the operation is to revolve the gage C 
on its pivot until the flat side is at the bottom, as shown 
by the direction of the arrow. This indicates if the bot- 
tom shoulder is the correct distance from the small pivots 
A, A,. The operation is afterward repeated on the op- 
posite side. The chain lines show how each piece can be 
incorrect (this is exaggerated). It is only necessary to 
have two gages, but the engraving depicts three in one, 
showing how the gage is operated on the opposite end. 

C. F. GroreGe. 

Dayton, Ohio. 
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A Plea for the Old Foreman 


In many of our British firms as elsewhere, the fore- 
man who has grown old in the service is awarded a pen- 
sion or retiring allowance. This method of rewarding 
faithful service should be a valuable asset vo any firm, 


and also the means of making the old foreman’s declining 
days free from worry, many old foremen having no con- 
nection with a trade union with pension benefits. 

From experience I know this parting of the ways is 
very often not exactly as it should be. Sometimes when 
the suggestion is made that he “should take things easy,” 
the old foreman considers himself grossly insulted, and 
takes his pension and himself off, never to darken their 
doors again. One old fellow of this description whom I 
knew well, cherished until the day of his death, the great 
desire to see his old firm go to the wall, and would gladly 
have given up his pension (an excellent one) to have seen 
this end obtained. However, he died a disappointed 
man. 

Some firms have themselves to blame for a similar 
state of affairs, for though they willingly give a substan- 
tial allowance, they do it in such a way that the old pen- 
sioner is given to understand that he is wiped off the 
slate entirely. Probably this may be accounted for some- 
what by the desire that the new foreman should start 
with a clean sheet, free from old traditions, 

A few years ago a firm I knew well decided to pension 
off the foundry foreman. A liberal sum was offered, and 
although the old foreman would have preferred to trot 
around in the hope of being of some use at odd times, a 
state of affairs which I afterward learned would have 
been very acceptable to the new foreman, the firm thought 
otherwise and plainly hinted its wishes to the pensioner, 
who, of course, complied. 

Some three months later, in attempting a forty-ton 
cast, something went wrong, and as a result the casting 
was lost, some half dozen men were severely burnt and 
the greater part of the foundry ended in smoke. The dam- 
age represented more than five years of the old foreman’s 
full wages. Of course, this might have happened even 
if the old foreman had been there, but the fact re- 
mains that it never had, although similar casts were very 
common. As he shortly after relinquished his pension 
to become a sort of consulting foreman for a rival firm. 
a position he held until his death, the probability that 
this accident might have been avoided, had he been there, 
is certainly in his favor. 

Cases of this sort may also be brought about by the 
new foremen themselves, but unless one is obtained that 
“knows it all,” the coming into contact with one whe 
has successfully accomplished for many years what he is 
trying to do should not be without benefit. 

Probably most of us will become old and none of us 
wishes to be considered useless, a term very often applied 
through want of thought. The firm which considers a 
foreman’s past service of sufficient value to merit a pen- 
sion should not find it a difficult matter (except in cases 
of extreme feebleness) to gain some return for the outlay 
and at the same time give pleasure to an old servant. In 
most cases it would be wise to retain the old foreman’s 
name on the books as an employee or member of the 
staff, and to pay him the salary of a consulting foreman, 
instead of a pension. Or, perhaps better still, leave the 
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old foreman to be dealt with by the old members of the 
firm, “That their days may be long in the land of the liv- 
ing.” A little tact will go a long way to make the pass- 
ing of the old foreman a pleasant one. 

F, P. Terry. 


Belfast, Ireland. 


Turret-Lathe Attachment for Coarse- 
Pitch Internal Threads 


The engravings show an attachment to be used on a 
Jones & Lamson flat turret lathe for cutting coarse-pitch 
internal threads. These engravings need little explana- 
tion. Fig. 1 shows a sectional view where A is on the 
work, 11 in. long, threaded internally, 314 in. diameter, 
1 in. pite’, square thread. The holder B for the work is 
split and clamps on the outside of the nut to be cut. At 
C is shown the adjusting screw, which feeds the tool in 
the work. 

















Fie. 1. Turret-LATHE ATTACHMENTS FOR COARSE- 
PircH INTERNAL THREADS 
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IN PLACE 


ATTACHMENT 


Fig. 2. 


There are two tools D, one for roughing and one for 
finishing. The leadscrew # runs in the split nut F, 
which is the same pitch as the thread to be cut in the 
nut. The nut # is made in two parts to take up any 
wear which may occur. The holder for the split nut is 
shown at G. The enlarged end // of the cutter bar is 
held in the automatic chuck. As the holes in the holders 
on opposite sides of the turret are in line with each other, 
it is an easy matter to use the attachment on many sim- 
Fig. 2 shows the attachment in place. 

Joun R. DunHaM. 


ilar jobs. 


New Brunswick, N. J. 
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Boring Bar for Motor Frames 


The boring fixture shown is a recently developed idea 
of the apprentice department of the General Electric Co., 
for drilling motor frames. It has proved a great time 
saver, aside from being very accurate. The tool is bound 
to be self-centering, since the pilot C of the boring bar fits 
closely in the hole D, which is concentric with the ball- 
bearing fit S, also with the part F to be turned. The 
ball-bearing fit is supported by the bushing as shown. The 
plate F’, fitting tightly in the rabbet G, and having the 
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appearance of a cover, is also a guide to keep the boring 
bar central. The work is set up as follows: 

The motor frame is set up as shown with the clamp H, 
holding it from revolving. The boring bar is lowered, 
the pilot C fitting in the hole D, until the plate F will 
rest on the shoulder G. The plate F is held in the rabbet 
by means of the clamp J. The bar A is now lowered until 
the cutting tools are about to engage, when the automatic 
feed of the drilling machine is thrown in and the job 
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Borine Bar ror Motor Frames 


finished without further attention. The ring K is simply 
a gage for setting the cutting tools. The inner surface 
L is a close fit with the body of the tool holder A, which 
keeps it concentric. The cutting tools are fitted to the 
larger inner circle. 

The tool holder A is held in position by means of the 
setscrew, as shown. The tapered pins which fit the tapered 
holes M are drawn tight by the nuts and keep the cut- 
ters rigid, since each tapered pin touches a side of a cut- 
ter. This affords an easy means of adjustment. 

J. P. FARNSWorRTH. 

West Lynn, Mass. 
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A Taper-Reamer Kink 


I have been using a little kink in making taper reamers 
that may be of use to some other tool maker. 

Our reamers are used for reaming driller spindles and 
must make a standard diameter at the bottom of the hole. 
This makes it necessary to grind some off the small end 
of the reamer at every sharpening, which soon destroys 
the center and makes further sharpening impossible. Af- 
ter the reamers are milled I drill and ream a 4-in. hole 
in the small end, and after hardening drive a soft-steel 
plug in to carry the center. 

This can be recentered as often as necessary, and so 
adds considerably to the life of the reamer. 

Howarp Bogart. 

Cincinnati, Ohio. 
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Weight of Cast-Iron Gears 


The table gives the approximate weights in pounds 
of cast-iron castings in the rough, for spur gears designed 
with a rim having six spokes and bead, in proportion to 
the standard pitches shown in the engraving. This table 
may also be used for approximating the weights of cast- 
ings for pulleys or flywheels of a similar section. Inter- 
mediate sizes may be figured in proportion to the figures 
given. 

For steel castings, multiply by 1.111; for bronze, multi- 
ply by 1.154; for the weight of the finished gear sub- 
tract 30 per cent. ; 

D, A. CARPENTER. 


Norfolk Downs, Mass. 


Face for 2 P Face for 3 P 
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6 

s 

10 

12 34 5O 67 84 102 122 144 169 
i3 36 53 70 87 106 127 149 174 
14 38 56 72 90 110 132 154 179 
15 39 57 74 92 113 134 156 180 
16 40 76 94 115 137 158 181 
17 42 62 82 97 120 143 167 192 
18 44 66 88 100 124 149 175 

19 47 70 94 112 137 163 190 218 
20 203 243 288 333 383 49 74 99 124 150 177 205 234 
21 8 291 339 386 52 79 105 132 159 188 217 248 
22 213 253 293 345 388 55 83 111 139 168 198 229 261 
23 218 260 301 351 395 60 89 118 147 177 207 240 273 
24 267 311 356 402 64 94 124 154 185 217 250 284 
25 228 273 317 363 409 67 98 129 160 192 225 259 294 
26 233 278 323 369 416 69 101 133 165 198 267 303 
27 241 288 337 387 441 72 105 139 172 202 242 279 311 
28 248 298 350 405 465 74 109 144 179 215 252 290 329 
29 256 309 363 421 483 77 114 150 188 227 267 308 350 
30 263 319 376 436 501 80 118 156 197 239 282 326 371 
31 278 336 396 458 526 83 122 161 202 243 285 329 374 
32 203 353 415 480 550 86 126 166 247 289 332 376 
33 308 361 424 487 557 90 133 172 212 253 295 338 382 
34 323 378 433 493 563 94 137 177 217 258 300 343 387 
35 338 401 463 531 603 97 141 183 226 264 349 396 
36 353 423 493 568 643 99 144 189 234 280 317 355 404 
37 368 438 578 658 102 148 195 241 289 332 377 427 
38 383 453 523 598 673 104 152 200 248 207 347 398 450 
39 398 468 543 621 701 107 157 206 256 360 406 459 
40 413 488 563 643 728 110 161 210 263 315 368 423 468 
41 433 511 588 671 758 114 166 218 270 323 377 432 483 
42 453 533 613 698 788 117 170 223 276 330 441 498 
43 473 556 638 728 818 121 175 230 284 340 396 454 512 
44 493 578 663 758 848 124 180 236 292 349 407 466 526 
45 518 606 693 788 881 128 185 243 300 359 418 479 540 
46 543 633 723 818 913 131 190 249 308 368 429 491 554 
47 568 658 748 843 938 135 196 261 315 377 440 504 569 
48 593 683 773 868 963 144 206 268 330 395 460 535 615 

Face for 6 P Face for 8 P 

P. dia. 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 


8 16 21 26 31 38 46 55 
10 20 25 32 39 47 55 64 5 ! 
12 23 32 41 50 6 71 83 96 19 26 33 40 48 57 67 78 
13 25 35 44 54 & 76 88 4 28 
14 27 37 47 #S7 68 80 93 107 23 30 
15 29 40 51 62 75 87 99 114 25 33 
16 30 42 54 66 79 93 105 121 27 35 43 51 60 70 81 92 
69 7 38 . 
40 


y 83 
18 33 46 59 72 86 .01 117 134 30 


25 45 64 82 101 120 141 162 185 43 58 72 87 102 119 136 155 
26 47 66 85 104 124 145 167 190 45 60 75 90 106 123 141 160 
2 49 69 88 108 128 150 172 196 47 63 78 94 110 128 146 166 
2 51 71 91 111 132 154 177 201 49 65 81 97 114 132 151 171 
29 53 75 96 117 139 162 186 211 51 68 84 101 118 137 156 177 
30 56 78 100 122 145 169 194 220 53 70 87 104 122 141 161 182 
31 59 82 104 127 150 175 200 227 55 72 90 107 126 145 166 187 


26: 
48 125 161 197 233 270 308 347 387 87 115 140 167 202 
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Machining Half Bearings 


Illustrated in Fig. 1 is the complete half of bearing 
ready for assembling. These bearings are cast in halves. 
Fig. 2 shows the first operation, which is to machine 
the joint faces Y, Fig. 1. The cast-iron baseplate in 
Fig. 2 has a number of V’s. The bearings are held in 
these V’s by means of the clamps and nuts A. They 
are afterward turned on the steel half mandrel A, Fig. 3, 
which is centered and turned to form the other 
half of a bearing, and has a flat milled upon one end for a 
drive. It is afterward hardened and ground on the 
places marked (7. 

The ring strap (, Fig. 3, is turned to the diameter of 
the rough flange of the bearing plus 4 in. and drilled 


Face For 4 P Face for 5 P 
se @¢ £38 Ps 4 ee oS eS ae ee 


19 27 35 43 52 61 71 82 


27 41 #55 69 84 100 107 125 25 36 47 58 70 838 97 112 
30 45 60 75 91 108 121 139 27 39 51 63 76 90 105 121 
32 48 64 80 97 115 134 154 29 42 55 68 82 97 113 130 
34 51 68 85 103 122 142 163 31 45 58 72 86 101 118 136 
36 54 72 90 109 129 150 172 33 47 61 75 90 106 123 141 
38 57 76 95 115 136 158 181 36 51 66 81 97 114 132 151 
40 60 80 100 121 142 165 189 38 54 70 86 1083 121 140 160 
44 66 87 109 131 154 179 204 41 58 75 92 110 129 149 170 
48 71 94 117 141 166 192 219 43 61 79 97 116 136 157 179 
51 75 99 123 148 174 201 229. =~C- 47 67 82 102 123 145 178 192 
54 79 104 129 155 182 210 239 50 72 84 106 129 153 178 204 
56 83 109 136 163 192 221 252 53 75 92 114 137 161 186 212 
58 86 114 142 171 201 232 264 56 78 100 122 145 169 193 219 
61 90 119 148 178 209 240 278 58 81 104 127 151 176 202 229 
64 94 124 154 185 216 248 281 60 84 108 132 157 183 210 238 
68 99 130 162 194 226 260 294 63 87 112 136 162 188 216 244 
71 103 135 169 202 236 271 307 65 90 115 140 166 193 221 250 
75 107 142 176 211 246 281 320 68 99 136 162 194 228 263 208 
78 113 1 183 219 256 204 333 70 108 146 184 ; 263 304 346 
81 117 153 189 226 272 303 343 73 112 151 190 230 271 313 356 
84 121 158 195 233 372 412 453 75 115 155 195 236 278 321 365 
88 126 165 243 383 425 467 78 120 161 203 245 289 333 378 
91 131 171 211 252 204 337 381 81 124 167 210 254 299 345 391 
95 136 177 218 260 303 347 392 84 128 172 216 261 307 349 397 
98 140 182 224 267 311 356 402 87 132 177 222 268 315 353 402 
102 145 188 231 275 320 366 412 90 137 183 230 277 326 370 421 
106 150 194 238 283 329 376 424 93 141 189 237 286 336 387 439 
110 156 201 247 293 341 384 439 96 144 192 241 201 342 304 447 
114 161 208 255 303 352 402 453 99 147 194 244 295 347 400 454 
118 166 214 262 311 361 417 469 102 153 203 254 307 360 415 470 
122 171 220 269 319 370 432 485 105 158 211 264 318 373 429 486 
126 176 226 276 327 380 438 492 109 163 217 271 326 382 439 497 
129 180 231 282 336 389 443 498 112 167 222 277 333 390 448 507 
133 185 238 289 345 399 455 511 116 173 229 286 343 402 461 522 
136 190 244 2908 353 409 466 524 120 178 236 294 353 413 474 536 
140 196 252 308 364 418 480 540 124 183 242 301 361 422 489 553 
144 202 260 317 375 434 494 555 128 188 248 308 369 431 504 4569 
Face for 10 P 
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7 10 13 16 19 22 26 30 
9 13 16 19 22 25 20 33 
11 16 21 2 32 39 #47 5&6 
14 20 26 32 39 47 56 66 
15 21 27 33 40 48 57 67 
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and tapped to take the screws D and the setscrews E. 
The piece is then screwed with the ring strap in a cen- 
tral position on the mandrel A. The bearing to be 
operated on is slipped into the half mandrel. This is 
then held securely in place by the setscrews E. The 
flanges are next turned to the gages H and J. 


FINIsH-TURNING THE BARREL 


In Fig. 4 is shown the method of finish-turning the 
barrel. This is done on a steel mandrel A on which a 
flange is formed. It will be noticed that this flange has 
a taper portion similar to that on the other flange B. 
A pair of bearings is then put in position as shown by 
the dotted lines. The flange B is next put on the man- 
drel A, and by turning the nut C the bearings are held 
tightly together. After this operation the bearings are 
numbered in pairs and then put into the chuck shown in 
Fig. 5 for the final turning and boring operations. 

The chuck consists of the main body A. This is bored 
and threaded to fit the nose of the machine on which 
the operation is to be performed. The collets B are 
turned to suit the barrel of the bearings and split into 
three parts as shown. These are put on two half bear- 


ings and held securely by turning the outer portion of 
The bearings are then bored to the desired 


the chuck C. 
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size. The taper plug D, which is turned to suit the bore 
of the bearings, is afterward knocked into place. This 
makes the bearings and chuck one solid piece and there 
is no risk of distortion. The radius is turned at one end 
to the gage F and finally faced up at the front of the 
flange. The bearings are then taken from the chuck and 
the opposite end turned and finished. 

The completing operation is done by drilling the re- 
cesses for the bolts and the oil hole. This is done 
in the jig shown in Fig. 6, which consists of a cast-iron 
base A machined at F. The body B carries the drill 
bushings C and is bored to suit the outside of the barrel 
of the bearings. It is also machined at two sides to 
locate the bearings between the flanges. A bearing is 
put on the base A with the body B on top, which is then 
locked by the cam lever D fixed at the side of the jig. 
A drill is the best tool for drilling the side recesses. 

C. F. Grorce. 

Cleveland, Ohio. 
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The production of all kinds of pig iron during the census 
year 1909, according to statistics compiled by the Census Bu- 
reau, amounted to 25,651,798 tons, as compared with 16,623,625 
tons in 1904 and 14,447,791 tons in 1899, an increase of 54.3 
per cent. for the period 1904-1909 and of 15.1 per cent. for 
the period 1899-1904. For the decade the increase was 11,- 
204,007 tons, or 77.5 per cent. 
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FIG. G 


MACHINING OPERATIONS FOR HALF BRARINGS 
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DISCUSSION OF PREVIOUS QUESTION 





Jig for Pin Holes 


In Vol. 38, page 365 you show a universal jig for pin holes, 
and on page 34 of the present volume you show another jig 
for the same purpose, which according to my judgment is 
not a good design. At the critical point of a jig, where the 
pin hole is to be drilled, I bore the hole B for chips. This 
arrangement allows a space anywhere from % in. up. For 
best results there should be no opening between the point 
of the drill and the work, as a drill always forces its chips 
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to the top of bushing. The head of the bolt is flush with the 
jig, which makes it necessary to use a rod in driving the 
drilled bolt from the jig. To keep the bolt from turning 
there should be a quick-acting clamp. These objections may 
be overcome by observing the following design: 

The block A is made from machinery steel; B is an ec- 
centric clamping pin also made from soft steel, case-hard- 
ened. The handle C is for B, and D is a stop. A smull hole 
is drilled in this to accommodate a pin with which to drive 
the bolt from the jig should it stick. A bushing is shown 
at E. This arrangement gives the operator an opportunity 
to remove the bolt by taking hold of the protruding end. A 
slight pull removes it. The bore in the block for the bolt is 
made an easy fit, the slots shown being to accommodate 
burrs. 

JOHN H. SERFASS 


Elmira, N. Y. 


Referring to the article of E. Schwartz, on the universal 
jig for pin holes, page 76, Vol. 39, it will be seen that when 
the piece to be drilled is small there is considerable space 
between the end of the bushing and the top of the pin to be 
drilled, which causes no end of trouble as the drill will not 
center properly and very often will run down the side of the 
job and break. The operator will also have considerable 
trouble in keeping the job from turning. The pieces B will 
not keep the job from turning, since they are placed beyond 
the V-block, and if forced against the pin will cause it to rise 
at the opposite end. 

To remedy the faults I would suggest that the pieccs B 
be left off and in place of the straight bushing C, a bushing 
be screwed in the fixture, which bushing should be long 
enough to reach the smallest piece and thus not only protect 
the drill, but act as a clamp and hold the piece rigid while 
drilling. 

While the jig is universal for different sizes pf pins and 
bolts, nothing is mentioned in regard to the different sizes 
of drills used, and the only method I know of at present is to 
have a bushing for each size drill to be used. 

GEORGE L. EWART. 
Perth Amboy, N. J. 





Clamp Bushings 


The suggestion of I. H. Benny, Vol. 38, page 915, of having 
a double binding block is undoubtedly good, but there is a 
tendency to bite and stick on the shaft. 
If a good radius is filed on the sharp 
corners A this trouble will be elim- 
inated to a certain extent, but if one 
medium or two small spiral springs 
are placed in holes drilled for them 
in between the faces of the two clamp 
bushings, a good, quick-acting job will 
result, as the pressure of the loaded 
springs will cause the clamp blocks 
to ease off the shaft as soon as the 
clamp bolt is slackened off. 

STamunacomst H. PERRY. 

CLAMP BUSHING 





Nottingham, England. 


The Camera and Draftsman 


Your very interesting article showing the application of 
the camera to replace the draftsman appears much in the 
nature of a satire. The pattern maker has become the de- 
signer, Or possibly the molder. Nevertheless, it represents 
the case as it often is in many shops. I hardly see that there 
can be much saving in time, as the dimensions and notes 
must be added. However, the point at which I wish to arrive 
is this: There seems to be a much wider field of use for 
the camera than is the present practice. I have a small hand 
camera myself to which I have added an extra lens and can 
now get very good photographs, records of charts, tables, or 
drawings, for my own private use. These have been taken 
from periodicals and borrowed books, and they are all re- 
produced to a standard size. 

I have among my associates a young man who has spent 
much time copying and tracing charts, but he has probably 
introduced a number of errors in so doing. Now, all I have 
to do is to fix up the camera and get a private copy of all 
the data it has taken him months of evenings to copy. This 
is done in a very few minutes, and there can be no errors. 

Another use to which I should like to see the camera ap- 
plied, but which as yet I have had no opportunity to carry 
out, is as an assistant in making sketches and taking di- 
mensions of machines to which alterations have to be made. 
A flashlight photograph would reveal for example that pro- 
jecting boss, or forgotten rib, that made the new attachment 
impossible to apply after all the work had been expended 
on it. 

R. BISHOP. 

Akron, Ohio. 
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Catalogs as Textbooks 


Most of the larger firms send out very elaborate lists, 
but if many of these are analyzed, it will be found how 
sadly lacking they are in essential information. Large 
sums are spent to insure a good job from the printer's point 
of view, but it would appear that sufficient time is not spent 
in collating the matter which is to sell the goods. Personally, 
I think in many cases this is due to the fear of giving infor- 
mation to competitors, and if only this fear were dissipated, 
we should see an immediate improvement in catalogs. 

If a manufacturer wishes to obtain information about 
his competitors’ goods, he can do so without consulting cata- 
logs. Every manufacturer knows the price (approximately), 
quality and design of his competitor’s products; if he did 
not, he would always be working in the dark, and only by 
accident would he get orders. Manufacturers obtain most 
of their information as to the products of competitors through 
their representatives and from customers. If the informa- 
tion can be obtained in this way, why not embody it in cata- 
logs for the benefit of buyers? 

H Ww POW ER. 
London, England 
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Transferring Piercing Holes in a Die 


On page 1037, Vol. 38, of the “American Machinist,” is an 


article on transferring piercing holes in follow dies. There 
is another way by no means new that I consider more simple 
and accurate. This is by using the fixture shown in the line 
cut. 

The base A is made of ,;-in. cold-rolled steel, case-hard- 
ened and ground on the edge that comes in contact with the 
The finger B is made of %-in. cold-rolled with a long 
A \¥-in. wing screw 


die. 
¥%-in. slot, giving plenty of adjustment. 
and washer C complete the tool. 

After the template is fitted to the die the base of the fixture 
is clamped against the straight edge of the die with the 
finger B lying flat and projecting to the center of the tem- 
plate or some point near the center that will not cover any 
piercing holes. The finger B is then tightened to the base 
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by the wing nut. A drop of solder at the point and perhaps 
a drop or two along the edge will fasten the template firmly 
to the finger. 

The template and fixture can then be removed from the die 
and moved along as far as required to give the proper spacing 
and clamped as before. The holes can then be transferred 
into the die directly through the template or the die can be 
spotted, swung and bored. 

If it should be necessary to cover any holesin the template 
with the finger, the two holes furthest apart could be trans- 
ferred, the template removed from the fixture, pinned to the 
die and all the other holes located. 

The advantages of this tool are, that it would not be 
necessary to make a separate pjate to work from for every 
die. It would also do away with all measurements in spacing, 
as one can see just how the punchings will follow. And 
what I consider the greatest advantage is that one is work- 
ing directly from template to die and not through a secondary 
template whereby some difference may occur through double 
transferring. 

ALBERT P. OHR. 

Newark, N. J. 
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Pressure on Teeth of Worm 
Gearing—Erratum 


In the article under this title published on page 201, and 
inadvertently credited to Wm. P. instead of F. P. Brown, a 
typographical error in the last line of the sixth paragraph, 
directly reversed the meaning of the author. The word 
“article’s” was substituted for “critic’s,” and through this 


inadvertence the entire force of the discussion was nullified. 
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Signal Halyard Blocks 


In the “American Machinist,” page 1080, Vol. 37, appears 
an article entitled, “A Novel Molding Method.” This describes 
a process by means of which the cost of signal halyard 
blocks as manufactured at the Navy Yard, Portsmouth, N. H., 
was decreased from $2.14 to $1.29 each. In fact, by the use 
of this method the cost has been brought down to $1.03 each. 
After making a study of signal halyard blocks, with special 
reference to the work which they have to perform, there has 
been evolved at this yard a design of block and a method of 
manufacturing, by means of which blocks, much superior 
to the old type, can be manufactured for $0.60 each. In the 
line drawing different views of this block are shown, the 
sheave and the cheeks being made with blanking and form- 
ing dies. The sheave is made of soft sheet brass in two 
pieces, being blanked in one operation, while at the second 
operation it is formed and in a third operation, all holes are 
punched. The rollers for the sheave are made in a turret 
lathe. They are placed in the “half sheave” before the other 
half is put on and the riveting done. No retainer is needed 
for the rollers, as they are so close together that they can- 
not fall out; that is, out into the space ordinarily occupied 
by the sheave pin. 

The cheeks are made of black sheet steel, the block strap 
and the sister hooks are drop forgings. The cheeks, strap 
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and sister hooks are assembled, the galvanizing being done 
after this assembling. 

The sheave has been tested by hoisting with it a weight 
of 500 lb. This was done very satisfactorily, without any 
distortion whatever. 

G. A. BISSET. 
Portsmouth, N. H. 
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According to statistics of the wire industry, compiled by 
the Census Bureau, of the total quantity of steel rods used 
in 1909, 54.1 per cent. were of openhearth steel and 45.7 per 
cent. of bessemer steel, only three-tenths of 1 per cent, be- 
crucible and other steel. In wire mills using pur- 
chased rods the consumption of bessemer-steel rods largely 
exceeded that of openhearth steel rods, while in wire de- 
partments of rolling mills and other concerns the consump- 
tion of openhearth steel rods, chiefly basic, was nearly twice 
that of bessemer steel rods. Of the total cost of wire rods 
used by the industry as a whole, 60 per cent. represented the 
cost of iron and steel rods, 36.3 per cent. that of copper rods, 
and 3.8 per cent. that of rods of other metals or alloys. 
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The activity in building war materials in Russia is indi- 
cated by the consumption of gas for acetylene welding. One 
shop near St. Petersburg has an hourly consumption of 300 
cu.m. (10,600 cu.ft.), and this for each hour of the 24. This 
is believed to be the largest use of gas for flame welding 
in a single plant in the world. 
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A Museum of Industry 


The United States must have a great museum of in- 
dustry. This the AMERICAN MACHINIST has stated a 
number of times in these columns. But one must visit 
the Deutsches Museum in Munich to realize the true 
value of a collection of industrial relics and models. 
This great exhibition is the result of the conception and 
initiative of one man, Dr. Oskar von Miiller. It is today 
one of the great industrial educational forces in Germany. 

On May 5, 1903, Dr. von Miiller put before a smal! cir- 
cle of engineers and government and city representatives 
a plan for a museum of masterpieces of natural science 
and technology. The idea was so well received that 
on Nov. 13, 1906, the cornerstone of the new building 
was laid. At the same time a temporary collection of 
industrial objects was placed on view in the rooms of 
the old National Museum in the Maximilianstrasse. 
This was enlarged in Jan., 1909, by a second exhibit 
arranged in the former dragoon barracks in the Zwei- 
briickenstrasse. These two collections now occupy 13,- 
000 sq.m. (130,000 sq.ft.) of floor area. 

But this marvelous and rapid growth is by no means 
the whole story. A tremendous building is under con- 
struction on the best situated piece of ground in Munich 
as a permanent home of the great national museum. 
The land was given by the city and is valued at $2,000,- 
000. The building, of which one half of the shell is well 
under way, would have cost $5,000,000. We say “would 
have cost” for German manufacturers are donating the 
steel, cement, heating, ventilating and lighting appa- 
ratus, in fact all or practically all of the materials of 
construction. The museum must supply only the labor 
of construction. It is estimated that the value of the 
materials will equal $2,000,000. The support of this 
great enterprise does not end here, for the City of Munich 
has agreed to furnish light and heat perpetually without 
charge. Turning to the exhibits, not one has been paid 
for by the museum, but all are gifts of individuals or 
firms, and are valued at $1,500,000, exclusive of the 
historical value of many of them. Thus the great new 
building, which it is hoped will be dedicated in Oct., 
1915, will represent with its land and contents an in- 
vestment of over $8,500,000. Such is the magnitude of 
the great German museum of liberal arts and industry. 

We are compelled to admire the tremendous growth 
and present size of this great collection, but our admira- 
tion is still more aroused by the way in which it is used. 
It is far more than an exhibition, more than something 
to mereiy look at; it is a great industrial educational 
force. At the outset, Dr. von Miiller believed in working 
models and machines, and the visitors gain the impres- 
sion that more than one-half of all the objects exhibited 
are arranged to be operated by anyone who chooses, man, 
woman, boy or girl. In the early days, this idea of 


operative exhibits was vigorously attacked, on the ground 
that the objects would be damaged, but the educational 


value of seeing and feeling “how it works” far outweighs 
any loss from breakage or improper use. 

To show how far this is carried, in the section de- 
voted to machine tools and cutting tools are several 
hand-drilling machines set up so that one can drill a 
hole in a block of cast iron. Near-by vises have long 
bolts with the thread started and a hand die in place 
ready for use, and in another place is a tap entered into 
a nut blank. An early model of a bevel-gear planer 
has a handle attached to the pulley so that it can be 
turned over and its movements studied. The gear blank 
and cutting tools are in place, and still further a small 
modern screw machine is set up with stock and tools 
to make a small brass oil cup and cover. This is oper- 
ated by the obliging attendant on request, and produces 
a finished piece in 48 seconds. In the electrical exhibit, 
au generator and motor are wired together and the latter 
connected to a small bucket pump. The visitor can turn 
over the generator with a handle and watch the motor 
a dozen feet away drive the pump. A conveniently 
located card explains the operation. 

Children are always welcome, and are frequently con- 
ducted through by their teachers. Fifteen admission 
tickets are sold to them for one mark (24 cents). In 
addition the museum has funds for some 500-600 schol- 
arships. Each represents a fund of 1500 marks ($370). 
The yearly income is used to bring some bright boy or 
girl to Munich for one week to study in the museum. 
Many foreign visitors are received. A year ago 400 
Russian elementary school teachers came in a body and 
stayed a week. 

All branches of technology and industry are covered 
here, yet the United States, which has had an important 
place in the world’s industrial development, lacks such 
an institution. It is time for us to wake up. It is time 
for us to realize that here is a great means of industrial 
and technical education that we surely need. We should 
have a great national museum of industry at some cen- 
tral point and numerous other smaller museums at cen- 
ters of industrial population. 

es 


The Changed Methods of Business 

Those of us who can look back 20 or 30 years see great 
changes in the world of machine building and selling, 
and while there has been almost a revolution in the cut- 
ting speeds, the kind of machines used and the general 
methods of building, there have also been as great changes 
in the methods of securing business. 

Slowly but surely the old horse-trading methods are 
disappearing, and more and more sales are being made 
on the merit of the article and its value to the man who 
is to use it. More and more we are coming to realize 
and to practice the principle that it is not necessary for 
one party of a transaction to be the loser; that, unless 
both parties benefit, the transaction is a failure. 

Perhaps one of the most flagrant examples of unfair 
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competition, of personal influence and substantial subsi- 
dies was in the field of railway supplies, and it is par- 
ticularly gratifying to note the open disavowal of such 
methods at the last railway convention. 

Personality in selling goods, as in other lines of busi- 
uess, counts for much and always will. But it is onlv 
real character that will count in the long run and not 
the personality of being a “dead-game sport” or a “jolly 
good fellow” with all that they have implied in the days 
gone by. The personality that counts is that which 
serves its customers by being honest and straightforward 
in all its dealings. 

Another hopeful sign is the fact that it seems impos- 
sible to hide underhanded deals in any line for long. 
The spirit of investigation seems to be in the air, and 
is showing strange dealings among men whom we have 
looked up to as representing the highest in business life. 
It is nevertheless clearing the atmosphere on all sides 
and showing that fair and open dealings are best in the 
long run. 

The one great truth that seems to stand out in all 
the changes is that the only safe course is the one which 
has nothing to hide. Nor is this as Utopian as it sounds, 
for the various trade and business organizations which 
have grown so strong in the past decade have thrived 
because they have proved the old idea of secrecy to be 
wrong. The getting together of men of the same lines 
of business has shown that competition may, after all, 
be decent and friendly and that there is nothing to be 
gained by the old idea of secrecy or attempted deceit as 
to machines, methods or prices. 

And no matter how much we may see to discourage 
us, the forward movement during the past 20 years has 
enough of improvement over the past to make us very 
hopeful for the future. 
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Utilizing the Experience of Pensioners 


The suggestion made in another column to utilize 
the services of retired employees or pensioners, has mucli 
to commend it. In spite of “accumulated data” in the 
shape of cards, notes, etc., there are many things in which 
human experience alone really counts and which cannot 
be transferred to cards or books. Little ways of hand- 
ling peculiar jobs which only come in occasionally, pre- 
cautions against the slipping of a sling, due to a 
previous experience, and many things which seem little 
in themselves but which make a great difference in the 


rope 


profits of the concern. 

The years of experience of a superintendent, foreman 
or a good workman are too valuable to lose unnecessarily. 
And in most cases the pensioner would prefer to consider 
himself as still being of some service to the old firm. 
For the sudden breaking off of all activity after long 
years of steady work is by no means easy or desired by 
most men. 

Such men prefer to feel that they are “on call” for 
consultation work and not ruthlessly “shelved” while 
they are still able and willing to serve in an advisory 
capacity. Over-officlousness could easily guarded 
against by a little tactful management, such as calling 
men in occasionally on unimportant matters and forget- 
ting to mention those matters which it might be best not 
to handle in this way. 


be 
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Both the man and the firm would be better off under 
some such arrangement, and the plan is well worth care- 


ful consideration. 
s 


One Form of Blackmail 


This is the season of the year when shop picnics, field 
days and other outings of various kinds are in order. Co- 
incident with the growth of these events throughout the 
country, there seems to have sprung up a form of black- 
mail pure and simple, which ought to be brought to the 
personal attention of the heads of various manufacturing 
concerns. 

We refer to the custom, not at all uncommon, of send- 
ing appeals to different machine-tool builders to con- 
tribute or donate something that may be used say, in an 
athletic event, or possibly in some other way to add to 
the joy of the occasion. Letters of this kind are received 
often enough by some companies to constitute a genuine 
nuisance, to put it mildly. In one instance recently 
coming to our notice, the foreman of 2 department in 
which there were a number of machines of a certain make, 
countersigned the request of the entertainment com- 
mittee’s chairman, addressed to the manufacturer of these 
tools, asking for a donation. It is difficult to character- 
ize such a proceeding as anything but an out-and-out 
“hold up.” 

What makes the situation more glaring is the fact that 
such requests are apt to be written upon the company’s 
own letterheads. It is inconceivable that the managers of 
the concerns realize to what length their subordinates 
are willing to go in soliciting donations from machine 
builders, who, perhaps, are located hundreds of miles 
from the factory in question and who obviously can have 
no legitimate interest in any field day or other outing 
of the shop employees. 

33 

It is difficult for the ordinary mind to grasp the 
science of tariff-schedule making, which makes such dis- 
tinctions as this: Bolts, 15 per cent.; spiral nut locks, 
35 per cent.; wood screws, 25 per cent., and rivets, 20 per 
cent. Add to this the statement that a machine tool is 
“any machine operated by other than hand power, which 
employs a tool for working on metal,” and we have an 
example of the latest effort of scientific tariff-rate making. 

33 

Up to the present no Diesel engines have been built 
with large cylinders, and this has been pointed to as 
one of the limitations of this type of prime mover. 
When a large amount of power has been needed im one 
unit it has been necessary to multiply the number of 
cylinders. But the firm of Sulzer Bros., Winterthur, 
Switzerland, has an engine under test that is expected to 
deliver 2000 hp. from a single cylinder. The cylinder 
bore is 40 in. and stroke 44 in. The pressure on the 
Thus far the tests have been satis- 
factory, and the engine has delivered 1700 hp. The 
problem of caring for the heat liberated seems to have 
been well solved, and further tests will be with detached 
auxiliaries to determine the exact performance. The type 
of design is the one adopted by Sulzer Bros. for all large 
Diesel engines and consists of a heavy base, and a heavy 
cylinder head between which the cylinder is clamped by 
heavy tie-rods. The success of such an engine opens the 
way for using Diesels on transatlantic steamers. 


piston is 300 tons. 
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SHOP EQUIPMENT NEWS 





Vertical Milling Machine 


The Newton Machine Tool Works, Inc., Philadelphia, 
Penn., has recently developed this machine, which is par- 
ticularly adapted for milling, railway-motor spiders, but 
wili also cut keyseats. In the latter operation the end 
cutters only are used, and sunk to the full depth of 
the cut. The width of the keyseat is then milled in 
one operation. 

This method permits of having the bottom of the key- 
seat slightly larger than the top, insuring tight key fits. 
For locomotive work, the machine is equipped when de- 
sired with a lower cutter support, which permits of 
milling piston-rod key slots from the solid in one opera- 
tion. 

The spindle saddle is counterweighted, and has hand 
vertical adjustment with micrometer measuring gage. 

















VerticaL MILLING MACHINE 
The work table has in and out adjustment by hand and 
reversing power feed with six gear changes. ; 
The spindle revolves in bronze bushings with straight 
and double-taper bearings, the largest diameter of which 
is 54% in. The drive through the spindle is from a 
5-hp. motor, running at 400 to 1200 r.p.m., through a 
continuous belt. For heavy milling the back gears have 
a ratio of three to one. The vertical adjustment of the 
snindle saddle is controlled by a handwheel. 


The motor is mounted on an extension of the base, 
und motion for the feed is taken from the end of the 
armature shaft, through gears mounted inside the base to 
the speed box in which are mounted nine gears, equally 
divided and mounted on sleeves which are controlled by 
latch levers to give the different combinations. 

The reverse feed is controlled through tumble gears 
and a latch lever. Feed motion is transmitted through 
the worm and wormwheel, on the hub of which is a 
spur gear, to engage the corresponding gear on the screw. 
The hand movement of the table is controlled by a 
handwheel. 

These machines are also suitable for heavy die-sinking 
on dies that weigh a thousand pounds and over. 


cad 


20-Inch Drilling Machine 


The halftone shows a 20-inch drilling machine built 
by the Canedy-Otto Mfg. Co., Chicago Heights, Ill. 
The spindle is 1%4-in. diameter, reamed Morse No. 3 

















20-In. Dritt Press 


the quill is placed in the upper 


taper. In this machine 
the use of a pilot wheel with 


bracket, which permits 
Feed is 


long handles. either by hand or power. 


Release Check for the Cowan 
Transveyor 


The Cowan Truck Company of Holyoke, Mass., has 
designed a release check for their Transveyor which 
allows the operator to release the load entirely inde- 
pendent of the handle. The check lowers the heaviest 
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loads without shock or jar and the Transveyor can be 
operated with one less motion than was before possible. 

To raise the load the action is the same, but to unload 
it is only necessary to step on a foot pedal—the handle 
is not used in any way, and the load is under control 
of the check at all points in descent—it comes to the 
floor without the least possibility of shock or jar. 
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Large Double-Action Press 


The couble-action toggle drawing press shown in the 
illustration is a recent production of the Ferracute Ma- 
chine Co., Bridgeton, N. J. The bed is a casting con- 
taining the usual tee-slois for fastening lower dies, the 
interior trussed to prevent flexure. 

Columns at each end of the press, connected at the 
top by a heavy stay, support the shaft, gearing, ram, 
etc., the tensile stresses being taken by four 514-in. steel 
rods at the corners. The ram containing the blank- 
holding surface is driven by toggles actuated by a cam- 
groove in the large gear at the left. This is done 
through the medium of a yoke connected to toggle shafts 
at the front and back of the press. This arrangement 
allows the ram to reach its lowest position and remain 
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stationary while the plunger completes the last half of 
its descending stroke and makes its first half of the up 
stroke, giving about 180 deg. of “dwell” to the blank-hold- 
ers. The plunger is connected by two pitmans to the main 
or eccentric shaft, the middle of the shaft having an 
additional bearing in the stay that connects the columns. 
This shaft is a high-carbon steel forging, 10-in. diame- 
ter at the journals and 12 in. at the cranks. 

The strokes of the press as shown are 16 in. for the 
ram and 32 in. for the plunger, these being the maximum 
for a press of this size. The ram has an adjustment of 
4 in. and the plunger 8 in. The height from bed to ram 
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at top of stroke and adjustment is 68 in.; this, how- 
ever, is a greater height than usual but was required 
for special work. 

The press is driven by a friction clutch by means of 
which it can be started or stopped at any portion of the 
stroke. This clutch contains a double cone capable of a 
small amount of horizontal motion in two directions. 
When moved toward the left, it connects the revolving 
flywheel to the shafting and causes the press to make a 
stroke; when moved toward the right its connection with 
the flywheel is severed, and coming in contact with a 
stationary brake, the press is stopped. This action may 
be produced by a hand lever or the press may be run 
automatically, being started by a treadle and stopping 
at the top of the stroke, or the treadle may be locked 
down and the press run continuously, the operator always 
having complete control by means of the hand lever. 

A motor shelf is provided at the top of the press; 
this shelf has a vertical adjustment by means of which 
the tension of the belt may be regulated. It will be 
cbserved there are no outboard bearings or attachments, 
the press being self contained. 

The large twin gears equalize the pressure ; these gears 
are made of high manganese iron and have a pitch diame- 
ter of 74% ft. and 12-in. face. The flywheel is 50 in. 
in diameter, 14-im. face and weighs 3000 lb. 

The distance between columns, right to left, is 100 in., 
and the depth of the bed, front to back, is 50 in. The 
press is adapted for seamless work as deep as 15 in. 
It exerts a pressure of 500 tons and weighs about 135,000 
lb. There are two larger and four smaller presses in 
this series, the main variation being in the parts affected 
by the widths (right to left) between columns. 


Factory Inspection in the United 
Kingdom 


By |. W. Cuuses 


Perhaps the most suggestive feature of the annual re- 
port of the Chief Inspector of Factories and Workshops 
for the United Kingdom for last year, just issued, is the 
attention paid to artificial lighting. D. R. Wilson sub- 
mits a special report in connection with iron foundries 
and several of the district inspectors make reference to 
the subject. As most people know, the British govern- 
ment has appointed a special committee to inquire into 
the conditions necessary for adequate and suitable light- 
ing, both natural and artificial, of factories and work- 
shops in relation to the work carried on, the protection 
of eyesight and the various forms of illumination, and 
among the members of the committee are several of the 
British Home Office inspectorate. At a semi-private meet- 
ing in London at which the subject was discussed, sev- 
eral of the committee taking part, it was suggested that, 
as the outcome of the inquiry, definite requirements might 
possibly be officially made in connection with the quan- 
tity and quality of light in workshops. 

Mr. Wilson visited 40 iron foundries of various kinds 
and in various parts of the United Kingdom. Observa- 
tions were made by means of a Holophane Lumeter, and 
to summarize the results it may be said that in well 
lighted iron foundries the illumination received on a hori- 
zontal plane 1 ft. above the floor level does not fall be- 
low 0.5 foot-candle, while in a fairly lighted foundry it 
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is 0.4 te 0.3 foot-candle. In some cases a minimum value 
of 0.15 foot-candle was reached and even passed. The 
normal minimum is referred to, not that which obtains 
in any specially dark corner, the system of lighting being 
under test. Portions of a foundry used merely far stor- 
age or to which only occasional access is necessary were 
avoided. The report severely criticizes the ordinary flat- 
flame burners on account of their feeble intensity, their 
tendency to dazzle as they have to be placed low down, 
their flicker and their want of economy in gas consump- 
tion. It is stated that only one foundry lighted with flat- 
flame burners could be regarded as even moderately well 
illuminated. Some high-intensity system is preferred. 
Reasons are given to show that the illumination should 
be high as compared with other rooms and that, reason- 
able precautions being taken against dust, incandescent- 
gas systems give complete satisfaction. One interesting 
point is brought out, namely, that the diffused reflecting 
power of the floor space of an iron foundry may be but 
2 to 3 per cent. of the incident light, while in steel 
foundries where a lighter sand is employed this power 
is about 10 per cent. 
Report OF ACCIDENTS 


Turning to accidents, during 1912 it would appear that 
a total of 156,232 were reported either to surgeons or to 
inspectors, plus 1557 dangerous occurrences. Accidents 
have tended to increase since 1909; previous to that time, 
For the purpose of compari- 
son, the year 1907 is taken. The total number of acci- 
dents reported shows an increase of 25.7 per cent. Fatal 
accidents show an increase of but 6.9 per cent., or 1260 
of the total, 156,232. ‘ 


a decrease had been shown. 


No fewer than 322 of these were 
due to causes not definitely specified, and this is true of 
64,572 of the 154,972 nonfatal accidents. Machinery 
moved by mechanical power was responsible for 382 fatal 
accidents and 41,292 nonfatal accidents, including three 
fatal accidents and 1691 nonfatal accidents caused by 
cleaning machinery in motion; grindstones one way or 
another caused three fatal accidents and 598 nonfatal ac- 
cidents, with 84 dangerous occurrences; emery wheels 
bursting caused two fatal and 60 nonfatal accidents, with 
65 dangerous occurrences; circular saws caused eight 
fatal and 2525 nonfatal accidents ; lathes caused two fatal 
and 3498 nonfatal accidents ; presses, excluding punches, 
caused 989 nonfatal accidents; revolving vessels and 
wheels caused five deaths and 25 nonfatal accidents, with 
nine dangerous occurrences ; lighting appliances were re- 
sponsible for 162 deaths and #478 nonfatal accidents, plus 
1082 dangerous occurrences, mostly due to chain break- 
age; and mill gearing, including shafts, pulleys, belts, 
etc., caused 67 fatal accidents and 1626 nonfatal acci- 
dents. Ten deaths and 1703 nonfatal accidents were 
caused by machinery not moved by mechanical power; 
four deaths and 5986 nonfatal accidents were due to per- 
sons being struck by tools in use, while 109 persons met 
their death by being struck by a falling body; there were 
22,645 nonfatal accidents from this cause, and 419 per- 
sons were killed while 18,728 persons met with nonfatal 
accidents by falling; fire caused 14 deaths and 46 non- 
fatal accidents, plus 317 dangerous occurrences. 

The special inspector for dangerous trades took the op- 
portunity afforded by the British Machine Tool & Engi- 
neering Association exhibition in London last year to ex- 
amine the tools shown. His conclusion that on the whole 
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the German machine tools were better fenced than the 
American is in accordance with the general view in Great 
Britain. As to home products, he found that in this re- 
spect Yorkshire tools were, with one or two slight excep- 
tions, quite equal if not superior to the German standard, 
Lancashire exhibits being least satisfactory in this respec! 
and Birmingham tools midway. Some 280 firms were 
exhibited, 180 of them showing tools, etc., in motion, ani 
in 55 cases exhibitors were notified of some defect or ab- 
sence of guard. These failures, the inspector reports, 
“related chiefly to partial guards for back gears of lathes 
and drilling machines, unfenced change wheels of lathes 
and gear-cutting machines, unfenced gear wheels of screw 
machines and projecting bolts and couplings of planing 
machines.” 


LATHE ACCIDENTS 


Analysis has again been made of lathe accidents, num- 
bering last year 921, occurring in the northeastern 
division of England, this including the counties of York- 
shire, Durham and Northumberland. Taking the parts 
causing accident, the largest entry, 354, is for the article 
or tool being turned. Some 159 accidents were due to 
the article or a chip flying out, 95 arose at the chuck, 
faceplate, or spindle, 80 at cone pulleys and belts, a sim- 
ilar number at the driving dog or catch, 73 had miscellane- 
ous causes, including falls of the workman, 29 arose at 
change wheels, 14 at back gears, 22 at other gears, and 
13 at driving belts, while two were due to projecting 
setscrewWs. 

An endeavor is being made to enforce the use of a guard 
over the driver, and one or two firms, including Dean, 
Smith & Grace, Ltd., Keighley, are supplying special! 
guards of this kind. It is, however, recognized that in 
some instances they are hardly practicable, and one in- 
spector recommends that it be insisted on that the work- 
men tightly button their sleeves around the wrist. Gog- 
gies are advocated to meet the case of accidents due to 
flying metal. In Coventry, it would appear chiefly in con- 
nection with the turning of cranks, where the chip springs 
away from the tool. A double-jointed gas bracket has 
been fixed to the back of the tool slide, plate glass, say, 9 
in. by 8 in., being fastened to the burner fitting. Set in 
front of the tool this prevents the chips from reaching 
the workman. On emery wheels the guards employed are 
often found too light and incapable of preventing an un- 
desirable distribution of the parts of a burst wheel. At- 
tention is drawn to comparatively small accidents caused 
by contact of the fingers, say, with the edges of the wheels 
used for cutter grinding, etc., and the inspectors indicate 
that in their opinion fencing is necessary for this, quite 
apart from the danger of the wheel breaking. Special 
notice is taken of a guard for internal grinding which 
covers the wheel while it is away from the work, and is 
automatically moved to suit by cam action as the wheel 
travels to or from the job. As to guards for milling cut- 
ters, over the insistence on which there was much discus- 
sion in the Birmingham district, little trouble appears 
now to arise, but many accidents are still caused through 
the operator wiping away swarf, etc., while the cutter is 
in motion. 

The reports obviously contain much matter not of di- 
rect interest to readers of this journal. For instance, 
electrical engineers as such can always profitably study 
the report issued by the special electrical inspector. In- 








292 


cidentally he states that last year in Great Britain the in- 
crease in horsepower of motors connected to the mains 
of supply companies was 123,000, the actual horsepower 
connected being about 900,000. This, however, necessar- 
ily excludes figures for several large undertakings which 
have furnished no return. 

One other matter in this section may be noted, dealing 
with the recovery of persons suffering from electric shock. 
Medical opinion is quoted to the effect that death from 
such a shock is at first apparent death only and that there 
is always a time during which artificial respiration can 
be applied. This must be done quickly, without even 
waiting to summon medical assistance. It should be 
persevered with for at least two hours if necessary, and 
in no circumstances should the man be allowed to return 
to work at once. It is asserted that “with the prompt 
application of first aid practically every victim can be re- 
vived,” and nearly all would make a complete recovery 
if previously in normal health. 

4 


Modern One-Story Shop 


Illustrations of some interesting one-story shops, re- 
cently erected for the Wells Brothers Co. and the Wiley 
& Russell Manufacturing Co., both of Greenfield, Mass., 
are shown in Figs. 1 and 2. The illustrations tell nearly 
the whole story, as the partial section shows the princi- 
pal dimensions. An interesting feature is the skylights, 
which are 9 ft. wide, affording ample light and ventila- 
tion. 

The general construction is of reinforced concrete with 
brick curtain walls. The floor slab is of 4-in. concrete, 
while the concrete-roof slab is 334 in. thick, supported 
by concrete beams 24 in. deep by 12 in. wide. The pitch 


of the roof is ¥% in. per ft., the low portions draining 
into 4-in. pipe, which has a slope of ¥ in. per foot. 
The combination of skylights and the long windows 
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gives ample natural lighting. The southern slant of the 
skylight is painted with a thin coat of white, while the 
northern slant is left clear. This keeps out the direct 
sun rays and also aids greatly in the diffusion of light 
and the avoidance of injurious glare. Artificial lighting 
is by individual lamp system at each machine or bench. 
The window area is about 58 per cent. of the total wall 
area, but when we add to this the projected area of the 
skylight, which is 34% of the total roof area, we find 
the total lamp area about 66% of the floor area. The 
cost per sq.ft. of floor area on a number of shops of 
similar construction figures out at $1.27. 
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Part-Time Education in Massachusetts 
By E. H. Fisu 


The much delayed report of the Massachusetts Board 
of Education has been made public. Nearly coincident 
with this report was the passage of a law making possible 
compulsory part-time education. The report is the re- 
sult of the work of M. W. Murray, head of the Newton 
Industrial School, who was a special agent of the board 
for a year. Four points were considered. These were: 
The need for part-time education ; the need and possibility 
of an apprenticeship system; the practicability of part- 
time schooling, vocational or otherwise, and existing 
means for giving part-time education. The whole re- 
port is worthy of study by anyone interested in vocational 
training. For the sake of those who do not care to wade 
through it we summarize a few of the salient or new 
points. 

Attention is called repeatedly to two distinct functions 
of the school work to be given. That is, it may be either 
such as will “utilize the practical experience of the learner 
in conjunction with special studies to the end of promot- 
ing vocational efficiency” or it may be of such a “liberal 
nature as may promote general culture and civic effi- 
ciency.” It may be noted here that almost all the part- 
time work so far practiced in this country is of the lat- 
ter type. 

In Massachusetts, 74,700 children were found between 
the ages of 14 and 17 who were not in school at all. Of 
these it was estimated that 40,000 were regularly em- 
ploved. The textile industries employed 17,300, 5000 were 
engaged in boot and shoe work ; 2042 in the metal trades; 
confectionery took 900 and printing 770. It was found 
that the textile workers lose a considerable amount of 
their time partly through necessity and partly through 
tiring of the work and leaving it as often as they could 
accumulate money enough to live on for a time. It was 
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found that the larger numbers of permits to leave school 
to work were not used except for a casual job. They 
were taken out largely to avoid going to school. The new 
law will probably cure this evil. 

Of the children at work only about 4 per cent. had 
gone beyond the grammar grades. Many left as low as 
the fourth grade. When it is remembered that the legal 
age limit for work is 14, the child who has been in school 
eight years and completed only four grades will be re- 
garded, to say the least, out of tune with the public 
schools. This condition, however, is probably due to the 
influx of foreigners who have the handicap of a new 
language to learn. : 


CHILDREN Berne EXCLUDED 


The statistics appear to show that the more highly 
skilled industries are being more and more organized on 
a basis which excludes children, while the textile and 
other similar industries are using more and more. An 
almost unanimous complaint was made by boys and girls 
interviewed that no advancement was possible except by 
leaving one job and going to another. 

In discussing apprenticeship, note was made of the 
fact that “young people are no longer assistants to skilled 
workers who practice the whole craft, but are rather in- 
dependent units in the productive process.” This situa- 
tion has never been attacked in an educational way be- 
fore. The German schools deal almost wholly with those 
employed in the hand-work trade. The report states that 
“many of these (boys and girls) doubtless are not in- 
terested in further education, but there is no reason why 
they should not eventually be required to equip them- 
selves properly for careers.” 

The further declaration is made that “with 8 hr. per 
week of school work, it would be possible to do no more 
than remove elementary-school deficiencies, while giving 
some general training in citizenship and in such technical 
subjects as drawing, design and industrial calculations.” 
This is a rather remarkable statement, in view of the 
fact that continuation work of even as low as 4 hr. per 
week has been steadily put before the public as “in- 
dustrial education.” “Young people employed in juvenile 
or temporary work ought to be trained toward adult ser- 
vice in some other industry or trade.” Half-time work 
for that purpose is advocated. 

It is found that employers in general, outside the textile 
industries, would be glad to codperate with schools on 
some part-time scheme. While legislation has permitted 
the formation of part-time schools for the past seven 
years, only 300 such pupils were found, nearly half of 
them in Fitchburg alone, whose school is not state aided. 
This includes 65 in Beverly, which is somewhat of a com- 
promise between a part-time and a full-time school, leavy- 
ing only 100 state-aided pupils on strictly part time. It 
is evident from this that if seven years of experiment has 
enabled the state board to gather only 100 pupils, com- 
pulsory education is necessary if the system is to become 
at all useful. 

MISLEADING SCHOOL DEsIGNATIONS 


Attention is called to the extremely bad effect of the 
names of these schools. Under the state lay they are 
officially “Independent Industrial Schools,” while the 
truant schools of the state are also “Industrial Schools.” 
All of the schools so far established except those in Wor- 
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cester and the Boston Trade School for Girls have adopted 
the official title of “Industrial.” This has had, beyond 
the shadow of doubt, a great effect in deterring parents 
from sending their pupils to them. 

It was found in machine shops, unless the training of 
boys is done in a department especially organized to deal 
with the problem of teaching, that in almost every case 
the system has failed, and that the young workers in this 
industry are as much in need of training, help and guid- 
ance as in the other groups. It was found, eliminating 
errand boys, helpers, etc., that only about 450 boys un- 
der 17 are employed in machine shops and foundries to- 
gether in the state. 

A study was made of 2462 adult workers in all lines 
of industry, from which the following conclusions were 
drawn : 

That foremen and superintendents have received a 
training which gives them a good general knowledge of 
the business as a whole, or at least of the work of one 
department; that they had either received this training 
before the work became so highly specialized as it is to- 
day, or they had changed from one shop to another to get 
general experience, or someone had taken a special in- 
terest in them and had given them help and encourage- 
ment. 

That the specialized worker who had received the broad- 
est training is in the group getting the highest wage, and 
is considered the most valuable man by employers. 

That in the majority of cases the specialized worker 
had taken from one to six months to learn to do one op- 
eration or to run a special machine. 

That it is a rare exception to find a specialized worker 
who can do anything other than the specialized work on 
which he is employed. 

That where boot and shoe and machine shops are |o- 
cated near textile centers, the majority of their work- 
ers had started their industrial careers in the textile busi- 
ness. 

That large numbers of these older workers came to this 
country as men and women; that they are today prac- 
tically illiterate, and that, because of this, they are handi- 
capped so far as promotion in the business is concerned. 

That those workers who had an option on the value 
of a wider knowledge of the work, including the opera- 
tions which precede and succeed their own, expressed 
themselves as being in favor of such training, and stated 
that it would mean advancement in the business for them. 

Comparatively little space is given to the concrete task 
of organizing part-time schools. An analysis is given 
of the groups to which the schools should appeal, which 
includes those who need training on other machines than 
those which they have operated in the shdps, or training 
for the unskilled industries to fit them for promotion or 
for other industries; children who must change their oc- 
cupations as adults; those who are not naturally bright 
for better places than they would get without some 
stimulus; training in citizenship for all; and for 
college preparation for those whose ambitions lead them 
in that direction ; training to relieve the monotony of em- 
ployment; in other words, training in recreation. 


Some or THE LAw’s PROVISIONS 


The law as finally passed allows any school committee 
to establish, subject to the approval of the Board of Edu- 
cation, part-time schools, having state aid to the extent of 
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half the cost of maintenance, and also allows it to 
make attendance at these schools compulsory, between 
the ages of 14 and 16, of all boys and girls who are regu- 
larly employed at least 6 hr. per day. 

The minimum attendance required is 4 hr. per week ; 
there is no upper limit. It would be, therefore, entirely 
possible for a local school committee, supposing the Board 
of Education be agreeably inclined, to make the con- 
tinuation school half time, or even more than half time. 
This school time must be between 8 a.m. and 6 p.m. and 
must be reckoned as part of the number of hours minors 
are permitted to work by law. Boys and girls living in 
one town and working in another must attend if either 
town makes such schooling compulsory. 

The employer must discharge any pupil who does not 
attend the school as required by the law, and his age 
and schooling certificate may be revoked. Another bill 
made a law at this same session of the legislature provided 
that age and schooling certificates. must be returned to the 
superintendent of schools immediately on the cessation 
of employment. .This is calculated to keep boys either 
employed over 6 hr. per day or else in school. 


Errect oF LEGISLATION 


What the effect of this legislation will be is hard to 
predict. In spite of the advanced position which Massa- 
chusetts has taken in industrial education, schools of any 
kind have been started in only 35 out of 354 cities and 
towns. Full-time day schools have been established in 
only 11 places; part-time and continuation schools are 
still fewer. No very marked tendency has been shown 
to experiment with part-time work in spite of a very con- 
siderable propaganda. 

On the other hand, this law makes it possible for any 
community to start a continuation school with little ex- 
pense and insures success so far as the number of 
pupils is concerned. With the opinion of the Board of 
Education to back them up it is probable that about all 
that will be done with these schools for some time will 
be in the line of cultural and liberal education. That is, 
they will be schools for those in the industries, but in no 
sense a part of the training for any industry. 

What the effect will be on the number employed is prob- 
lematical. Many public-spirited manufacturers believe 
in education for their employees, but their foremen, un- 
der the intense pressure for production now necessary, do 
not take kindly to having boys away from their work any 
part of the week. For this reason half-time work will be 
more favored in their minds than continuation work. 
Compulsory half-time work will reduce the number of 
children employed at any one time because practically all 
the children who wish to work are now employed. If 
all were to be put on a half-time basis it would have the 
effect of taking half the children out of the respective 
industries, 

Then, again, there is the question of how this proposi- 
tion will strike the school committees of the various towns 
The initiative under the !aw lies exclusively 
with them. Whether they are likely to take on this new 
venture is yet to be seen. No especial pressure is likely 
to be brought upon them from manufacturers, nor for 
that matter by any except those few, but very enthusiastic 
people, who are interested in the spread of education into 
new and larger fields. 


and cities. 
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NEW PUBLICATIONS 








MANUAL FOR ENGINEERS. Published by the University «f 
Tennessee, Knoxville, Tenn. Two hundred and forty 
2%x5%-in. pages. Price, 50c. 

This is the 18th edition of the vest-pocket book annually 
issued by the university named; it contains much condensed 
engineering data of general use. 

MECHANICAL WORLD DIARIES. Publishea py the “Me- 
chanical World,’”’ Manchester, England. American selling 
ggente: Norman Remington & Co!’ Baltimore, Md. Price, 

c. 

These are two diaries, one mechanical and the other elec- 
trical. The electrical diary contains about 240 pages, 3%x6 
in., and the other 330 pages of the same size. They are use- 
ful little books of reference on a large variety of subjects, 
giving, of course, more of British than American practice. 


AN ELEMENTARY TREATISE ON CALCULUS. By Profes- 
sors Franklin, McNutt and Charles. Two hundred and 
ninety 5%x8-in. One hundred and twenty-two 


linecuts and a tolie of integrals. Cloth binding. rice, 
$2. Published by the authors, Lehigh University, South 

Bethlehem, Penn. 

The apparent aim of this book is to bring the conception 
of the underlying principles of calculus within the compre- 
hension of the normal engineering student. How successful 
it will be, cannot, of course, be told except as the result of 
experience in its use, but the odds appear to be in its favor. 
Only 37 pages are devoted to the derivation of formulas for 
differentiation and integration and they are preceded by the 
advice that the student should get in the habit of referring 
to the table of integrals. It is becoming a tendency to look 
on a table of integrals as a useful tool for the student’s use 
and to spare him the drudgery of working out unlimited num- 
bers of them. 

Another feature of distinct classroom value is the use of 
engineering problems as illustrations of the various phases 
of the subject, and following them up with abstract problems 
in sufficient profusion to insure familiarity in a mechanical 
way on the part of the student. Some 275 such problems are 
grouped in an appendix for purposes of drill or possibly men- 
tal discipline. The meat of the book lies in the chapters on 
miscellaneous (engineering) application of calculus. Mc- 
Laurine Theorem, Differential Equations and Vector Analysis 
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has been appointed general foreman of 
Horton, Kan., succeeding J. R. 


oO. S. 
the Rock 
Cook. 

J. de Jonge, mechanical director of the Minerva Motor Co., 
Antwerp, Belgium, is in this country for a several weeks’ 
business tour. 

Cc. A. Hamilton, vice-president of the La Vigne Gear Co., 
Racine, Wis., has severed that connection in order to estab- 
lish a testing laboratory. 

P. T. Dunlop, mechanical superintendent of the Gulf, Colo- 
rado & Santa Fé, has been appointed general superintendent 
of motive power of the St. Louis & San Francisco, with head- 
quarters at Springfield, Mo. 

Claude Morgan has relinquished his position with the 
Carthaze Foundry & Machine Works, Carthage, Mo., in order 
to become superintendent of the Standard Machine Manu- 
facturing Co., of the same city. 

J. E. Johnson, Jr., an occasional 
umns and for many years connected with iron and steel 
works, has opened an Office at 52 William St., New York 
City, where he will conduct a consulting-engineering and 
metallurgical practice. 


Beyer, Jr., 
Island Lines at 


contributor to our col- 
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Alfred A. Pope, president of the National Malleable Cast- 
ings Co., died on Aug. 5, aged 71 years. 

August Snyder, president of the Wilson-Snyder Manufac- 
turing Co., Pittsburgh, Penn., died at his home in that city 
on July 30. 
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Methods Used in a Brass Tube Mill 


By EF. 


SY NOPSIS—The manufacture of seamless drawn tub- 
ing, which has long been shrouded in secrecy, is very 
simple and much resembles the drawing of wire. A die 
determines the outside diameter, and where the inside 
diameter is also of importance it is controlled by the 
tube passing over a mandrel at the same time that it 
passes through the die. 
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The manufacture of seamless drawn brass tubing, is, 
in this country, confined almost exclusively to the Nau- 
gatuck Valley, where the manufacturers, with one excep- 
tion, throw a voluminous cloak of mystery around a 





Fic. 1. THe 


A. SUVERKROP 


which leaves the inside smooth. These shells are any 
size, say for example, 3% in. in diameter with 3-in. 
wall and 4 ft. long. The other method is to take a solid 
billet which may be any size, say from 2 to 10 in. in 
diameter, heat it to a plastic state and pierce by a 
hot-rolling process. This latter method is, of course, 
not possible with all alloys, as many of them will not 
stand hot working. When the hollow billets are cb- 
tained by either of these processes their ends are trimmed 
and they are then pickled and pointed. 

The pointing of smaller tubing is done on the swaging 


machine shown at A Fig. 1. The other machines here 





DrRAWBENCHES 





Fic. 2. THe Pickite TANnKs 


comparatively simple job. Through the courtesy of the 
French Mfg. Co., Waterbury, Conn., we are, perhaps for 
the first time, able to disclose some of these dread “se- 
crets.” Broadly there is not much difference between 
drawing short lengths of wire and drawing tube. There 
are limitations and refinements, which of course, whether 
in wire or tube drawing, are acquired by experience 
only. It is the purpose here merely to give in a general 
way the methods employed in the production of commer- 
cial small tubing of various shapes. 

There are two methods in common use for the pro- 
duction of the original hollow shell from which tube is 


drawn. In one, a shell is cast around a special core 


shown are draw benches of which this company has 22 
of three different styles. Owing to their great length 
(about 40 ft.) it is impossible to reproduce them in thei 
entirety. In this room there are 11 of these machines 
which for some time have been working day and nicht 
on the smaller sizes of rounds and squares, and on in- 
tricate and odd shapes, of which this concern makes a 
specialty. 

The draw bench consists of two long box-shaped cast- 
ings B and ( bolted together. The endless chain J? 
runs on sprockets at each end of C and is driven through 
gearing by the belt 2. The speed of the chain, that is 
the speed at which the tube is drawn, depends on numer- 
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ous conditions, and for ¥-in. tubing or less is from 40 
to 80 ft. per min. Ata higher speed the tube is apt to 
pull apart, especially at the beginning of the pull when 
the tube, from a state of rest, is, with a jerk, instantly 
brought to the speed of the chain. It would seem that a 
drive with gradual increase of speed could be devised to 
overcome this. The top of (' acts as a guide for the 
powerful drawing tongs which grip the tube and have 
a hook which engages with any one of the links of the 
chain D. 

The die is mounted at F. The casting B is equal in 
length to C and forms a trough which is partly filled 
with the lubricant, composed of 25 |b. of whale-oil soap 
to 50 gal. of water. The pointed tubes, previous to pass- 
ing through the die, lie in the lubricant. At the ex- 
treme left end of B (not shown) is a vertical flange 
simiJar to the one in C which carries the die F. This 
flange carries the rear end of the mandrel which regu- 
lates the internal diameter of the tube. 

The mandrel rod is made of mild steel slightly 
snmiller than the bore of the tube to be drawn. ‘To the 
front end of this a short piece of tool steel is welded. 
This piece is finished to the desired sizérand shape and 
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of the links of the endless chain D. The tube is then 
drawn through the die and over the hardened-steel end 
of the mandrel rod. When the length has been drawn, 
the last mentioned operator unhooks the clamp from the 
chain, automatically releasing the tube, which is then 
thrown into a rack. In the interval the other operator 
has threaded another tube on the mandrel rod ready for 
the return of the clamp. 
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Fig. 4. VArtous Drawn SHAPES AND TUBES 


hardened. The end of the rod, for the general run of 
work, is slightly tapered with the small end of the taper 
entering the die F’, so that when the steel end of the 
mandrel rod wears, the nuts which hold it in the flange 
at the rear end of B can be slackened up and the taper, 
entering further into the die /, compensates for the loss 
of diameter through wear. 

In drawing from one thickness of wall to a thinner 
the amount of reduction varies with the metal and the 
size.of the work, but can roughly be said to average two 
Wire-gage numbers. That is to say, tubing 16 gage in 
the wall can be drawn to 18 gage and from 18 to 
20 at one pass. This because the higher the numbers 
go in the wire gage their differences become less. On 
ordinary commercial tube the limits are kept within 
0.002 in., and the average die will draw from 5000 to 
6000 ft. of tubing before it becomes necessary to close 
it or replace it with Rach two 
operators, one handies the clamp and tube after draw- 
the other handles th drawn and the 


another. bench has 


Ing, tube to be 
mandrel 

The operation is as feliows: A number of tubes with 
their ends swaged smal! cnough to pass through the die 
F are placed in the lubricant in the trough B, with the 
swaged ends next to the die F. The operator threads 
one of these on the mandrel rod and passes the taper 
end @ through the die F. The other operator has, in 
the meantime, brought the clamp up to the die. He 
grasps the taper end with it and drops the hook into one 


rod. 

















Fic. 5. Dries ror IRREGULAR SHAPES 

[f the tube is to be still further reduced it goes from 
the rack to the annealing oven and from there to the 
pickle tanks shown in Fig. 2, which contain a solution 
of sulphuric acid and water. This removes the discolor- 
ation acquired in the annealing furnace. Tubing which 
has accidentally become bent is straightened in exactly 
the same manner that wire is straightened. Fig. 3 
shows one of the machines whose use for straightening 
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wire is so well known that its operation needs no de- 
scription. 

In Fig. 4 are shown a few of many shapes which have 
been drawn. A description of a few of these shapes 
will give an idea of the possibilities of this work in 
the hands of an expert. One sample not shown in the 
engraving is 0.02 in. outside and 0.01 in. inside diameter. 

The sample A is a brass tube \% in. in diameter with 
a wall 0.003 in. thick, although this is not the limit of 
thinness to which such a tube could be drawn. The 
sample B is a tube % in. in outside diameter with a 
bore of about 0.02 in. At C is shown a shape drawn in 
the die C, Fig. 5. At D is a‘T drawn from round tubing 
and having double legs throughout. The sample £ is 
a rectangular copper tube 4gx1\4 in. inside, with a wall 
about 3/5 in. thick. The samples F to K are drawn, not 
from tubing, but from strip stock. The shapes shown at 
A, C, E, L, M, N, O, P and Q were drawn in the dies 
shown with similar reference letters in Fig. 5. 

In drawing square tubing the perimeter of the hole 
in the original round tube should be a little greater 
than the perimeter of the square to be drawn. Where 
slightly rounded external corners are permissible and 
other controlling factors are favorable, square tubing can 
be drawn from round at a single pass. 

es 


Testing the Accuracy of Chasers 
By Water G. GroococKk 

Apart from the use of the screw-thread micrometer, 
the next best way of checking threads is by means of 
wires laid in the V of the thread, the diameter being 
gaged by means of a micrometer across the tops of the 
wires. This method is so well established that it has 
become common practice in those toolrooms where ac- 
curacy is of prime importance. The amount to add to 
the diameter of the thread has been tabulated and may 
be found on page 32 of the “American Machinist Hand- 
book.” 

While the wire method is in common use for threads 
such as gages, taps, etc., it is practiced very little for 
checking chasers because of the difficulty of measuring 
the distance from the top of the wire to the top of the 
chaser thread. This difficulty disappears if we calculate 
the diameter of wire that will just come flush with the 
tops of the chaser thread. The use of chasers for fin- 
ishing threads is considered to belong to a past age, and 
some managers would relegate them to the scrap heap; 
but so long as we are required to cut threads of Whit- 
worth shape with correct tops and bottoms, so long shall 
we require chasers. 

For accurate threads we require accurate chasers and 
a good method to use for checking the chasers is the 
wire method in conjunction with accurate plate gages. 
The plate gages test the angle as to shape and square- 
ness and the wires test them for depth. For instance, 
take the two chasers shown in elevation at A and B, in 
Fig. 1. If these two chasers had been milled by the same 


cutter, the threads would be identical in the plane of the 
milling, but as they are ground, A would give us a dif- 
ferent thread from B. This being so, it is very necessary 
for fine work, that we shall know before we use a chaser 
whether it is correct or not. 

The method of testing the chasers for depth and width 
is shown in Fig. 2. 


Here the chaser A is placed on the 
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the wire B of the proper diameter on a surface plate and 
supported against an angle plate, or square as shown. If 
the thread is of the correct depth and shape, the wire 
should just drag as it is drawn from beneath the chaser. 

Should the wire be slack, we can place a feeler gage 
under it as shown at C, to ascertain the amount. 

By proportional parts we can accurately obtain the 
amount of slackness by observing the relative position 
of the chaser, wire and feeler. Thus, should a feeler 
0.002 in. thick go under the wire at A, Fig. 3, knowing 


>=, ———— i 
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TESTING CHASERS WITH WIRES 

the lengths B and C, we can obtain the actual amount of 
slackness in the chaser, and then either reject the chaser 
or grind it to bring it into line with our requirements. 

Some vears ago I calculated the diameter of wires nec- 
essary to check chasers for Whitworth threads. In the 
table these are given, together with the nearest size of 
twist drill that will answer for checking when the cor- 
rect diameter of the cylinder is not available. As it may 
be of interest the method of calculating the diameter of 
these wires is given and the notation used in the calcu- 
lation is the same as shown on the thread diagram, 
Fig. 4. 

From Euclid we know that the radius R of the in- 
scribed circle is equal to the area of the triangle— 
sides C, E, D—divided by half the sum of the sides. 
For any given thread the two things known are the angle 
and the amount that is rounded off top and bottom. 

In the Whitworth thread the half angle is given as 
271% deg., and one-sixth of the total depth of the V is 
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rounded off top and bottom. From this we have as the 


total depth of the V 
? ; 272° 
hin Se ~ —2_ = 0.9605 X P 





and 
5 A 
B= 7 = 0.8004 K P 
) 
we may also see that 
5 P 


6 


oF an = (0.8333 * P 


and that 
D = E = sec. 274%)° = 0.9024 XK P 
therefore, the area of the triangle is 


Cx B 
> = 0.33349 K P 

Number Diam. Number Diam. : 
of of Wire Nearest Size Twist of of Wire Nearest Size Twist 

Threads to Come Drill Threads to Come Drill__ 

per Inch Flush Number Diam. perInch Flush Number Diam. 
40 . errr 12 0.0421 58 0.0420 
32 0.0158 78 0.0160 ll 0.0460 56 0.0465 
30 0.0169 er a 10 0.0506 1.3mm 0.0512 
28 0.0181 77 0.0180 9 0.0551 54 0.0550 
25 0.0202 76 0.0200 8 0.0632 1.6mm 0.0629 
24 0.0211 75 0.0210 7 0.0722 49 0.0730 
22 0.0230 0.6mm 0.0236 6 0.0843 2.1mm 0.0827 
20 0.0253 72 0.0250 5 0.1011 38 0.1015 
19 0.0266 71 0.0260 43 0.1101 35 0.1100 
18 0.0281 70 0.0280 qd 0.1264 3.2mm 0.1260 
16 0.0316 0.8mm 0©.0315 34 0.1445 27 0.1440 
14 0.0361 64 0.0360 3 0. 1686 19 0.1660 


TABLE OF WIRE SIZES 
and half the sum of the sides is 


‘ - le 1.319 Kk P 


From this we get the radius in terms of the pitch, thus 


R = —G = 0.25284 P 


1.319 P 
and consequently the diameter of the wire will be 
D = 0.50568 * P 
Now the pitch P is equal to the reciprocal of the num- 
ber of threads per inch—ignoring multiple threads—and, 
therefore, the diameter of the wire for any given number 
of threads per inch, N will be obtained by dividing the 
above constant by N. 
Example: Let N equal ten, then the diameter of a 


wire that will come flush with the top of an accurate 


thread will be 
0.50568 
iy ae 
This method of checking is also useful on all threads, 
especially taps with an odd number of flutes. 


D = ().0506 
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Replacing Worn-Off Metal 


By J. F. Hopart 

The use of the oxyacetylene-welding process for replac- 
ing worn-off metal, particularly on wearing surface, 
is being recognized more every year. Soon it will be 
regarded as a necessity by the jobbing machinist. How- 
ever, a word of caution is necessary in this direction, as 
the tendency is to overdo it. 

What follows is typical of an experience frequently en- 
countered in a shop where the oxyacetylene process had 
just been installed. The hole J, Fig. 1, had been wrongly 
drilled. The foreman sent the work to the welder who 
melted metal into it, welding it to the old until the whole 


thing was solid. After that, things went from bad to 
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worse and the welder found himself filling from 2 to 24 
holes every day. With oxygen gas worth 2c. a cu.ft., it 
did not take long for the hole-filling expense to assert it- 
self, and the foreman got after the machinists and welder 

He established a rule to the effect that the welder 
should fill no hole which did not contain a loose rivet, 
such rivet to be made by cutting off a bit of round iron 
a little smaller than the hole to be milled, as shown at K, 
Fig. 1. This rivet was to be hammered down a bit on 
either end, as shown at LZ, enough to prevent it from fall- 
ing through. The rivet was next welded, as shown at M, 
the welder cutting ¢down into the metal all around the 
rivet as far as the flame would reach without wasting 
oxygen. The looseness of the rivet made it easy for the 
flame to cut deeply. 

After being welded on both sides the surface was 
ground flat on an emery wheel. As shown at V there 
is barely a trace of the hole to be seen, and the work is 
apparently a solid piece of metal. Where great strength 
is desired at the filled hole, the loose rivet should be made 
small enough to allow the flames to cut to a depth half 
the thickness of the metal in which the hole is being 
closed. 

Another convenient application of the oxyacetylene 
process is shown in Fig. 2, which represents a set of four 
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F1G. 2 WORN SURFACES TOBE REPLACED 
REPLACING WorN-OFrr METAL 


clicks from the set-works of a log sawmill. The dogs 
Ff are all strung upon a single pin or bolt to pass through 
the hole F. The other end of each click is to bear upon 
a ratchet wheel. The slopes at A, B, C and D, show how 
the metal wore off during service. Of course, the black- 
smith could quickly reforge the ends of these four clicks, 
but this would take metal from the ends of the clicks and, 
necessarily, the heating and hammering would throw 
some of the clicks out of adjustment. 

In this instance, the clicks were given to the welder, 
who worked on some metal, as shown at J. This was done 
with each click, after which it was taken to an emery 
wheel and ground to the original lines, quickly and 
readily coming back to proper shape, as shown at G 
and H. For work of this character, the oxyacetylene- 
welding process is a time saver, especially ‘when the 
welder, understanding the use of the oxidizing and reduc- 
ing flames, is able to leave the restored wearing surfaces 
almost any required degree of hardness. 

$9 


The turbine-building firm of Escher Wyss & Co., Zitirich 
Switzerland, is beginning the shop erection of a 30,000-hp. 
steam turbine for Essen, Germany. This is one of the larg- 
est ever built. 
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Analysis of the Instant-Center Method 


By C. N. THomas* 


SYNOPSIS—If the motions of two given points in a 
straight line are known, the motion of the entire line 
or lines may be determined by what is known as the 
instant-center method. This is based on the well known 
fact that a straight line moving in any manner may at 
any given instant be regarded as revolving about some 
other straight line which may change its position from 
instant to instant. This gives it the name of instant 
center. A clear explanation of the theory is here given 
and practical cases are cited and explained to facilitate 
application to other problems which will arise in machine 
design. 
33 
Very little use is made of the instantaneous or virtual 
center by the machine designer, although it is by no 
means a new subject, as many of the old works on the 
mechanics of machinery devote considerable space to its 
development and applications. It is an example of the 
refining of old principles so as to make them serviceable 
to the designer of machinery. 
In any mechanism some of the links are attached by 
—_e— 
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ANALYSIS OF THE METHOD 


pins to others; if one of the links is fixed the others 
may be rotated about these pin centers or permanent 
centers. In considering the motion of the various !inks 
it is necessary to have some fixed base to refer to; as 
an example, a railroad train may be moving in one direc- 
tion relative to the earth, a man on the train may be 
moving in the opposite direction relative to the train.. 
If both are moving at the same rate then the man would 
be stationary relative to the earth, hence all motion is 
relative. 

In this article consideration will be given to plane 
motion only. The second point to be thoroughly under- 
stood is that all motion can be considered as that of 
rotation. In the case of one link sliding upon another 





*Assistant professor of mechanical engineering, Columbia 
University. 


it may be said to rotate about a center of infinity, the 
radius under these circumstances being so great that the 
are coincides with the tangent. 

Consider a concrete case based upon these statements. 
Take a mechanism consisting of four links a, b, ¢ and d, 
Fig. 1; suppose that the link d is the fixed link. The 
only motion that the link a can have with respect to d 
is that of rotation about the pin that attaches it to d or 
the center ad; therefore, all points located upon the link 
a must rotate about ad as a center. The point ab is 
constrained to move about the center ad and with a 
radius equal to the link a or length ad-ab. In like man- 
ner the link c¢ to rotate with to 
d about the center cd, and the point be can move only 
in the are of a circle of which cd is the center and the 
link ¢ is the radius. 

The link 0 is not directly connected to d, but through 
the medium of the iinks a and c. The next problem is 
to determine the motion of b relative to the fixed link d. 
One end of 6 is attached to a at the point ab of the link 
a, which is constrained to move about the center ad; in 


is constrained respect 


other words, ab is a point located upon the link a, also 
upon the link §. As a point on the link a it must rotate 
with respect to d about the center ad; as a point on b 
it must have the same motion, since a point cannot have 
two motions at the same instant. As a point on a its 
rotation is about the center ad, and its motion at that 
instant must be at right angles to the radius or link a 
therefore, in the direction of x or x’, depending upon the 
rotation of the link a. 

In like manner the point bc, considered as a_ point 
on c, must rotate with respect to d about the center cd, 
and i‘s motion at this same instant must be in the direc- 
tion of y or y’, depending upon the direction of rota- 
tion of the links. 

Having determined the direction of motion of two 
points in the link } with respect to d for the same 
instant, and since the motion of 6 is that of rotation 
about some center, this center must lie on lines perpen- 
dicular to the lines of motion passing through the points 
ab and be. It will be seen that the only point which 
will fulfill both conditions is that point bd, which is 
obtained by drawing through the points ab and bc lines 
perpendicular to the direction of motion 2-2’ and y-/ 
and finding their intersection. It will also be the con- 
tinuation of the center lines of the links a and ec. 


Case 1 ANALYZED 


This center lies outside the body } and is only correct 
for the instant the mechanism assumes the posit'cn shown 
in Fig. 1. Hence the name instant, instantaneous or 
virtual center. To clearly fix this in mind, consider the 
body d, Fig. 2, as a sheet of paper attached to the draw- 
ing board, the links a, b, and ¢ as separate pieces of 
paper, a being attached to d by a thumb-tack, placed at 
ad, c similarly attached at cd, then b would have the 
same motion as if it were attached by a thumb-tack at bd. 
In the case of one link sliding upon another, the center 
about which it is rotating is at infinity and in a direc- 
tion perpendicular to the motion of the other. body. 
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A familiar example of this type of mechanism is the 
steam engine shown in Fig. 3. Since the motion of the 
piston, piston rod and crosshead is the same, it will only 
be necessary to consider the motion of the crosshead. 
Assume d to be the fixed link; the crosshead a slides 
in the frame d, hence it is rotating about a center at 
infinity located on a line perpendicular to the line of 
motion or to the center line of the engine. The cross- 
head a is attached by the wristpin to the connecting rod 
b; therefore, the only motion that @ can have relative 
to b is rotation about ab. 

The crank c¢ is attached to the frame d by the crank- 
shaft, hence its motion is that of rotation about the cen- 
ter of the shaft cd. One end of the connecting rod is 
attached, by means of the crankpin, to the crank and is 
constrained to move about its center of rotation ed. 
Since the connecting rod is attached at one end by the 
wristpin to the crosshead which slides in the guides in 
the frame d, and at the other end by the crankpin to the 
crank which rotates about the center of the crankshaft, 
what motion will the connecting rod have in relation to 
the frame d? 

The wristpin slides with the crosshead, hence it is 
rotating, at this instant, with respect to the frame, about 
a center at infinity located up the line perpendicular to 
its motion or somewhere upon the line ab-ad, either above 
or below the center line of the engine. Similarly, the 
crankpin end must be located upon the line be-cd, hence 
at their intersection, or the point bd. This point is the 
only one that fulfills both the conditions for this posi- 
tion of the mechanism; bd is then the instant center 
of b in relation to d, and it will be true only for this 
instant or this one position of the mechanism. 

It will be noticed that the centers are always grouped 
in sets of three, thus ab, ad, and bd are on one straight 
line, and are also the combinations of the letters a, b 
and c. Again, bd, be and cd are located upon the same 
straight line; bd being the point common to both com- 
binations, is located upon the line passing through ab and 
ad, also the line through be-cd, hence at their intersec- 
tion. This is a simple way of determining the instant 
centers and brings up the theory of Kennedy that the 
three instant centers must lie on the same straight line. 


Proor oF KENNEDY’s THEORY 


This can be proved by the aid of Fig. 4. Suppose 
that we have three bodies a, b, and c, which have plane 
motion; b is the fixed body to which we will refer the 
motions of a and c. The body a with respect to 6 must 
rotate about its center ab, which for the instant may be 
either a permanent or instant center, but since it is a 
point on the link b, which is the fixed link, it is a fixed 
center for that instant; therefore, all points in a are 
rotating about ab as a center. In like manner all points 
in ¢ with respect to b must rotate about be because it is 
a point on the fixed link 0. 

The point ac is a point common to both a and c; as 
a point in a it rotates about ab, therefore in a line per- 
pendicular to the line ab-ac, which we will call 2. As 
a point in c, ac must rotate about be and in a line 
perpendicular to be-ac, which we will call y. But a 
point cannot have two different motions at the same time ; 
hence x and y must coincide. If they coincide they must 
be perpendicular to the same straight line or to parallel 


lines. As the lines pass through the point ac they can- 
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not be parallel lines, hence they are the same straight 
line. 

From what has been shown, the instant centers of 
any mechanism can readily be determined. The next 
step will be to show what practical use can be made of 
them. 


Some PracticaAL Uses oF THE METHOD 
Velocity is the rate of change of displacement with 


. , s . . . 
respect to time or VF = 5. It is given in such terms 


t 
as feet per minute, inches per second or miles per hour. 
In Fig. 5, the four-link mechanism similar to Fig. 1 
is shown, except that it is in skeleton outline, which is 
the general way a mechanism is represented in kinematic 
problems; d is the fixed link, as shown by the few section 
lines attached to it. The problem is to determine the 
velocity of the point y on the link c, knowing the velocity 
of the point x on the link a, 

The velocity of the point 2 may be represented by a 
straight line, laid off at any angle to the link a, generally 
perpendicular to it, the length of the line 2-r to some 
assumed scale representing the velocity of the point z. 
By drawing through ab a line ab-s parallel to 2-r it will 
be readily seen that ab-s represents the velocity of ab 
to the same scale that 2-r represents the velocity of the 
point 2, since they are both points on the link a and 
rotate about the center ad, the linear velocity being 
proportional to the radius. 

From the similar triangles ad-a-r and ad-ab-s, it is 
obvious that ab-s represents the velocity of ab. The 
point ab is also a point on the link b and has the same 
velocity as ab when considered as a point on the link a, 
therefore, ab-s represents the velocity of the point ab 
considered as a point on the link 6. The link 0 at this 
instant is rotating about the instant center bd with re- 
spect to d; the point be at this instant will have a 
velocity proportional to the radius bd-be, which can 
be found by revolving the point be with a radius be-bd 
about the center bd to the line ab-bd and then drawing 
the line n-t parallel to the line ab-s, 

Knowing the velocity of the point be we have deter: 
mined the velocity of a point on the link ¢, since be is a 
point common to both b and c. The line n-t can be 
transferred to bc, since it represents the velocity of be 
and is shown at ?¢’-bc. Knowing the velocity of one 
point on ¢ we can obtain the velocity of the point y by 
drawing the line y-z through the desired point y and 
parallel to bc-t’ until it meets the dotted line t’-ed. 


Usk OF THE SysTeEM By ANOTHER METHOD 

A more direct method of determining the velocities 
of points in opposite links by means of instant centers 
is shown in Fig. 6. Assume d to be the fixed link, the 
velocity of the point # on the link a is known and we 
wish to determine the velocity of the point y on the 
link c. All points in a are rotating about the center ad, 
hence the first step is to determine the instant center 
ac, which is a point on the link a also on the link ¢; this 
will be at the intersection of the lines ab-be and ad-cd. 
Since the velocity is proportional to the radius, we can 
revolve the point z to 2’ on the line ac-ad and set off 
the known velocity x’-r through the point r and the cen- 
ter ad. Draw the dotted line ad-r and through ac draw 
the line ac-s parallel to 2’-r until it intersects this dotted 
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line, giving the point s; ac-s then represents the velocity 
of the point ac to the same scale that z’-r does the velocity 
of x. 

Having determined the velocity of the point ac, 
which is also a point on c, and knowing that all points 
in ¢ operate about the center cd, which is the instant 


center of the link ¢ with respect to the fixed link d; 


the velocity of the point y can be determined by 
rotating it to the line ac-cd and drawing the line 
t-n parallel to ac-s. This line to ¢t-n represents the 
velocity of the point y to the same scale that 2’r repre- 
sents the velocity of the point 2. 

Velocity curves may be drawn by this method for 
any point on a link in a mechanism by taking different 
positions of the mechanism and finding the corresponding 
velocities, which are plotted with respect to time or dis- 
tance traveled. In general, some modification of this 
method is employed so as to facilitate the work. One 
example of this will be given. 

EXAMPLE OF AN ENGINE MECHANISM 


In Fig. 7 is shown a skeleton layout of the steam-engine 
mechanism ; a is the crosshead which has the same mo- 
tion as the piston, } is the connecting rod, ¢ is the crank, 
and d is the frame or bed. Having determined the in- 
stant center bd, as previously explained, knowing that 
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THE Meruop AppLiep TO CROSSHEADS 


the velocity is proportional to the radius, the velocity 
of the point ab can be found if the velocity of some point 
on 6 is known. 

In this case the point bc, ab is a variable velocity 
while be is a constant velocity, being the linear velocity 
of the crankpin, which is equal to the circumference of 
the circle-pin circle multiplied by the revolutions per 
second or minute. The connecting rod b is rotating about 
the instant center bd; the velocity of any point on it as 
ab will be proportional to the radius ah-bd, and the 


velocity of the point be will be proportional to the radius ° 


bd-be or velocity ab: velocity be: : ab-bd: bd. 
Take, for example, an engine in which the stroke is 


24 in., the r.p.m. = 240, and the scale of the drawing 
is 3 in. = 1 ft. 0 in. The linear velocity of the point 


be in this case will be the circumference of a 2-ft. circle 
or 6.28 ft., and as it makes 4 revolutions per second, the 
Jinear velocity will be 25.12 ft. per sec.; the length of 
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the line bd-be then represents a velocity of 25.12 ft. 
per sec. To lay out the instant center bd for each posi- 
tion of the mechanism would require considerable space 
and time, consequently a more direct means may be 
employed to determine the piston velocity. The triangles 
ab-bd-be and cd-bc-x are similar. Therefore, the sides 
are proportional and bd-be: bd-ab:: be-ed: cd-x. 

The side be-cd is the length of the crank as represented 
on the drawing. In this case it would be 3 in., and 
represents a velocity of 25.12 ft. per sec. The side 
cd-x can readily be found as it is the point where the 
connecting rod b or its prolongation cuts the vertical 
through the center of the crankshaft cd, and represents 
the velocity of the crankpin. 

The crank angles for one stroke have been laid off 
(0 deg. to 180 deg.) and tke velscittes of the piston 
as found by this method set off at the cstresponding 
piston positions. Thus, as shown, at 30 deg. the length 
of line ed-x is laid off at 1b-m; for the 120-deg. posi- 
tion the length cd-z is laid off at 120 deg.-n. By deter- 
mining in like manner the points corresponding to the 
remaining positions and then drawing the curve through 
these points, a velocity diagram of the piston is obtained 
in which the ordinates represent velocity and the abscissa 
represents space. 

The velocity scale can be computed since the actual 
crank length on the drawing is 3 in. and represents a 
velocity of 25.12 ft. per sec. Therefore, 1 in. will repre- 
25.12 
“—— 
computed in the same way. The actual length of the 
base line is 6 in. and represents 2 ft. in the engine; 
therefore, 1 in. = */, = */, ft. In Fig. 8 is shown the 
velocity curve on a larger scale. 


or 
‘ 


or 8.37 ft. per sec. The space scale can be 


~~ 


sent 


OBTAINING THE ACCELERATION CURVE 


The next curve is the acceleration curve, which is the 
rate of change of velocity with respect to time. The 
dot-and-dash line is the acceleration curve and is obtained 
from the velocity curve by drawing a tangent to any 
point such as a, then drawing a normal ab ; the subnormal 
be will represent acceleration. This is set off on the 
vertical at b’c. To determine the acceleration scale we 
know that 


Spite 
Vel. = + 
time 
or 
Time = Pree 
vel, 
also 
7" j 
Ae fr a = . 
hime 


Since this curve is drawii on a space base, the 
vel, (vel.)? 


Acceleration = = 


space space 
vel, 
, : (8.37)? 
Therefore, the acceleration scale 1 in. = —— = 
3 


210.15 ft. per sec., per second. 

Having determined the velocity and acceleration curves 
with their scales, the latter curve can be made use of 
in determining the inertia force of the reciprocating 
parts, since 
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force = mass X acceleration 
or 
: weight ; 
Force = a— K acceleration 
gravily 


If the weight of the reciprocating parts is known, the 
scale can be changed so that the inertia force can be 
read direct from the acceleration curve. If the weight 
of the reciprocating parts is 4 lb. per sq.in. of piston 
area and the acceleration 1 in. = 210.15 ft. per. sec. 
per then 


sec., 
pa x acceleration = ph_ES XK 210.15 ft. per sec., per sec. 
g 32.16 , 

or 1 in. on the force scale will equal 26.1 Ib. 

Another example of the use of instant centers is the 
determination of force relations. As an example, assume 
the mechanism shown in Fig. 9, which is the skeleton 
layout of an air riveter. The piston @ moves in the 
direction ab-s, due to the force of the compressed air 
behind it; b is the connecting rod which is attached to 
the side-arm d and the lift-link c, which in turn are 
attached to the frame f and the die e. If the resistance 
to the movement of the die is sufficient, then the links 
will be in static equilibrium. In order to maintain this 
condition the resultant force must pass through the 
join of the forces and the instant center of the two links 


in question. In this figure the known force is the force 


acting upon the piston, which acts in the line ab-s. The 
force acting upon the die acts along the line ce-s. The 


closing line of the triangle of forces must pass through 
the join of the forces s and the instant center ae. 

To determine the instant center ae from Kennedy’s 
theorem, that the three instant centers lie on the same 
straight line. Beginning with the center ce and knowing 
that the motion of e in relation to f is that of a slider, 
the center ef will be at infinity along a line perpendicular 
to its motion or in the direction ce-ef. On this line will 
he located the center cf. Again we have the center df 
wnd cd, hence cf must lie on this line or at the intersec- 
tion of these two lines. Having determined the center 
cf, then with the center af at infinity in a direction per- 
pendicular to the motion of the piston, the center ac can 
he determined by drawing through cf a line perpendicular 
to the piston motion ; ac will be located somewhere in this 
line. 

Another combination of centers would be ab and bc, 
which would give ae on this line, hence at their intersec- 
tion. Knowing the centers ac and ce the instant center 
ae may be found upon it somewhere; but if the various 
combinations of centers giving ae are used, the resulting 
lines will be found to be parallel; since there is no inter- 
section the instant center ae is at infinity. 

In order to determine the force acting upon the rivet, 
proceed as shown in Fig. 10: In the triangle of forces, 
the piston force is known and is laid off to scale, in the 
direction in which it acts. Through one end draw a line 
in the direction of the rivet force; through the other 
draw a line parallel to the line which passes through 
the join of the forces and the instant center ae. Since 
ae is at infinity the closing line is parallel to ac-ce, and 
the length of the vertical side of the triangle of forces 
gives the force upon the rivet to the same scale that 
the piston force was laid off. 

In machine design it frequently occurs that the force 
acting in some link must be determined; this can be 
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accomplished in the same manner as before and is shown 
in Fig. 11. If the force acting in the link ¢ is to be 
determined, draw the known force, which in this case 
is again the piston force, in the direction in which it acts 
and to scale; next, draw through one end a line parallel 
to the link c, then through the other end a line parallel 
to the line which passes through the join of the forces, 
or the point 2, Fig. 9, found by the intersection of the 
piston force and the force acting through the link ec, 
and the instant center ce or in Fig. 11, the side marked 
x-ac. The length of the line marked link ec will give the 
force acting in ¢ to the same scale that the piston force 
Was measured. 

These are but a few of the problems which may be 
solved by the use of the instant-center method and are 
given as examples. ‘There are various other modifications 
that admit of quick solution by this same method. When 
once a designer has become familiar with its use he will 
find many quick solutions to the problems he is called 
upon to solve. 


os 
ve 


Friction Clutch Pulley 


By S. HeLweea 


The illustration shows a friction clutch pulley that 
may be used for. many purposes, as for instance, on 
countershafts and motor vehicles. This friction clutch 
pulley is cheap to make and easy to operate and gives 
very satisfactory results. 

The pulley A whieh is connected with the motor, is 














SECTION ON X-X 
Friction CLuTcH PULLEY 


made of cast iron and runs loosely on the shaft between 
the flanges B and the collar C. The flange is keyed on 
the shaft and the collar is held in place by a setscrew. 
The ring D, made of malleable iron, fits inside the pulley, 
and the two studs £ and F,, made of tool steel hardened 
and ground, are fastened to the flange. The stud £ fits 
into a hole in the ring, thus preventing the shaft from re- 
volving when the clutch is out of gear. The ring is 
split, and the stud F, flattened on one end, is fitted to the 
ring; the other end carries a pawl with hardened setscrew. 

The sliding sleeve G is made of machinery steel and a 
ring / is fitted on it and held in place by a collar. The 
clutch is put in and out of gear by means of the forked 
lever that grips over the trunnions of the ring H, thus 
forcing the sleeve to slide on the shaft when the lever 
is moved. The best results will be had if the ring is 
made of bronze. 

When the lever is operated in such a direction that the 
sleeve slides toward the pulley, the tapered end of the 
sleeve forces the setscrew away from the shaft. This 
causes the flattened stud to turn and the ring D to 
spread out, making a tight fit with the pulley. When 
the pulley is driven by the motor, the friction between 
the pulley and the ring will cause the shaft to rotate. 
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Some Tools in a Textile Machine Shop 


By Rospert Mawson 


SYNOPSIS—An interesting planer with special fixr- 
tures to machine duplicate parts. Some of the operations 
and tools used in the manufacture of spinning frames. 
Various old-time tools which have been in use since the 
early forties, giving good results and service. 

$3 

Some of the tools and methods used in the manufac- 
ture of spinning frames by Messrs. Fales & Jenks, Paw- 
tucket, R. I., are here shown and described. 

Fig. 1 shows a Cincinnati planer with eight special 
heads for planing the rails. The castings are held in the 
fixtures on the table by means of the screws A which 
tighten and hold the rails during the machining opera- 
tion. After one surface has been planed on the rails, 


down onto the drills, the feed being operated by endless 
chains, one for each spindle. 

These chains transmit the motion from cross-shafts, 
driven by the vertical shaft C to the shafts D, on which 
gears are mounted. These gears drive six geared hand- 
wheels like £, and when a clutch F is thrown into con- 
tact, a gear on the shaft G is placed in mesh, which lowers 
the plungers H by means of a rack. When the hole is 
drilled to the desired depth the plungers are returned 
by balance weights /, one of which is placed on each 
plunger. This method of drilling gives good satisfaction 
as the chips drop away from the bar during the drilling 
operation. The drill is also flooded with the lubricant 
which is carried in the round troughs J. 








Fig. 1. PLANING THE Frame Rats 


they are held in the fixture by this finished surface and 
the other side of the angle machined. Two sets of fix- 
tures are arranged on the machine table so that 16 cast- 
ings may be machined at one setting. 

The machine used for drilling the box rails is shown 
in Fig. 2. The castings, six at one setting, are held on 
the machine table as shown. The ends of the castings 
being all set in line on the table, the drilled holes are re- 
produced in line on the rails. The six spindles are driven 
through bevel gears on one shaft, bevel gears being placed 
at both ends of the shaft to remove any tendency to slid- 
ing action by the end thrust. 


MAKING THE SPINNING ROLLS 


The steel bars from which the rolls are made are cut 
to length and then each end centered. They are then 
taken to the machine shown in Fig. 3. This machine was 
originally used for drilling the barrels of rifles and was 
made in the early fifties. The bars (the machine being 
designed to carry six) are placed in the hoods A, resting 
against a center at the upper and the drill at the lower 
end. The drills are driven through gearing placed in the 
housing B, by means of a vertical‘shaft C, which is driven 
by bevel gears from a countershaft. The bars are fed 
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Fie. 2. Drititine THE Box Rats 


Fig. 4 shows the method of turning the form on the 
rolls. The bars are turned down at the ends to the bear- 


ing diameters which are used as bearings for all the sub- 
sequent operations. The bars are held and driven in the 
lathe, the bearings revolving in the self-lubricated sup- 
ports A. The forming plate B is fastened on the rear 
slide of the lathe bed and a follower C is attached to the 
turret of the lathe. As the turret travels horizontally on 
the lathe, the tool being in a cutting position on the bar, 
the same contour is machined as the forming plate. 

One of the machines used for planing the flutes in the 
rolls is shown in Fig. 5. The machine holds 12 bars at 
once, three sets of heads being in operation simultaneous- 
ly. The bars are held in 12 chucks similar to A at the 
end of each of which is a ratchet wheel B. A pawl, operat- 
ing in the teeth of these wheels, turns the bars around to 
give the required spacing of the flutes. All the pawls be- 
ing connected by levers similar to C are operated simul- 
taneously (the connection for the various sets of pawls 
being at the rear of the machine) when the table has re- 
turned to the outer end of its stroke ready for the return 
or cutting stroke. 

The amount of travel for the table is controlled by 
the rod-and-lever mechanism D, one lever being con- 
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nected to each head. By the boss on the levers coming 
in contact with adjustable collars on the rod £, the 
amount of travel is determined. The planing is per- 
formed with V-pointed cutters held in the tool posts F. 
FILING THE FLUTES 

One of the machines used for filing the flutes of the 
rolls is shown in Fig. 6. The roll is held on centers at A 
and B and the file is held in the chuck C, The roll is 
revolved to the flute position by the pawl D which is in 
contact with the planed flutes on the roll. The motion 
is transmitted to the pawl D by the pawl £ which op- 
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Fic. 3. DriLLING THE ROLLs 


Fic. 4. TURNING THE RoLLs 
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erates into a sprocket mounted on a shaft. Two chain 
sprockets are placed on this shaft, one being operated from 
the driving pulley at F, and the other transferring this 
motion to the shaft of the pawl D. 

The length of travel for the file is regulated by moving 
the connecting-rod to various positions in the slot of the 
handwheel G. The machine is fitted with an automatic 
cutout so that when the file has machined all the flutes 
on the roll it is forced away from the file, when another 
roll may be placed in the machine. The rolls are then 
case-hardened, straightened, ground and polished. 

Fig. % shows the machine used for slab milling the 
edges of the frame centers. The casting is located on 


the fixture by resting on the pads A (which are part of 
the hinges for the upper clamps) and against the stops 
B. The frame is located on the lower side by pads under 
the swing clamps C. 


All the clamps are provided with 








Fig. 5. PLANING THE FLUTES 
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Fie. 6. FILING THE FLUTES 


large openings to pass over the nuts, and by using C- 
clamps a quick assembly of the castings is provided. 

A spring plunger D is brought against the under side 
of the center boss of the casting to remove any tendency 
to spring. The fixture as attached to the head £ is fed 
against the cutters by means of the handwheel F. The 
method of driving the cutters is easily seen by reference 
to the engraving. This machine is used for milling al! 
the various frame center castings, different fixtures and 
cutting distances being used for them. 





Fie. 10, Prpr-Facinac MACHINE 
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Fie. 11. PLANrING Pump Buckets 


Fic. 7. Stasp MILLING THE FRAME CENTERS 


Some Oxp-Time Toots 


One of the old-time gear hobbers is shown in Fig. 8. 
It is used for hobbing the wormwheels of various sizes 
used on textile machinery, and gives very good service. 
It will be seen that the machine is chain driven both for 
the cutters and also for revolving the gear casting, the 
latter motion is through the train of gears A to the worm 
and plate B. The spindle attached to this plate drives 
the gear C, being hobbed, the cutter being driven on the 
spindle by the gear D. 

Fig. 9 shows the machine made by Fales & Jenks for 
boring the holes in pulleys. As will be seen by the con- 
struction of the housing, pulleys of a very large diameter 
can be bored. The table on which the pulley is fastened 
is driven by means of bevel gearing B operated by a belt 
on the cone C. Attached to this cone is a smaller cone 
which drives the cone D by means of a round rope. This 
revolves a shaft, on the other end of which is a worm 
which transmits the motion by a wormwheel to the screw 
E. When the friction block is thrown into contact with 
the face of the column F by means of lever G, the tool 
bar H begins to travel through the pul'ey It will be 
noticed that the cone pulleys are made of wood. which 
gives some idea of the age ot the tool. 

Fig. 10 shows one of the earliest pipe-facing machines 
made also by Fales & Jenks. The pipe to be faced is 








Fie. 12. AN OL_p PLANING MACHINE 
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placed and clamped down in the V-supports A. The 
pipe flange is then brought against the cutter B and the 
machine started. As the head C revolves, the cutter is 
fed either toward or away from the center of the pipe 
by means of the worm and wormwheel D, which is 
operated by the belt H driven by the machine. This 
method of machining produces a spiral cut on the flange 
face, which is said to give the best surface for forming 
a joint. 
PLANING CHEMICAL-PuMP BUCKETS 

A specially designed machine for planing the buckets 
for a chemical pump is shown in Fig 11. The bucket 
casting, assembled on an arbor, is placed in the bearing 
A and fastened to the indexing dial at B. The planing 
tool C is carried in a head which swings on a quadrant D, 
away from the center line of the bucket casting. This 
planing motion produces an involute surface on the ma- 
chined casting. The positions for the teeth of the bucket 
are obtained by the indexing plate £. 

The motion for the planing tool is obtained from the 
disk F’, driven by bevel gears, by means of the connecting- 
rod G@ which is attached to the tail of the planing head 
H,. A pawl and ratchet wheel / produces the travel for 
the planing tool, the amount being determined by the 
position of the adjustable stop J fastened on the rod 
which operates the pawl. 

Fig. 12 shows one of the oldest tools in this shop. 
It is a planer made by the original firm of-Fales & 
Jenks, then called the High Street Foundry & Machine 
Co., and is considered over 80 years old. At the time 
that it was made it was impossible to buy any planer 
to machine the table and bed sides. The method used 
was to chip, file and scrape them to get the desired 
bearings. This machine, though in almost constant use, 
still presents a good appearance on the wearing surfaces. 


Standard Templeece for the Draftsman 


By D. WissMANN 


A new variety of standard templates for draftsmen 
has been brought out in Berlin for laying down machine 
elements, such as Whitworth screws and gas threads. 
They consist of sheets of transparent material slotted 
and perforated for the pencil so that only some straight 
lines with triangle or T-square will be required for 
filling in afterward. 
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Fig. 1 shows a template for drawing entire Whitworth 
machine bolts, from 14 to 1 in., in corner projection, as 





in Fig. 2. The heavy lines are obtained by simple out- 
—= lining with a pencil, which gives 
all the contours and dimensions 


Tee 
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of the nut, body and head, ex- 
cept for the parts indicated by 
light lines, which are to be sup- 
plied. The heavy black points 
determine the inside and out- 
' side diameter of the thread. The 
height of the standard head is 
determined by the distance of the 
curved line from the end points 
of the opposite face. These end 
points are indicated in Fig. 2, by 
heavy black semi-circular areas. 
The other points marked by cir- 
cles fix the centers of the curves 
and are to be used only when 
they are later to be drawn with a 
pen compass. These points may 
serve also for adjustment of the 
template to existing center lines. 

Fig. 3 shows a template for drawing gas threads from 
¥% to 4 in., with the corresponding inside pipe diameters. 
The three middle holes, which lie in a straight line, are 
used for adjusting the template to a given center line. 
The outside and inside diameter of the thread and in- 
side diameter of the pipe are determined by each set 
of six corresponding holes. If the thread alone is to be 
drawn, only the four outer points need be struck off by 
the pencil. These templates are a product of the firni 
of Seehase & Pansegrau, Berlin, N. W. 52, Germany. 
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Fig. 1. WHITWORTH 
SCREW-CORNER 
PROJECTION 
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Fie. 2. TEMPLATES FOR WHITWORTH Screws 
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Use of Production Charts in the Machine Shop 


By E. H. ScHELL 


SYNOPSIS—Production charts for machine shops 
which enable the management to determine the operations 
that are delaying the output. A case is shown where a 
change in the sequence of the various operations obtained 
the desired effect. The advantages are shown of analyzing 
the operations on a piece so that a better arrangement of 
the machines and tools will eliminate lost time and de- 
layed product. 
es 

The slogan of the machine shop of today is: “Produc- 
tion.” Overhead charges are increasing, greater competi- 
tion is lowering the margin of profits, and promptness 
in the filling of contracts is becoming more necessary. 
Present-day difficulties must be foreseen and not experi- 
enced, and should delays be encountered, their presence 
must be immediately explained, and the causes remedied. 
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Fig. 1. Propucrion CHART or A LEVER 


trades are demanding organizations which will place the 
details of their business, in clear and concise form, at 
their fingertips, so that they may be spared the work of 
investigation and occupy themselves more efficiently in 
authorizing 1mprovements and creating higher economies. 

To meet these requirements there have been developed 
th- so called production charts. These are veritable work 
pictures, and show at a glance the machines which are 
delaying factors in the manufacture of the piece under 
investigation. They also indicate the causes of soldiering 
and enforced idleness, and point to the reason for hitherto 
unexplainable congestions of work in the shop. 

Thus, the foreman is relieved of vexing conditions 
which are, perhaps, beyond his control, and it is possible 
for the superintendent or factory manager to unerringly 
place the responsibility for the delays or high cost of pro- 
duction. The data necessary for the formation of these 


charts are easily obtainable, consisting of a list of the op- 
erations in sequence of the piece under investigation with 


the corresponding daily or hourly output of each machine 
engaged in the production. The machine output is then 
plotted against the operations in sequence and the points 
connected as shown in Fig. 1. 

It is evident that this graph does not represent ideal 
condition, for the hourly machine production grows 
gradually less as the work passes to its finished stage. To 
obtain the highest degree of efficiency, each machine 
should produce at an equal rate, and the line would be a 
straight one across the chart, parallel to the base line. 
Such a condition is met with in paper and cotton mills 
where the kind and quantity of the product to be manu- 
factured is a known and constant quantity for which 
special machinery may be designed and installed. 

In the machine shop, with its constantly varying prod- 
uct, we can only approximate this condition as closely 
as possible. Nevertheless, there is a certain advantage 
in the curve shown, in that this proportioning of ma- 
chine capacities tends to develop small reserves of partial- 
ly finished parts at various stages, as indicated by the 
cross-hatched portions in Fig. 1. In this way, should one 
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Fic. 2. INcREASED OutTPUT BY REVERSING SEQUENCE OF 
OPERATIONS 


unit of production become disabled, the reserve following 
it could be drawn on and the output of finished parts 
continue. 


A Case or REVERSED OPERATIONS 


Let us assume, however, that it is possible to reverse the 
order of operations during the advance of the work and 
that the machines increase instead of decrease in capac- 
ity, as shown in Fig. 2. This is perhaps the most un- 
fortunate condition that we find in the study of produc- 
tion charts. Here each machine has a slightly lower op- 
erating time than the one before it, but the difference is 
not sufficient to make it advisable to leave the line of op- 
eration and engage temporarily in other work. 

This condition becomes more aggravated as the piece 
nears completion, the enforced idleness here being ad- 
ditive as indicated by the cross-hatched portion of Fig. 
2. The employees will tend to conceal this enforced idle- 
ness by sol€gring of various sorts, realizing the useless- 
ness of “breaking up” and working temporarily on other 
work. How many foremen have been puzzled by this 
steady refusal to hasten production on the part of the 
operator, and have had to endure the blame for delays 
which they could not seem to rectify! 


A specific example may make this point clearer. Sup- 
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posing the machines to be adjacent to one another so 
that the work is passed along in lots of four or five. As- 
sume that 1000 levers are to be operated upon and that 
the operations are in the order shown in Fig. 1. The first 
operation is completed in approximately 31 hr., the sec- 
ond in 32, the third in 331% and so on until the parts 
are completed, with a sum total of about 315 hr. It is 
evident that as each machine completes its operation 
it is at liberty to be readjusted and engaged in other 
work. 

Let us now consider the operations in reverse order. 
Here, each machine must work at the rate imposed by the 
first in line, for this is the weakest link in the chain of 
operations, requiring 40 hr. to complete the task. Conse- 
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CHART OF CYLINDER BEFORE 


REVISION 


PRODUCTION 


quently, a total of 360 hr. is spent in operating upon thé 
levers, showing a loss in time of 464% hr. over the other 
sequence, although the machines used are identical. 

This illustration may appear much exaggerated, but it 
should be remembered that the operators engaged in work 
of this type are not usually side by side, and the consign- 
ment of parts is divided into lots of 50 or 75 to minimize 
trucking, with the result that, while the trouble is just 
as influential as before, its presence is not nearly so ob- 
vious to the worried foreman who has other details on 
his mind. 
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THe RULE OF OPERATION SEQUENCE 

It is evident, therefore, that in the assignment of op- 
erations to any given part, it is imperative that, should 
the productive capacity of the machines fluctuate at all, 
the variation should be in a decreasing scale as the op- 
erations proceed. This rule applies only to parts in which 
there are no abrupt changes in the capacity of the ma- 
chines. For example, when it is found necessary to pass 
from one unit of very high daily output to one of low 
production, temporary storage may be made use of and 
the high-duty machine allowed to complete a continuous 
run, the next operator drawing upon the stored reserve. 

If the situation is reversed, and very low production 
precedes a possible high daily output, the high-duty ma- 
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Fra. 4. Propvucrion CHART OF CYLINDER AFTER 


REVISION 


chine may be utilized profitably for other purposes over a 
certain interval, and operate upon the work at hand 
after a sufficient quantity of it has accumulated. The 
following illustration will perhaps best show the great 
effect which individual conditions and circumstances have 
upon the development of an efficient production chart: 
Attention was recently called to a certain machine shop 
whose floors were crowded with a certain cylinder casting 
in various stages of completion. While investigating the 
cause, a production chart was made as shown in Fig. 3. 
The number of cylinders in reserve between each opera- 











August 21, 1913 AMERICAN 


tion was next obtained and indicated by the dotted line. 
The startling way in which this line lagged behind the 
production curve showed at once that the great inequali- 
ties in the machine capacities, as well as the arrangement 
of the operations were, in large measure, responsible for 
the congestion. 

As is the case in all revisions of production charts, the 
possibility of altering the sequence of operations was first 
considered with the aim of developing as nearly as pos- 
sible, a series of level or down-sloping portions connected 
by steeper slopes where the great variation in daily out- 
puts was unavoidable. The revised chart is shown in 
Fig. 4. 

The dotted line beneath the peak of the third operation 
indicates that the multiple drill which is here employed 
may be operated only enough each day to complete the 
daily product required by the next machine. Between 
the fifth and sixth and the seventh and eighth operations, 
storage space was suggested, thus allowing the highly 
productive factors to complete the lot at once and become 
ctherwise available. The last two operators, having large 
daily output, the variation is sufficient to allow them to 
spend a portion of each day upon other work. 

A study of the various jigs, fixtures, machine tools and 
methods of operation indicated that a production line 
as shown by dashes in Fig. 4 was not unattainable, and 
in this, the entire problem was analyzed and placed in 
clear, understandable form, the difficulties made evident, 
the delays and congestions explained, and the remedies 
suggested. 

Only a few of the possibilities which these charts ex- 
hibit, and the uses to which they may be put in develop- 
ing and formulating new and more economical methods 
of manufacturing, have been touched upon. Their great 
value in the visualizing of machine-shop production leads 
to the belief that their development and use will con- 
stitute a well defined departmental activity in the manu- 
facturing organizations of the future. 

3 
Making Bronze-Lined Expansion 
Joints 
By C. A. Jackson 

The 84-in. inside diameter expansion joints shown in 
Figs. 1 and 2 gave rise to several interesting problems in 
the course of manufacture, especially in connection with 
the bronze linings that were placed inside the body and 
outside the sleeve or sliding part of the point. The joints 
are made of steel castings and the normal length of the 
completed joint is 5 ft. 4 in. face to face of flanges. The 
body casting is 3 ft. % in. face to face, with a bronze 
liner 30 in. long by 34 in. thick. The sleeve is 4 ft. 7 in. 
long and is fitted with a bronze sleeve 3 ft. 8 in. long 
by 3% in. thick by 7 ft. 2 in. inside diameter. 

The original specification for these joints required 
that the bronze liners be made of navy metal and pressed 
into the body and onto the sleeve. It was found on in- 
vestigation that it would be necessary to make castings 
at least 114 in. thick in order to be sure that they would 
finish up properly. Thus castings were to be three times 
the thickness of the finished liners. This led to the con- 


sideration of using rolled bronze plates welded into cy!- 
inders and shrunk in place with an allowance for finish- 
ing after shrinking. 


It was decided that jy in. on the 
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bronze plates would be sufficient for finish, so that 7 in. 
plates were to be used. The cost of rolled bronze plate 
for each joint was approximately $600 as against approx- 
imately $1840 per joint for bronze castings in the rough. 
DIFFICULTIES OF WELDING Bronze LINERS 


As the circumference of the bronze liners was about 











Fic. 1. Tue CompLtetep Expansion BOLT 


22 ft. 8 in., it was impossible to obtain bronze plates long 
enough to make the liners in one piece. The plates were, 
therefore, ordered in two pieces for each liner, and the 
two welded together by means of the acetylene torch. 
The plates were sawed by the manufacturer and came 
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Fig. 2. Detain or 84-IN. EXPANSION JOINT 
with straight sides. In welding it was of the utmost 


importance that the plates be held so that the completed 
plate would be straight on the sides, as no finishing of 
edges was to be done before the liners were put in place. 
This was accomplished by means of a flat cast-iron plate 
with a finished surface to which the plates were clamped 
by means of heavy wrought-iron bars extending across 


the plates. 
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The plate had a groove about 1 in. wide by 5 in. deep 
planed across its surface, and the joint to be welded was 
clamped over the groove. The edges were beveled to form 
a V for welding from both sides of the plate. This bevel 
was not carried to the ends of the joint, there being a 
space of about 11% in. left square on each end to prevent 
the plates from closing too much during welding. The 
V was filled in from one side with Tobin bronze cut from 
the plates and then the plates were turned over and filled 
from the other side. 

It was found during the welding that if the square 
edges of the plates were left touching and the joint 
welded from one side directly over the other side, the 
shrinkage in the weld was sufficient to compress the metal 
at the finish side and throw the side of the completed 
plate out of line. A weld was made by starting at the 
center of the joint and welding to one side, then from 
the center to the other side. This was no more satisfac- 
tory than before, as the shrinkage was found to be very 
unequal. 

A joint was then tried with the plates together where 
the welding was begun and 1% in. apart at the opposite 
side. As the welding progressed the joint gradually 
closed up until the two edges came together, when the 
weld was completed: After the original V was filled, 
the square edges at the two sides were beveled and welded. 
After the two plates for each liner were welded together 
they were rolled up into cylinders, the circumference 
carefully measured and a shrinkage of 5g in. in circum- 
ference allowed on each, after which they were cut and 
beveled as before, the square part being left on each side 
to fix the size in welding. 

How tHE Seconp WELD Was MADE 


The second weld was made in each case with the ends 
of the plates clamped to a cast-iron plate finished to the 
curve of the finished cylinder and provided with a groove 
similar to that in the flat plates. After welding, the ex- 
cess metal along the welds was carefully filed to a curved 
template on the side where the plates would come in con- 
tact with the steel parts when shrunk in place. The body 
and sleeve castings were turned to size where the bronze 
fitted. A cylindrical shell of sheet iron was made to fit 
around the outside of the body castings with a space of 
about 9 in. between for a wood fire. 

The body castings were heated with fire, both inside 


and outside, until a gage showed an expansion of about 
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%% in. in diameter. The castings were then lifted from 
the fire and lowered over the bronze liners. As the 
coéfficient of expansion of bronze is about 50 per cent. 
more than for steel, the bronze was kept cool by means 
of a hose to prevent its expanding against the steel and 
becoming compressed, which would have left the bronze 
loose when both cooled. 

The placing of the liner on the sleeve proved somewhat 
more difficult on account of its being 3 ft. 8 in. long 
against 30 in. for the body. In this case the bronze 
liner was placed in the cylindrical shell and heated by a 
wood fire between the two. The thimble casting was then 
lowered into the bronze while it was still surrounded by 
fire. The only trouble experienced in this operation was 
caused by the bronze buckling at the lower edge where the 
coals of fire accumulated and heated it more than the 
upper part. 

The first bronze liner buckled badly when the casting 
was within ¥% in. of home and it had to be withdrawn 
and the bronze heated and straightened. On succeeding 
liners the lower part was kept cool by means of a hose 
played on the inside. After the bronze was put in place 
the castings were put on the mill and finished complete. 
The joints were made by the Pelton Water Wheel Co. 
at its Harrisburg (Penn.) shops, and are to be used in 
the pressure pipe for the hydro-electric plant now being 
constructed in connection with the Los Angeles Aque- 
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Sizes of Small End of Taper Pins 
By H. S. KarrsHer 


The table of P. & W. or Morse taper-pin sizes here 
given, will be found useful to draftsmen and merchants 
alike. 

In the drawing room it can be used in connection with 
layouts and calculations, and in the shop it will assist 
in selecting the size of drill or drills preceding the taper 
reamer. 

On account of the unfortunate existence of so many 
different drill gages, it has been deemed advisable not to 
give the drill size, but to state the actual size of the pin 
at the various lengths. The drill should be not larger 
than 0.002 or 0.003 less than the small diameter of the 
pin. 

The longest length listed is the longest limit length of 
the pin. 








No. of taper...... 0 1 2 3 4 5 6 7 5 9 10 
Large end of pin.. 0.156 0 va °. 193 0.219 0.280 oan 0.341 0.409 0.492 0.591 0.706 
Nearest fraction. . “am kan + =a cand _ 
0.1456 0.1616 0. 1826 0.2086 “ ; . as 
0.1430 0. 1590 0. 1800 0.2060 0.2370 
! 0.1404 0. 1564 0.1774 0.2034 0.2344 0.2734 0.3254 
| j 0. 1378 0. 1538 0.1748 0. 2008 0.2318 0.2708 0.3228 0.3908 
I 0.1352 0. 1512 0.1722 0. 1982 0. 2292 0. 2682 0.3202 0. 3882 0.4712 
1} 0. 1486 0. 1696 0. 1956 0. 2266 0. 2656 0.3176 0.3856 0. 4686 0.5676 
| if 0. 1460 0. 1670 0. 1930 0.2240 0. 2630 0.3150 0.3830 0.4660 0.5650 0.6800 
i 0.1644 0. 1904 0.2214 0. 2604 0.3124 0. 3804 0.4634 0.5624 0.6774 
1} 0.1618 0. 187 0.2188 0.2578 0.3098 0.3778 0. 4608 0.5598 0.6748 
1} 0. 1852 0.2162 0.2552 0.3072 0.3752 0.4582 0.5572 0.6722 
0. 1826 0.2136 0.2526 0.3046 0.3726 0.4556 0.5546 0.6696 
if 0.2110 0.2500 0.3020 0.3700 0.4530 0.5520 0.6670 
7 2 0. 2084 0.2474 0.2994 0.3674 0.4504 0.5494 0.6644 
=f 0.2422 0.2942 0.3622 0.4452 0.5442 0.6592 
ae 0. 2890 0.3570 0.4400 0.5390 0.6540 
E 2 0. 2838 0.3518 0.4348 0.5338 0.6488 
ol 3 0.2785 0.3465 0.4205 0. 5286 0.6436 
3} 0.2733 0.3413 0.4243 0.5234 0.6384 
1 0.3361 0.4191 0.5182 0.6332 
3 0.3309 0.4139 0.5130 0.6280 
: 0 0.5078 0.6228 
i 0. 4036 0.! 0.6176 
0. 3984 0.4974 0.6124 
4} - 0.4922 0.6072 
5 0.4870 0.6020 
| 5 0.4818 0. 5968 
3 0.5916 
5 0. 5864 
SIZES OF SMALL ENDS OF MORSE TAPER PINS azaeet 
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Methods Employed in Making the Ford Magneto 


By Frep H. CoLivin 


SYNOPSIS—The Ford magneto is integral with the 
engine, consisting of 16 permanent magnets which re- 
volve with the flywheel, and a corresponding number of 
coils, which are held beside the flywheel on the engine 
strain. The bending; hardening, charging and assembling 
of these magnets, together with the winding of the coils 
and the assembling into a completed magneto, necessi- 
tate special machines and methods, which are shown. 
When it is considered that this requires from 13,000 to 
15,000 magnets per day, the necessity for rapid methods 
becomes apparent. 
33 

The first operation in the making of the magnet is 
the cutting off and bending, as shown in Fig. 1. Special 
magnet steel is used, this being heated in a furnace at 
the right and being slid to the machine down the pipe- 
supported trough A. The bar is pushed clear through 
the machine into the position B, and here cut off to the 
right length for a magnet. The piece B is then placed 
in the recesses of the swinging jaws D; the next move- 
ment of the press forces these jaws down around the 
form C, 
before removal for the final shaping in the heavy geared 
press in Fig. 3. The air pipes E blow the scale out of 


a magnet being shown as just completed, and 


the forming jaws and away from the work. 

Final shaping of the magnet is done in the heavy 
Toledo press shown in Fig. 2, a special heating furnace 
being placed beside it to avoid loss of time. This press 
not only shapes the magnet, .but also strikes up the ends 
to provide a spot for grinding off, so that all may be 
thickness. This facilitates assembling 


made the same 





and also makes it easy to retain the correct air-gap be- 
tween the magnet and the pole of the filed winding. 
The magnets then go to the heating furnace shown in 
Fig. 3, the heated magnet being placed on the iron plate 
FE for the hardener to pick up in his tongs and place in 
the hardening frame shown over the tank at B. These 
clamps have swinging jaws which are controlled by the 
handles C and D, those at C being shown in the open 
Swinging the handle down into the position 


position, 








Fig, 2. Sizing THE MAGNeTtTs Aarrer ForGine 





Fie. 1. BENDING THE MAGNETs TO SHAPE 
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Fig. 3. HARDENING THE 


D closes the jaws around the heated magnet and holds it 
against springing while it is being dipped in the cooling 
bath below. Each of the six clamps is independent and 
each has its own counterweight, as can be seen from the 
chains above. 

With the helper heating the magnets and placing them 
on plate A, it becomes a continuous performance to pick 
these up, place them in the clamp, lock the clamp and 
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MAGNeEtTs WITHOUT 
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SPRINGING 


lower it into the cooling bath. When the last magnet 
of the six has been lowered into the bath the first one 
is taken out and placed in the mouth of the pipe #, from 
which it slides easily into the can F. The magnets are 


then placed on a magnetic chuck, as shown in Fig. 4, 
and the ends are ground to an even thickness so as to 
seating on the flywheel and also a uni- 


form spark gap between the poles and magnets. 


insure proper 
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Fic. 4. GRINDING THE POLES 


5. CHARGING THE MAGNETS 
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Fic. 6. WINDING THE Frietp-MaGnet Corts 


CHARGING THE MAGNETS 


The magnets are charged by the apparatus shown in 
Fig. 5, which consists simply of two powerful electro 
magnets mounted in a substantial frame built of piping. 
The charging of the magnets is similar to the method 
used by makers of electric meters and like instruments. 














Fic. 7. Compresstne tHe Corts To S1ze 


They are then placed in trays, as shown at the left, in 
their proper position with regard to the polarity of the 
magnets, each tray holding a set of magnets for one 
motor. The magnets are kept in this position until they 
are assembled on the flywheel, so as to preserve the 
proper relation of the north and south poles, to insure 
maximum current for engine efficiency. The magnet at 
A is being charged by the two poles B and (C, the switch 


5 
controlling these being on the other side of the stand. 


The poles D and E are controlled by the switch in front, 
enabling two men to work continuously at the same stand. 

Each field-magnet pole contains two coils, making 32 
windings for each magneto, or about 25,000 per day. 
These are wound on the small hand-operated machine 
shown in Fig. 6, each machine winding eight coils at 
once, the insulated copper ribbon coming from the large 
spools shown at A. The operator threads these into the 
machine very quickly, gives the necessary number of 
turns to the handle B, picks up the spring-holding clips 
from the pile C and slips one over each coil to prevent 
its unwinding when cut off as at D. Some of the coils, 
with the clips on them, are shown at F. The cutting off 
is done at one operation by the air-cylinder F, and the 
1 to their 
Fig. 7 


o 
~* ‘. 


coils are ready to be compresset size 
under the crank press shown in 

Here the two coils are placed in proper position at 
A under the ram B and between the swinging jaws C. 
itself 
closing in against the spring clips just before the ram 
descends, and holding the coils firmly while the different 
windings are being forced together, so as to have the 
coils even and of the proper thickness. The ends of the 
two coils are then joined on the inside and the whole 


proper 


These swinging jaws are operated by the press 


thing taped, as is usual in all such work. 


ASSEMBLING AND TerstTIne Fiecp Corns 


The completed coils, mounted on their pole pieces, are 
shown in Fig. 8, these being placed in position in the 
assembling blocks A, which hold them while the field 
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Fig. 8. ASSEMBLING THE FIELD WINDINGS 





magnet support B is placed over in the correct position 
and the nuts screwed on by means of the bit-brace nut 
wrenches as shown at C. 

Every field-magnet support is tested before leaving the 


department, as shown in Fig. 9. Two of the field mag- 
nets are shown at A and B, the latter being placed in 
position on the electro-magnet testing frame C. Throw- 





ing on the current here tests the insulation and proper 
connection of each coil, the instrument at the back show- 
ing the correct values. Any failure to reach these causes 
the field to be sent back for further inspection. At D 
is an actual chart of one of the magnets, made by placing 
the magnet under the sheet of paper shown and sprin- 
kling iron filings over the top. This shows the magnetic 
field of the magnet and is a record of the distribution 
of the magnetic lines of force. 

Another form of magnet support is shown in Fig. 10. 
This is a light iron casting, instead of being a steel 


stamping, as in the other case. Here the threaded ends 














tee 








Fic. 11. WHeEre THE Fretp Corts Are INSULATED 
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A pile of the fields already dipped is shown at B. 
These are awaiting their turn in the impregnating tanks 
C of the Buffalo Foundry & Machine Co. They are 
placed in here and subjected to pressure, which forces 
the insulating compound into every fiber of the magnet 
winding and thoroughly impregnates them before they 
are baked~in the oven whose doors are shown at D. 
When it is remembered that the whole magneto is con- 
stantly covered with a bath of lubricating oil when the 
motor is in operation, and that the lower magnets are 
always in oil, even when the motor is idle, it will be 
seen why this extra precaution is taken to secure perfect 





insulation. 
Fig. 12 illustrates an experimental testing plant ar- 
ranged for the magnetos so as to show exactly what they 








Fig. 12. Apparatus For TESTING MAGNETOS 


of the pole pieces are done away with, so that the nuts 
become unnecessary, the ends being riveted over in the 
crank punch press shown. One of the complete fields has 
been hung on the ram of the press in order to show its 
construction, although it is not customary to decorate 





them in this particular way. 
INSULATING THE FIELD CorLs 


After the coils have been thoroughly inspected, they 
go to the insulating department shown in Fig. 11. Here 
they are dipped in the specially constructed varnish or 
insulated compound tank shown at A, the deep side tanks 
allowing the whole field support to be dipped and to be 
completely covered at one dipping, and at the same time 





to only require a minimum amount of insulating com- 
pound. These tanks are provided with special covers 
which keep dust and dirt out of the eompound and help Fig, 13. Stripping INsvuLATION From SPARK-PLUG 
to make a very neat appearing department. CABLES 











Fie, 14. Apparatus For TeEsTING THE CoNDITION oF Eacu Spark Cor BEFORE ASSEMBLING 











316 AMERICAN 


can do in the way ef providing ignition for the engine. 
The piston is represented by a sliding block, the pointer 
A showing its exact location at any time. The two 
valves are represented by B, although the valve lifters are 
not in place over the cams. The commutator is at C 
on the end of the camshaft as in the regular motor. 

The tesa Ne rod at D completes the representation of 
the motor. 

* The field-magnet coils are held on the stationary sup- 
port /, while the magnets are on the flywheel at F, this 
being driven, by an electric motor beneath by the belt G. 
“The four spark plugs are shown at the left behind the 
voltmeter. This allows the magnetos to be thoroughly 
tested in a very simple manner and affords an interesting 
opportunity to study the different features of the igni- 
tion systems. 

+ One of the little time-saving devices is shown in Fig. 
13, this being where the insulation is stripped from the 
secondary cables which run from the spark coils to the 
spark plugs. These are simply substantial cutting fliers 
B, so mounted as to have a substantial foot connection 
by the treadle C and provided with the catch hands and 
troughs D which discharge the pieces of the insulation 
stripped off, into the tote pan FE. Two cables, already 
stripped, are shown at A,besides each pair of cutting pliers, 

The cables are cut to length and are stripped by sim- 
ply inserting the ends between the jaws of the pliers, de- 
pressing the foot treadle and pulling out the cable itself. 
The distance is automatically gaged, and the pliers have 
notched jaws which cut through the insulation but do 
not disturb the copper wires inside. A slight pull breaks 
any stray thread of the insulating fabric, leaving the end 
of the cable free and ready to be connected. The piece 
of insulation which has been stripped off falls automatic- 
ally into the trough and is discharged into the pan F£. 
The two pieces of insulation F stripped from the cables 
A show how cleanly and easily this can be done. 

Every spark coil received from the manufacturers is 
tested in the apparatus shown in Fig. 14, this being a 
double testing outfit so arranged that two operators can 
work at the same time. The indicator A has a revolv- 
ing pointer inside of the rings shown, this being prac- 
tically a commutator with connections at the back so as 
to make four contacts, representing the four cylinders of 
the motor. The inspector watches carefully the strength 
of the sparks and also notes that they occur in the proper 
position. If they do not, it indicates that one or more 
of the coils in the box is not giving the proper spark. 

A Heinz coil is shown at B, while the frame at C is 
left empty to show the eight contact points, these repre- 
senting connections to the different cylinders. In the 
center at D is an arrangement for testing each individual 
coil from the box, a stack of these individual coils being 
seen at F piled up ready for testing. Each coil is tested 
separately, and the whole coil box is tested together to 
make sure that this very important part of the motor is 
in the best of condition. 

The clamping arrangement at F 
to be readily clamped and firmly held im place so as to 
insure proper contact being made while on the test. This 
is simply another indication of the care taken to have 
every part of the machine in proper condition before the 
final assembly, and this is one of the reasons that it is 
possible to assemble cars as rapidly as is done at_ this 


allows the coil box 


plant. 
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Indexing Attachment for the Miller 
By Eugene A. Ayer 


The engraving shows an interchangeable attachment to 
be used in the 54-hole circle index plate of a Cimeinnati 
index head. This attachment.we found to be aceurate for 
all divisions that we have to jise. .The particular ae in 
question was milling the sféts on a steel disk 7 in. 
diameter. The angle was 5% deg. 38 min... This prould 
be 6 turns and 30 holes for 58 deg. For the 38 min, 
remaining we moved three holes* insefting the graduated 
scale A at the rear end of, the index handle, and then 
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ATTACHMENT FOE MILLER 





INDEXING 


attached the pointer B also at the rear ef the index 
handle. 

After bringing the pointer B on the first line of the 
scale A we tightened the thumb-screw C and indexed 
around until the pointer had moved just 8 spaces, or & 
min. Then, tightening the binder or the rear of the 
index head, we loosened the thumb-screw D, pulled out 
FE and rotated the index plate clockwise so as to avoid 
the backlash until the latthpin dropped into the nearest 
hole. We then locked in # and D and loosened the binder 
again, 

The reason we selected the 54-hole circle is that it 
takes 6 holes for one degree, each hole being 10 min., and 
A graduated into 20 spaces equals two holes or 
20 min. Having the scale cover two holes makes it 
larger and easier to release when inserting to index 
circle. By having the pointer B on the rear of the index 
handle, it does not interfere with the latchpin, and the 
scale B is thick enough so that the pointer does not hit 
the sector in rotating the index handle. The scale is 
inserted only when found just about w here the rear end 
of the index handle would come approximately. 


the scale 
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Machining Pulleys and Bearings 


SYNOPSIS—Methods of holding pulleys for boring and 
turning. Special four-pulley machine. Re-turning man- 
drels. Balancing and drilling. Planing rope sheaves, 
Turning two tapers at once. Babbitting bores. Storing 
shafts. 
3 

A large part of the machine shop of Golden’s Foundry 
& Machine Co., Columbus, Ga., is devoted to the ma- 
chining of pulleys and hanger parts, and a number of 
the machines used have been made especially for this work. 

In Fig. 1 is shown the general type of pulley-holding 
fixture used. With this type of fixture, a pulley is 
quickly placed and securely held, and the rim may be 


rims on four pulleys at once. The pulleys are first bored 
out, placed on a mandrel and set between the centers. 
Each separate tool post carries two tools, a rougher and 
a finisher. 

Oil holes in pulleys are drilled while they are held in 
the fixture shown in Fig. 3. The base A, of this fixture, 
is bolted to the drilling-machine table, and the proper 
angle for the drill to clear the edge of the rim is obtained 
by loosening the lever nut B and setting to the proper 
angle. The and the fixture 
will be better understood by reference to Fig. 4. This 
engraving plainly shows the method of tilting, and the 


construction operation of 


cones used to center the hole bored in the pulley hub. 








Fig. 1. Frxtvre ror Hotpineg Pvriieys tn LATHE 


the hub bored out and one end faced ai one 


On many of the pulleys, it is not necessary to 


turned, 
setting. 
face the end of the hub at all. 

The fixture is simply a bell-shaped casting threaded on 
the small end to fit the lathe spindle, and having lugs 
cast on the flared end to engage the pulley spokes. To 
the ends of the lugs, clamping pieces like A are bolted, 
and setscrews put in the overhanging ends to lock the 
spokes. These holding fixtures are made in sizes and 
with slight variations to suit the different lathes and 
pulleys. 

A machine built especially for pulley work is shown in 
Fig. 2. This machine will rough and finish-turn the 
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Fie. 2. Mvcutipte-Puttey Trvrnine LATHE 
It will be seen from this, that the fixture has considerable 


range in the length and bore of hub it w'll hold. 


TURNING PULLEYS ON A MANDREL 


For pulleys that are to be fastened to shafts with drive 
keys or setscrews, a special type of mandrel is used when 
rough turning and finishing. Two of these mandrels are 
shown in Fig. 5. Pulleys are placed on the mandrels 
and the taper-bottomed keys A are driven up, locking 
the pulley and giving the same effect as the action of 
KeVS or setscreWs. The position of the wedge is marked, 
so that when the pulley is kevseated or drilled for set- 
screws, the, may be put in the same relative position, 


$$ r?. 
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Fie. 3. Orn-HoLte Drinitine FrIxtvre 


Fig. 4. Fixture with Pritey RemMovep 
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The mandrel keys and slots are, of course, made so 
that the top of the sliding key remains parallel with the 
center line of the mandrel, as otherwise the pulley would 
be cocked over. This method of finishing gives a truer 
running pulley of this class than is obtained by turning 
on an ordinary mandrel, and has the advantage that a 
mandrel turned the exact size of a standard shaft may 
be used, which is not the case ordinarily. 

Pulleys are balanced on the machine shown in Fig. 6, 
which is a combination of steel balancing ways and @ 
drilling head. With this machine, a man does not have 
to chalk the high spot and then go to a drilling machine 
to drill the hole for the counterbalance. 

A large, motor-driven Gray planer is shown in Fig. 7, 
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Fie. 5. Punttey Re-Turninac MANDRELS 
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planing the ends of two large rope sheaves at once, using 
an independent housing. There is also another inde- 
pendent housing with overhanging crossrail (not shown) 
used for work ordinarily requiring an open-side planer. 
These two housings can be easily set wherever needed on 
the T-slotted floor plate. 

Turnine Two Tapers at ONCE 

A lathe built by the W. P. Davis Machine Co., ex- 
pressly for this firm, for taper turning both ends of 
coupling boxes at once, is shown in Fig. 8. These boxes 
are made in halves, a half being shown at A and an 
entire box clamped on the mandrel at B. In order to 
do away with the ordinary faceplate and dog driver, 
which would be in the way, a slotted cap C is used. 
This cap screws onto the nose of the spindle over the live 
center and is readily applied. It will be noted that this 
makes a substantial form of drive and is exceptionally 
compact, 

The mandrel is made with a flattened head which fits 
into the cap slot and onto the center. The tapers are 
cut by means of two tool carriages, each having a taper 
attachment of its own at D and £. As the tapers cut 
on these boxes are always the same angle, the attachment 
slides are not made so easily adjustable as in the ordi- 
nary type. 
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Fic. 9. Box-BaBBITTING MACHINE 
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BABBITTING HANGER Boxes 


An enormous number of hanger and other boxes are 
babbitted here every month, and the methods employed 
insures boxes that will fit properly with the least possible 
expenditure of time and labor. The method employed 
will be clearly understood by reference to the machine 
shown in Fig. 9. The boxes are cast over forms or half 
mandrels carefully made the correct size and so scraped 
by hand as to give a slight flare to the box. With this 
flare and the very smooth surface of the form, the boxes 
are ready to use without further attention after casting, 
other than to remove a few fins. 

Two of the babbitting mandrels or forms are shown at 
A and B, the latter being in position to receive the cast- 
iron shell. The forms are held to the surface of the iron 
table by means of the beveled lugs C on each end, which 
fit under the beveled pieces D. These pieces can, of 





Fig. 10. Swarr Strorace Rack 


course, be adjusted along the table slot to accommodate 
whatever length of form is used. 

The bearing shell is located on the form between shoul- 
dered lugs like #, with the ends flush with those of the 
form used. The melted babbitt is poured in through the 
oil hole, and is kept from running out of the ends by the 
semicircular raised places F, on the form. The cast- 
iron shell to be lined, is held down on the form by means 
of the adjustable clamps G. 

One of the ordinary hanger boxes, cast on a form simi- 
lar to the one in place, is shown at 7. The unlined box 
at J is babbitted by using the form A, and is intended 
for a box of the oil-ring type. 


STORING SHAFTING 


The storing of shafting, so that the various sizes can 
be easily found and removed, is solved here in one of 
the simplest ways possible. Heavy iron racks like the 
one shown in Fig. 10 are used, the cross-bolts of which 
are filled with cast-iron spools, so that a shaft is easily 
inserted or withdrawn. 


4, 
3 


In an industrial note United States Consul Albert Halstead 
of Birmingham, Eng., tells of a process for protecting iron 
and steel from corrosion, known as “ferro-zincing” or “iron- 
izing” and is a cold electric process. It is claimed to be suit- 
able for coating plates, angles and channel iron, built-up 
structures, tubes and cylindrical vessels, bolts and nuts, small 
castings and forgings. It is said to be cheaper than other 
simlar processes, the cost being dependent upon the nature 
of the articles and the thickness of the coating required. 
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Mysterious Performance of an Armor 
Plate 


By J. H. B. Bryan 


About the year 1876, the U. 8. gunboat “Ironsides” 
was condemned, and the Willard & McPherson Co., Mor- 
ristown, N. J., purchased the armor plates for forge pur- 
poses, and had them cut up in convenient widths for the 
furnaces, at the shops of the I. P. Morris Co., Philadel- 
phia, Penn. As near as I can recall, the plates were 
6x36x144 in. 

A 42-in. planer was employed, and the plates were 
parted through the center, lengthwise, while resting 
on three hardwood parallels, placed near each end, and 
in the middle of the plate. Slitting was accomplished 
by two cutting tools, one round, one square nose, separ- 
ated by a spreader, secured to the tool box with the round 
nose in advance, and set to but a trifle deeper than the 
square nose. The object of this tool combination was to 
divide the cut and prevent “choking.” The plates were 
chucked in the usual manner, but the parting of the plates 
required two settings. At the first setting, the plates 
were severed half way, then turned over, reset, and the 
parting continued to a point leaving 14 in. of metal 
separating the grooves. This method facilitated the oper- 
ation, as the over-reach of the cutting tools was shortened 
and the separation between grooves formed a reliable strip 
of metal, that prevented the cutting tools from breaking 
through and “catching a crab.” The metal strip re- 
maining at the bottom of the groove, was broken apart 
by the weight of the plates when they were lifted from 
the planer. 

Now comes the most extraordinary performance of one 
of these armor plates, and the only case of the kind in the 
entire lot. When this particular plate had been parted, 
as described above, and while the planer operator was 
making preparations to remove it, the plate, without 
warning, bounded clear off the planer, and landed on the 
floor in two pieces, barely escaping the operator. The 
incident attracted the attention of a large force of men, 
and some of the more superstitious associated the mys- 
tery with uncanny things of the rebellion. Scientifi 
men of that day attributed the cause to internal stresses, 
which, being released by the slitting operation, tore the 
strip of metal holding the two pieces of plate intact, and 
gave the whole outfit a jumping motion. 

I Was emploved at the shops of the I. P. Morris Co. 
for many years, and was an eye witness to the remarkable 
occurrence, which can be verified by a few of the old 
hands still employed by the company. 


os 
ee 


If one is in the habit of thinking that vessels are always 
built alongside of some waterway into which they can be 
launched, he will be surprised to see the shipbuilding amonz 
the mountains of Switzerland. Sulzer Bros. have under con- 
struction at Winterthur a 200-ft. passenger boat for Lake 
Geneva. It will be fitted with Diesel engines of 1400 hp 
Escher Wyss & Co., at Ziirich, are building a 200-ft. tug boat 
for the River Rhone in southern France In both cases the 
vessels after erection at the works must be disassembled 
and shipped in a knocked-down condition to the place of 
launching there to be reassembled. The turbine-building 
firm of Escher Wyss & Co., Ziirich, Switzerland, has under 
way the largest Pelton waterwheel ever built. It is for Rio 
de Janeiro in Brazil, and will develop 19,000 hp. The head 
is 280 m. (920 ft.) and the speed 375 r.pm. This firm has 
installed Pelton wheels in Italy to operate under a head of 
1000 m. (3280 ft.). 
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Performance or Duty of Machine Tools 


By A. Lewis JENKINS* 


SYNOPSIS—The question of machine efficiency has been 
discussed many times, but no definite method of deter- 
mining this has been adopted. The different phases of 
the problem are here pointed out, and suggestions made 
regarding the real efficiency and the way in which duty 
may be expressed, 


os 
rd 


The duty of a machine tool is a supposed measure of 
its efficiency and is expressed in pounds of metal re- 
moved per horsepower per hour. It is easily seen that re- 
sults expressed in this manner may be a measure of the 
cutting resistance of the metal, the efficiency of the tool 
or its dullness as well as the efficiency of the machine. 
If the efficiency of either the tool or the machine is af- 
fected by the deflections of various parts of the machine 
due to the load, the duty will, of course, be affected. 

The horsepower remove a given 
amount of metal in a given time varies not only with 
the mechanical efficiency of the machine and the area of 
cut, but also with the depth of cut and feed when the 
area ts constant. Hence, the duty of a machine tool ex- 
pressed in pounds of metal removed per hour per horse- 


required to 


2£TOss 


power is not a definite measure of its mechanical effi- 
ciency and has little significance in comparing machines 
on a logical and practical basis. 

The removal of the metal by means of tools offers a 
The term 
One 


tool may require less power and last longer at a given 


most important field for scientific research. 
“efficiency of a tool” has no definite significance. 


speed than another while producing the same results and 
be considered more efficient; but no one knows what 
should be expected of a tool having an efficiency of 100 
per cent. Strange as it may seem, the action that takes 
place while metal is being removed with such tools as 
milling cutters, drills, reamers, taps and lathe, planer 
and shaper tools is by no means well understood. Con- 
siderable work has been done in an effort to determine 
the effects of the shapes and heat treatments on the en- 
durance and pressures exerted; but none of these offer a 
definite explanation of the exact action of the tool. 

An analysis of the action of various shaped tools when 
cutting different kinds of metal is of greater importance 
from a scientific point of view than any other connected 
with the subject of machine tools. A thorough investi- 
gation of this problem will require the use of very deli- 
cate apparatus and the attention of men having highly 
developed skill in precision, observation and coérdination 
of experimental data. It may be considered more of a 
problem for a trained physicist than an engineer, al- 
though a practical knowledge of the subject in its pres- 
ent development would be a considerable asset to anyone 
undertaking such a task. 

The cost of such an important and exhaustive research 
could not well be afforded by any one firm or institution, 
and since the results would be for the benefit of all man- 
kind, such investigations should be made -by governments 
The United States Bureau of 


instead of individuals. 


*Assoc. professor, department of mechanical 
University of Cincinnati. 


engineering, 


Standards is now preparing to investigate the action of 
metal-cutting tools. 
MECHANICAL EFFICIENCY 

Aside from the convenience and ease of operation, the 
proper feeds, speeds and power, machine tools of a given 
kind may differ greatly in the mechanisms used, the cost 
of construction, rigidity and mechanical efficiency. Of 
a number of mechanisms designed to give the same char- 
acteristics, such as speeds, feeds, power and convenience 
of operation, the one most efficient may be considered the 
most desirable; but in certain instances it is advisable 
to sacrifice the mechanical efficiency for power and con- 
venience of operation as in the case of the substitution 
of the all-geared for the cone-pulley drives on some ma- 
chines. 

If two machines, having the same mechanisms, differ in 
the size of belts, gears and pulleys used, and have differ- 
ent efficiencies, the machine requiring the greater power 
has more friction and wear and consequently a shorter 
life if the accuracy is affected by wear. Hence, the de- 
preciation in value and cost of power of the less efficient 
machine is greater. The increase in the cost of power 
required in operating the less efficient machine over 
that of the other is usually an almost negligible 
quantity; but the increase on the investment for shaft- 
ing, belting, motors, etc., to supply this increase of power 
should also be considered. 

Steam and electrical machinery is sold under a guar- 
antee of efficiency. A steam engine is guaranteed to de- 
liver a certain horsepower per hour per so many pounds 
of steam at a given condition of pressure and dryness; a 
boiler to evaporate a certain number of pounds of water 
per pound of specified coal, and have a stated capacity 
when working under known conditions. The methods 
of making efficiency and capacity tests on boilers, en- 
gines, generators and motors are standardized and the re- 
sults are intelligible. To express the efficiency of the 
plant by saying it requires a certain number of pounds 
of coal per kilowatt-hour may reflect unduly on the en- 
gine if the boiler and generator give poor economy, even 
though the engine is exceedingly efficient. 

We should have some standard by which to compare 
the efficiencies of machine tools—not the machine, the 
tool and the metal cut—but the machine alone. What 
can we reasonably expect of an 18-in. shaper, a 24x24- 
in. planer, a 30-in. drilling machine, a No. 3 miller, 
etc.? No one has ever suggested a method of con- 
ducting a standard test on any machine tool and only a 
few builders know the capacity and efficiency of their own 
machine. 

Sranparp Tests ON Macuine Toots 

Boilers, engines and electrical machinery may be tested 
under working conditions by measuring the power input 
and output; but the power output of a machine tool is 
not easily determined under working conditions. In the 
first place, it is difficult to measure the useful resistance 
or forces and find their point of application when run- 
ning under working conditions, because any apparatus 
that will measure forces must necessarily permit slight 
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deflections which render the tool or work jess rigid, and 
are likely to cause chatter or unsteadiness of action and 
thereby reduce the cutting speed and the working con- 
ditions. 

Another consideration is the cost of materials, tools 
and the necessary equipment for dressing and regrind- 
ing the tools accurately in order to maintain the same 
angles of clearance, cutting, lip, and slope angles, which 
is entirely separate from the cost of specially designed 
dynamometers for measuring the power. 

The other method of testing a machine tool should be 
by the use of artificial resistances in the form of brakes, 
hydrostatic pressure, springs, etc. This method does not 
require material for specimens or tools and the cost prac- 
tically ends with the construction of the apparatus; but 
it has the objection of not subjecting the machine to the 
same conditions of loading that exist in the actual op- 
machine. 
certain set of 


eration of the 

There shonld be a 
actual er artificial, to which such machines may be sub- 
jecied and thereby constitute a standard test, by which 
they may be compared. Any one set of working condi- 
ditions, it matters not how real they may be, will not 
satisfy all concerned. Any tests, the results of which are 
dependent upon the character of the material cut would 
not be considered accurate because it is practically impos- 
sible to standardize the material ; and unlike steam at dif- 
ferent conditions of pressure, temperature and dryness, 
there is no way by which the results of tests may be re- 
duced to comparable terms so that they may be compared 
with the results of other tests made on different materials 
or with different tools and cuts. 

This means that the output measurements should be in- 
dependent of the material and the resistance must be 
made equal. The artificial loading has the advantage 
of eliminating the variation in the material and foreign 
vibrations and deflections due to dynamometers ; but will 
not faithfully reproduce the working conditions of the 
machine. 


conditions, either 


VALUE Or Erriciency Tests 

The mechanical efficiency of a machine is a measure 
of its serviceable life for accurate work. The results of 
efficiency tests on a single machine do not suggest changes 
in design, because they do not usually locate the losses. 
If it is desirable to increase the efficiency of a machine 
it is only necessary to provide better bearings, less 
bearings and gearing and more accurately formed gears, 
and the advisability of such changes depends upon the 
costs involved. It would not be economy to use ball 
bearings on an ordinary drilling machine throughout, 
but it does pay to use ball thrust bearings in the spindle. 
The increase in initial cost and cost of repairs due to the 
more expensive and more efficient bearings may be greater 
than the increase in the cost of power for the less efficient 
machine. 

Much reliable data and useful information could be ob- 
tained on efficiencies of feed mechanisms, gear boxes and 
frictional resistances of guides, etc., which would make 
it possible to predict the efficiency of a machine with 
greater accuracy, account -for losses more intelligently 
and serve as a basis in the selection and design of mech- 


anisms for machine tools. Doctor Nicolson has made 


valuable contributions on this subject. 
Increased mechanical_efficiency would not be considered 
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desirable if obtained at an appreciable sacrifice of conven- 
ience of manipulation, cost of the machine, rigidity, and 
feeds and speeds; but if the efficiency may be improved 
independently of these it should be done. High efficiency 
probably means as much when expressed in terms of the 
increased life of the machine as in any other. In some 
instances, however, the decrease in effective pulling power 
at the tool due to low efficiency may be appreciable. 

The pulling power of modern machine tools is one 
of the most important considerations, and many ma- 
chines do not have sufficient power for all of their speeds. 
The power depends upon the width and speed of the belt 
and is greatly affected by the arrangement of speeds. In 
fact the pulley and gear ratios have as great an effect 
upon the pulling power as the width of the belt. Some 
designers have attempted to group the speeds closely to- 
gether through a portion of the range, where they will 
most probably be needed, and this is usually done by over 
lapping the speed by using a small-gear ratio, but such 
practices are invariably at the expense of the available 
power. 

Actual tests of pulling power under some standard 
condition would be of greater practical value than the 
mechanical efficiency. It is not necessary to make experi- 
ments to determine what speeds should be used, because 
the correct speeds depend upon the speed at which the 
material can be machined, and is independent of the 
power required. Power, speeds and feeds is a problem in 
tools and the machine tool should give these speeds with 


sufficient power. 


RiGIDITY 


Rigidity resists vibration and deflection, and 1s ob- 
tained by having sufficient mass, which resists vibration 
regardless of its shape, and by distributing the metal 
in such a way as to give the greatest resistance to deflec- 
The weights of certain parts of a machine are a 
increase 
ma- 


tion. 
measure of its resistance to vibration: but an 
in weight may not mean less deflection. In 


chines such as drilling machines, the great source of de- 


some 


flection is the joints which are necessary in making ad- 
justments for different jobs. 

Duty should be expressed Ih foot-pounds of energy \ de- 
livered per minute, per horsepower put into the machine 
at each speed, or it could be expressed by spindle torque 
at each speed. The “headstock characteristic” developed 
by Doctor Nicolson offers a satisfactory method of ex- 
pressing the metal-removing efficiency of lathes and bor- 
ing mills, and when the users of these machines recognize 
the advantages of this analysis and demand that machines 
give a required value for the ratio of the area of the 
“lathe characteristic” to the area of the “speed-torque 
diagram,” the builder will become more interested in the 
performance of his machines. 


There may be some objections to Doctor Nicolson’s 
assumptions in drawing the speed-torque diagram for the 
ideal machine: but this must not be charged against 


the general method. The speeds and torques should be 
determined by experiment or calculated by using a stand- 
ard value for the belt tension per inch of width, and an 
accurate value for the efficiency of the gears and bearings. 

The duty of drilling machines may be expressed in a 
manner similar to that suggested for lathes when the 
relation between feed, speed and torque has been as defi- 
nitely determined as for the lathe. The duty of slotters, 
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shapers and planers is more difficult to determine by ar- 
tificial methods. 

The builder is interested in those things which go to 
make a salable machine, and if the trade demands a 
lathe having 150 feeds and 60 speeds, he will build it. 
The user and not the builder is largely responsible for 
many of the unnecessarily complicated machines. 
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Table of Dieniasions for Spiral Wheels 
By W. 


€ 


HAUGHTON 


This table for 2 to 1 spiral wheels will be found con- 
venient in saving time and liability to error in a form 
of gear which many find it difficult to figure out. 

If a larger number of teeth, or a larger pitch is re- 
quired than appears in the table, multiples may be taken. 
For example, suppose the wheels required be 24-48, take 
the figures given for 12-24 and double them; or should 
a larger pitch be required, the same thing applies. If, 
for instance, 214 diametral pitch is wanted, double the 
figures given for 5 pitch, and so on. 

The wheels may also be converted into 4 to 1 ratio by 
multiplying the diameter and the lead of the follower 
by By dividing the diameter and the lead of the 
driver by 2, the angles will remain the same. 


2 


Angle of Spiral in Driver 63° 26’. 
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Angle of Spiral ir Follower 26° 34’. 
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Increasing Efficiency of Cutting-off 
Tools 


A simple and tried expedient for increasing the effi- 
ciency of cutting-off tools, according to H. L. Wheeler, 
is shown in the engraving. The idea is to grind the top 


of the tool at an angle of about 2 deg., as shown. This 
— % ——— — — 
—¥ —-————_— 
bx. 














Samneaen-ot 
Toot Grounp to INCREASE EFFICIENCY 

form prevents the chip from binding in the cut, which 
often breaks the tool, especially in a deep cut. The chip 
will turn over in the cut and pass out freely. By grind- 
ing the tool in this manner, it is possible to cut off very 
large diameters without drawing the tool out at any time 
during the operation. A light feed can be put on the tool 
without danger of breaking. 


Center Distance = Pitch Diameter 
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Angle Planing Block 


Figs. 1 and 2 show a device that has been found con- 
venient in planing angular work. The piece to be planed 
is secured to the upper face of the rectangular plate, usu- 
ally by means of planer-bunters and studs, the plate be- 
ing clamped to the planer table against a long knee or 
rib. 

By referring to Fig. 1 it will be seen that the plate 
has three rocker strips secured to its lower side. The 
center distances between these strips are 7144 and 15 in., 
extreme care being taken to insure accuracy. Only two 
strips are required at one time. The two, 15 in. apart, 
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ANGLE-PLANING BLOCK 
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are generally used for acute angles, while the two 7% 
in. apart are used only on “wide” angular work. The 
formula giving the size of block to insert under one 
the rocker strips is: Center to center X< sine of angle = 
size block. This formula is stamped upon one edge of 
the plate and thus tends to prevent error in this respect. 

In making the rectangular plate, care is exercised i 
planing the slots for the rocker strips closely to the cor- 
rect dimensions, and when grinding the sides of the 
rocker strips the utmost care is taken to insure perfect 
center distances, as indicated in Fig. 2. The slots are 
corrected by scraping so that the bearing surfaces of all 
rocker strips have perfect contact on a flat plate. 

The upper surface of the plate is planed parallel with 


~ 
— 


the bearing surfaces of rocker strips. The cylindrical 
ends of the strips are ground concentric with the outet 
diameter and provide means for testing the accuracy of 
the center distances. As shown by Fig. 2, each of the 
strips is secured to the cast-iron plate by two ,y-in. 
screws and one 14-in. dowel. 

Supposing one has to plane an angle of 7 deg. and that 
the two outer strips are to be utilized; the size block 
used should be 15 in. X sine 7 deg., or 15 in. & 0.12187 
= 1.82805. 

C, L. Goopricu. 

Hartford, Conn. 
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High-Speed Steel for Reamers 


Every person upon whom rests the responsibility of 
the cost of production has to face the question of whether 
or not it is profitable to make certain tools of a high 
grade or a cheap grade of material, and must know what 
results are necessary to make profitable the use of high- 
speed steel in place of a high-grade carbon steel for 
reamers. 

Take as a typical case, a 2-in. diameter shell reamet, 
31% in. long over-all. For material, consider a high-speed 
steel at 60c. and a carbon steel at 20c. per lb. The 
average cost of each reamer made of the two materials 
would then be about as follows: 


Hourly rate for tool maker and hardener ; » Saw: pony 
Overhead, { labor cost. . i a 0.26 
Total hourly rate...... ‘ : 24 tT 0 jel 
Se a ie a ae nd ee ee .Witeenees 5.33 
Cost of material 4} lb. high-speed steel @ 60c. per Ib........ 2.70 
Cost of material 4 lb. carbon steel @ 20c. per lb..... i 0.80 
Total cost of high-speed steel reamer....... 8.03] 
Total cost of carbon steel reamer... 6.13 


Allowing that the reamers would ordinarily be ground 
once a day, and that each would be good for 30 grindings, 
the daily cost of each reamer would be: For the high- 


speed reamer, 8.03 — 30 = $0.268; for the carbon-steel 
reamer 6.13 — 30 = $0.204. 

The machinist’s day rate (8 hr. @ 36c. per hr.) aoe daiacce Ce 
Cost of grinding } hr. (hour rate for tool grinders 30c.).. . ’ 0.15 


Labor cost per day. 3 

Overhead, { labor cost 2 

bor cost plus overhead. 5. 
Total daily cost of operating ‘high-speed steel reamers, 5 ).268 or 5.318 

> 

J 

0 


+4 


{ 
Total daily cost of operating carbon steel reamers, 5.0: 0.204 or 
Extra cost of high-speed reamer per day Bo icin Wohi alate aad ea 


THE TOTAL DAILY COST OF OPERATING 
0.064 — 5.254 = 0.0122, or the increased cost of using 
the high-speed reamer is 1.22 per cent., showing that an 
increase in production of 1.22 per cent. would pay the ex- 
tra cost of the high-speed reamer, and all increase in 
production over this amount would be a gain. 

Then, again, the daily cost of ae the carbon-steel 
reamer is $5.254. Cost per hour, 5.254 + 8 = $0.656, 
or cost per minute $0.011, 

If we take the allowable speed for a reamer of high- 
speed steel, as only twice that for one of carbon steel, 
we find that the extra cost of the high-speed reamer 
will be just equalized by the saving due to decreased time 
of reaming if the reaming operations have been consum- 
ing 11% min., or 2.4 per cent. of the time. 


SS 
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The preceding has considered only a saving made by 
increase of rate of machining. We desire now to take up 
what increase in duration of service would be necessary, 
provided the rate of machining was the same with both 
reamers, aS under some conditions it would not be ad- 
vantageous to change this. 

The cost of the reamers was $8.03 and $6.13, 
making the extra cost of the high-speed reamer 
$1.90. We will allow, as before, that the reamers are 
ground once a day, taking % hr. each of the tool grind- 
er’s time at 30c. per hr., or at a cost of 15c. per grinding. 

Let 7 represent the time in days of service of the 
carbon-steel reamers. 

Let P represent the per cent. increase in services, which 
it is necessary for the high-speed reamer to give. 


respec- 


tively, 


Then 
190 (15 xX 7) P +613 =P 
190 


P= 
615 + 14 


15 7 is the cost in cents of grinding the carbon-steel 
reamer. Now, allowing that the carbon-steel reamer 
tested 30 days 

190 
P= 179 


613 + 450 — 
or an increase of 17.9 per cent. in length of service ob- 
tained from the high-speed reamer, will pay for the dif- 
ference in cost of the steel. The cost of grinding the 
carbon-steel reamer was 30 grinds at a cost of 15c. per 
grind, or $4.50, and the reamer cost per day was $0.204. 
The results show as follows: 





Cost of grinding carbon-steel reamer................. $4.50 
Saving by use of rice from reamer $4.50 X 0.179.. ee 0.805 
Increase days of service from ae reamer, 30 X 0.179 or 5.37 days “ 
at $0.204 per day. 1.095 
1.90 


Total saving for increase of 17.9 per cent..... 
which checks our previous figures. 


If we neglected entirely the cost of grinding, then the 
increase of service would be 190 — 613, or 


necessary 
1 length of 


31 per cent., or an increase of one-third 1 
service will more than pay for the. increase in ago of the 
high-speed steel. 

If the reaming ope rations are consuming 11 min. 36 
sec. a day, which is equal to 2.4 per cent. of the time, 
that is a sufficient amount of work to justify the use 
of high-speed reamers, and if the reamers give an in- 
crease in production of 1.22 per cent., they will be just 
paying for their increased cost. 

If the conditions are such as 
creased rate of machining, the present 
maximum possible, then, neglecting the saving in 
of grinding, an increase of 31 per cent. in length of 
service, or making allowance for the saving on grinding, 
an increase of 18 per cent. in length of service, will suffice 
to offset the increased cost of the high-speed steel. 


E. T. WARNER. 


not to allow of an in- 
rate being the 
cost 


Chicago, Ill. 
Making a Casting from a Broken 
Gear 


In the machine shop where I am employed as a fore- 
man, an accident oecurred recently to one of the large 
planers. One of the main drive gears, 60 in. in diameter, 
8-in. face, was smashed, and the spokes of the gear, be- 
ing the weakest part, were carried away, leaving the hub 
intact and the rim dangling on the shaft. 
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The job on the planer was urgent and could not be 
done on any other machine in the shop, so it became 
necessary to make immediate repairs. 

After successfully assembling the broken parts suit- 
able for a pattern, the question of overcoming the shrink- 
The gear was 60 in, 


age was next considered. diameter, 
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and allowing 14 in. to the foot would reduce its diameter 


°¥ in., which would render the gear of no use for its or- 
iginal duties. The following method was accordingly 


adopted in the foundry; After completing the necessary 
work on the mold, the cope was removed and the pattern 
or old gear, removed from the sand and a suitable spindle 
erected in the center of the mold, to which a sweep was at- 
tached. This sweep was used to cut out a channel, whose 
radius was true to the centers, and the depth equal to the 
face of the gear. Into this channel were inserted six 
sections of cores made of suitable diameter to snugly fit 
in the channel made by the sweep, proper allowance be- 
ing made for the necessary shrinkage of the casting. 
When the casting was poured and removed frem the 
sand it was found to be the same diameter as the old one. 
J. Watson. 
Somerville, Mass. 


Raising the Melting Point of Solder 


Some vears ago in experimenting on brazing, I under- 
took to braze two pieces that had been previously soldered 
together. There was still some solder in the bottom of 
the hole. Ordinary granular spelter was melted in the 
hole with the intention of inserting the other piece to be 
brazed, but it was found that although the spelter had 
melted freely, it had immediately solidified again, nor 
could it be remelted by the heat of our blowpipes. The 
supposition was that an alloy had been formed that had 
a higher melting point than we were able to reach. 

Now we find that we would like to apply this principle. 
Do any of the AMERICAN MACHINIST readers know of a 
metal or a combination of metals that we could add in 
a powdered or granular form to the surface of melted 
half-and-half solder around a joint, which metal or 
metals would alloy with the solder to form a composition 
of a much higher melting point than that of soft solder? 

Grorce W. ARMSTRONG. 


Norwich, Conn. 











August 21, 1913 


Bench-Lathe Grinder with Automatic 
Feed 


The engravings represent an automatic feeding device 
designed for a slide-rest grinding attachment used in the 
bench lathe. Fig. 1 illustrates two views of the device. 
The threaded end of the stud A is screwed into the base 
of the grinder and supports the remainder of the arrange- 
ment. This stud is represented by the same letter in 
Fig. 2. Its opposite end is turned down to 0.2-in. di- 
ameter, and is tapped. The piece B is machined as 
shown, the elongated opening permitting adjustment on 
the stud A, while the other end forms a way for the 
member C, into which it fits and is secured with two 
screws. Passing through C' is a counterbored hole into 
which the shaft D, with wormwheel, revolves. An ad- 
justing collar on the end of this shaft may be seen at £, 
Fig. 1. At Z is a housing, which is bushed with bear- 
ings, for the wormshaft G, one of which is drawn under- 
neath. One bushing is first pressed into the housing, 
then one end of the shaft @ is inserted through the un- 
bushed hole into the bushing, after which the other bush- 
ing is slipped over the other end of the shaft and pressed 
in. The housing is fastened to C by means of a screw 
and two dowel pins, as shown in Fig. 1. The upper end 
of the wormwheel shaft is sufficiently long to allow of 
considerable adjustment of the heart-shaped cam, as is 
also the wormshaft upon which the driving pulley is 
secured. 

Idlers mounted upon a screw as at J, Fig. 2, are em- 
ployed for the purpose of securing a horizontal drive for 
the attachment, also adjustment of the cord belt used. 
A hole is drilled and tapped near the edge of an ordinary 
bench block. After the screw with idlers is in place the 
block is set up on edge underneath a small cone pulley 
on the countershaft of the lathe. The belt is thrown over 
the cone pulley, then down over the idlers, and to the 
driving pulley 77. 

By moving the bench block one way or the other the 
belt may be made as tight or slack as desired. Between 


Place Cal Spring on “ 
Spindle here (art Cam 










0 0'@ a'e'a' aaa e*e Ot 





OOOO KS 
OOOO eS ‘ See 

> > On 
enero ete sete retete® 














Fie. 1 BENCH-LATHE GRINDER 





AMERICAN MACHINIST 325 


the bushing and the pulley a compression spring is placed 
for the purpose of keeping the cap J, Fig. 1 (which is 
bored taper to fit the tapered end of the spindle), in con- 
tact with the cam. As a further aid to this the driv- 
ing belt may be adjusted to lean slightly from the verti- 
cal. 

In designing this device my aim was to make an exten- 
sive job of traverse grinding more economical and inter- 
esting than it would be were the grinder fed by hand. 
It was tested for four days and proved satisfactory. 

Gus HAgssLer. 

Elgin, Ill. 
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Finding Flaws in Autogenous Welds 


Faultfinding is sometimes very desirable—especiall) 
in construction, and more particularly where the faults 
are serious and hidden at the same time. Recently, Herr 
A. Stadler published a method of discovering hidden 
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FINDING FLAWs IN AUTOGENOUS WELDS 


flaws in welds made by the now so prevalent autogenous 
process. This method of welding has sometimes a very 
undesirable quality, in that the surfaces which are to be 
joined have not been really brought to fusion, hence 
although they are in air-tight contact, and will resisi: 
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some force to draw them apart, as a rule they are only 
supported on each side, or perhaps on but one side, by 
perfectly welded surfaces. In this particular the old- 
fashioned method of heating the two pieces separately, so 
that their surfaces can be carefully inspected, has the ad- 
vantage, bat it is not always practicable, and is usually 
more tedious and expensive. The autogenous process 
comes in as no other can for the repairing of breaks in 
cylinders, etc.; but unless the weld goes through, the 
entire work is apt to be deceptive and dangerous. 

The discovery of flaws in breaks supposed to be perfect- 
ly welded is effected by Stadler, as follows: Referring 
to the engraving, two imperfectly welded pieces AA rep- 
resent the two plates, B the welded seam, and C the un- 
equally expanded portion of the edges; while D is a yet 
unwelded place which it is desirable to discover. £ is an 
imperfect weld; and F is slag, which lies between the 
two surfaces which should be joined, and, of course, 
lessens the surface and strength of the weld. The face 
of the latter may be smoothed with the file, but there 
will be apparently not the slightest sign of any imperfec- 
tion. At this stage the piece would be passed without 
hesitation by the most conscientious inspector. 

But now let him apply to the filed surface a solution 
of 100 parts by weight of pure water, 5 of chemically 
pure nitric acid, and 5 of chlorate of potash, which will 
lay bare the outer material just under the surface, and 
there will be another story to tell. There will appear a 
crystallized line along the weld; the crystals getting less 
and less pronounced as they are more distant ‘from the 
line of contact; then the cracks where the surfaces, not 
having been melted, do not absolutely touch, will show as 
dark lines. Slag will not be attacked by the acid, and 
will be glassy, in contrast to the dark gray metallic tone 


alongside, and burned places will be shown by the fact 
that the crystals appear black. 


Rogpert GRIMSHAW. 
Dresden, Germany, 
oo 
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Pin Gage for Large Work 


The accompanying line cut shows a form of pin gage 
for gaging the bore of large cylinders. The cylinders 
referred to did not require to be extremely accurate as 
regards size of bore. Size to size minus 0.015 in., was 
considered near enough for all practical purposes. 

It will thus be seen that with a pin gage, which has 
no method of adjustment, much trouble would be exper- 
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FIG. 1 
A Nove. PIN GAGE 


ienced in ascertaining when the cylinder bore was with- 
in above mentioned limits. To obviate this trouble and 
also to standardize the limits of error for each size of 
cylinder, this pin gage was made and proved very success- 


ful. 
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The gage consists of a tube A, which is bent in the 
center of its length to clear the boring bar. One end 
of the tube is fitted with a solid piece of steel, drawn 
to a point, in the usual way. The adjustable part is 
fitted to the other end and consists of a solid piece B, 
which is secured to the tube by two rivets. The sleeve D 
is drilled and tapped to suit the screw C. It will be no-. 
ticed that C is threaded only half its length, the remain- 
ing half being plain and slightly smaller in diameter, 
also that the diameter at the bottom of the threads of 
the screw, and the hole into which this plain part fits 
is made to suit it. The setscrew # is used to clamp 
the sleeve D after it is set. 

Before being issued to the workmen the gage is taken 
to the toolroom and adjusted to the exact size of the 
bore of the cylinder. The gage plate, Fig. 2, is now taken 
and the end marked “Not Go In” is reduced until it is 
0.002 in. larger than the space between the collar of 
part B and the collar of part D. Now the limit of error 
allowed is 0.015 in., therefore the “Go In” end of the 
gage plate must be reduced 0.017 in. smaller than the 
“Not Go In” end. 

It will be seen that by the use of such a gage it can 
easily be ascertained if the job is within allowable lim- 
its of error. 

JouN GRAHAM, 

Sparrows Pt., Md. 
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Making Thrust Washers 


The usual practice is to use forged or sawed blanks, 
chuck, bore and face one side, then face the back side 
on a plug arbor and turn to diameter on a string or gang 
mandrel. These collars are usually made of low-grade tool 
steel, hardened and ground all over. 

On a washer for a 16-in. lathe, the time, with the 
several handlings required, averaged 15 to 20 min., not 
including forging, sawing or grinding time. By under- 
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MAKING Turust WASHERS 


cutting they were finished ready to harden and grind in 
5 min., and a fair-sized core of steel was saved. The 
method shown in the sketch was as follows: A short 
bar A of annealed stock was chucked and the end cen- 
tered for the tail center. It was turned to the diameter 
of the thrust washers, plus grinding allowance, then 
necked down with a parting tool B to about 4 in. below 
the diameter of bore and then undercut from the side 
with a tool C, as shown. 

By paying attention to the lubricants and to the di- 
rection of spring in the tools, all operations were fin- 
ished with power feed. The steel was of the same grade 
used in that shop for lathe and miller arbors, and: so the 
core saved found ready use in the tool room. 

Cincinnati, Ohio. Howarp Bogart. 
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Making Grooved Taper Pins 


In regard to H. L. Nickerson’s letter on the manufacture 
of grooved taper pins and channel pins, I have outlined a 
method which I believe would be suitable. 

Pins of the dimensions given by Mr. Nickerson, on page 
75, Vol. 39, could be manufactured from %-in. cold-rolled 
stock. The stock should first be cut into suitable lengths 
and the groove milled parallel to its axis. To allow for 
finishing, the groove would, of course, require to be milled 
deeper than the finished depth. The exact amount will be 
shown later. 

Fig. 1 shows a jig which is designed to hold the grooved 
rods while the taper is being ground in such a manner that 
the emery wheel will remove the surplus stock from the 
side remote from the groove, merely touching the grooved 
side sufficiently to clean it up. The jig is used bolted to the 
faceplate of the lathe. It consists of an outer casing of 
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FIG. 3 


MAKING Groovep Taper PINs 

east iron A. Into this casing is fitted a steel tube B. This 
tube is fitted at one end with a spherical shoulder which 
fits into a recess in the casing A, which has been cupped to 
receive it. This end of the tube is also fitted with a simple 
self-centering chuck or draw-in collet C. The other end of 
the tube C is screwed to receive the round nut D and washer 
E. This nut when screwed up exerts a pressure against the 
guides F and binds B at any desired angle. In order that the 
nut D may be accessible when the jig is bolted to the face- 
plate, an opening is left in the casing: see Fig. 2. 

The method of operation is as follows: The jig is mounted 
on a lathe in such a manner that when the tube B is in the 
central position, that is to say, when B is fixed in the center 
of guides F, the chuck C will run true. A length of stock 
already grooved is inserted in the tube B, care being taken 
that the groove is in the position shown in Fig. 1. To in- 
sure the observance of this it would be well to insert a dowel 
pin in the jaw of the chuck or some other convenient place. 
The tube B must now be set at the proper angle. To obtain 
the amount of offset required at guides F, proceed as foHows: 

Diameter of stock -: % in. 

Diameter of large end of pin = ™/g, in. 

Thin stock to be removed at large end = 2/g in. a 

a side. 

Diameter of small end 4 in. 
The amount of stock to be removed = % in. — \ in. = 

% in. 

Now, since all stock side at 


is to be removed from one 


5) 
_ , ‘ ’ naan & y 
the small end x, Fig. 3, ~ \* — s - 0.1015625 in. Now 


taking the length from point Y, Fig. 1, to outside of guides F 
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we can find the required offset. 
1% : L:: 0.1015625: 
L X 0.1015625 
1.125 
From above we also find that the amount of metal re- 


0.0234375 in., therefore, 


= Offset at guides. 


moved from grooved side = e = 
depth of groove when milled. 
Req. depth + 0.0234375 in. 

Having set B at proper angle the emery wheel G must 
now be set at the same angle. A belt passing around pulley 
I serves to drive wheel G and the bracket supporting the 
wheel must be mounted so that it can move parallel to its 
axis and also be fed into the work. 

As the chuck C revolves, the emery wheel G is moved 
along the length of the pin until it has been reduced to the 
proper diameters. To cut off, the tool H, Fig. 1, is provided, 
mounted on a suitable slide. As will be seen, the point Y 
(Figs. 1 and 2) is the center from which all measurements 
must be taken as at this point the stock must run true. Fig. 
1 shows the point Y 1 in. from the chuck C to allow the nut 
on the emery wheel G to clear. 

JOHN GRAHAM. 

Sparrow's Point, Md. 


Ad 
ve 


Mathematics and Languages 


It almost seems as if the editorial on page 203 was writ- 
ten to draw out discussion. The statement to the effect that 
it is difficult to advance a reason for teaching mathematics 
in industrial training is certainly one which should be an- 
swered. As it goes on to deal with.engineering education, it 
is to be presumed that the editor is discussing that branch 
of industrial education. 

All educational subjects may be divided into two sections, 
one which requires exact knowledge and one in which a gen- 
eral impression should be made on the student’s mind. An 
inexact knowledge of the multiplication table is worse than 
none. An exact knowledge of Shakespeare’s plays would 
involve a waste of energy for 99 per cent. of men. 

Mathematics being an exact science has naturally been 
taught by rigid methods. Possibly the editorial in question 
intends to convey the idea that some portions of higher 
mathematics might better be brought to the attention of the 
pupils then dropped, in which view I would heartily 
concur. 

A serious difficulty in most schools arises from the fact 
that mathematics is taught as an end rather than as a means, 
and by mathematicians rather than engineers. To a mathe- 
matician the solution of an intricate problem gives all the 
joy that a square meal does to an engineer. Fortunately 
there are few mathematical people who look on mathematics 
as an end, for the world has but a limited number of square 
meals to offer for that kind of work, commendable as it may 
be. To the vast majority the only excuse for mathematics is 
its use as a tool. 

A well stocked tool chest and skill in the use of the tools 
in it is a very desirable thing for a workman to possess. 
Next to that is a tool chest with a limited number of the 
most essential tools and great facility in their use for jobs, 
which may vary slightly from those for which the tools were 
designed. 

There is very much of mathematics with which engineer- 
ing graduates should be much more familiar and sure than 
they are, and there is much that is usually taught that seems 
like a great waste of effort. 

Take, for example, the theorems of Euclid; the larger part 
of them involved labored proofs of perfectly obvious things. 
Why prove that the opposite angles made by two interseeting 
lines are equal? Why prove that only one perpendicular can 
be erected at any point on a line? The only excuse for prov- 
ing these things is that they train the mind to think logically. 
All the geometry which an engineer uses with any degree of 
reguiarity covers only a very few pages of his handbooks. 
Why require more from engineering students? 

I do not mean by this that I would take away from stu- 
dents the privilege of studying much more, but it has always 


and 
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seemed to me that a technical school should require very 
near perfection of attainment in some things and a reading 
knowledge of many more. 

Take calculus, for example; very few men have any chance 
to use it at all. Of these few an infinitesimal percentage use 
it enough to keep it fresh in their minds. 1 oceasionally, 
very occasionally, want to use it. Between whiles I forget it, 
so I wrote out all that I could find any application for includ- 
ing the common integrations. It takes 15 typewritten pages 
and 14 figures. I did this nearly ten years ago, and this in- 
cludes all the additions during that time. I am glad to have 
been through calculus. I am glad in the sense that one feels 
the power that comes from solving a difficult problem or climb- 
ing a mountain. It is probably about the same feeling that 
impels a hen to roost always on the highest perch. I would like 
to see a few such things printed in good black type where they 
occur in a textbook on calculus and then see the professor 
give his pledge to the class to base his examination on those 
few things with a 90 per cent. standard for a passing mark 
Would not his students be in a position of still greater power 
by his so doing? 

If, on the other hand, the editor intended to convey the 
idea that mathematics is not an essential tool for an engineer, 
he should have printed it in a number that did not carry so 
complete a refutation. To read that issue necessitates a 
knowledge of graphs, of percentage, of descriptive geometry, 
development of surfaces, of logarithms, geometry,. kinematics, 
trigonometry and algebra. It would almost seem as if an 
engineer might well be educated to intelligently use the col- 
umns of the “American Machinist.” 

ENTROPY. 


Worcester, Mass. 


cAI 
oe 


An Old-Time Feed Mechanism 


I read with interest E. A. 
old lathe in Vol. 38, page 


Suverkrop’s description of an 
742. The worm and wormwheel 
feed mechanism is without doubt one of the earliest con- 
structed to accomplish a power feed and reverse. It recalls 
a somewhat similar feed gear I saw a good many years ago 
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on a miller of British manufacture and may possibly have 
been developed from the one described by Mr. Suverkrop. 
The engraving (from memory) shows the arrangement. To 
the driving-cone pulley A, the pinion B is attached; this 
Pinion engages with the pinions C to which are attached the 
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right- and left-hand worms D. These worms engage with 
the corresponding wormwheels E fixed upon the feed shaft 
F. Upon the bracket G, which swings on a central pin H, 
two studs are attached to carry the pinions C and the worms 
D. With the handle of the bracket G in the central posi- 
tion as shown the feed gear is disengaged The raising and 
lowering of G gives a forward and backward motion as de- 
sired. 

This gearing was neatly attached to the side of the ma- 
chine, and, as far as I remember, gave no trouble in opera- 
tion. It is probable that something of this sort suggested 
the sliding tumbler gear so common today in connection 
with the feed gear of our machine tools. 

F. P. TERRY. 
Belfast, Ireland. 


os 
ee 


Repairing Cracked Punch-Press Head 


cracked head on a punch press 
as described in Vol. 39, page 16, by E. A. Thanton, will hardly 
answer on a heavy machine. I had occasion some years ago 
to repair a largwe back-geared punch press, which had the top 
of the head completely broken off as shown at AA in the 


The method of repairing a 











REPAIRED PuNcH-Press Heap 


accompanying illustration. I shrunk a 2-in. square machine- 

steel band around the head, and it made a very neat and solid 

job which required no drilling or machining of any kind 
FRANK KUSTERLE 


Kenosha, Wis. 


os 
ve 


A Patented Impossibility 


Frank Richards, writing at page 241 on “A Patented Im 
possibility,” came to his decision too hurriedly . The attorney 
accepting a fee to procure a patent such as this, is as fay 
from amusing as the patent-office examiner granting it is in- 
competent, for both know their business. I will not take 
space to quote the patent which may be re-read from the 
page referred to, to show the usefulness and very good idea 
of the form of thread as described 

Mr. Richards states that as the bottoms of the threads 
grow deeper the angle of the threads change and become 
more acute. This is not so tolts are cut with U. S, shape 
threads, that is, standard bolts are. These have flats on the 
top which grow smaller as the thread grows deeper. The 
outside diameter can remain the same for the full length of 
the bolt. The angle of the tool will not have to be changed 
but only made to go deeper. It can be very easily cut on a 
lathe. I know of a device which is now being patented, 
which though not designed for that work, makes the cutting 
of that particular style bolt as cutting one of the 
standard bolts. 


easy as 


KUHRT. 
Hartford, Conn. 
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EDITORIALS 





Initiative of the Subordinate 


Among the many factors making for the success of 
any business enterprise, such as proper financial backing, 
suitable location of shop or store, adequate advertising, 
and efficient salesmanship, are the two indispensable 
ones, good morale and a good leader. Morale compre- 
hends on the part of subordinates a fairly high order of 
intelligence, a proper loyalty, and a keen, active desire 
to carry out the leader’s plans. It does not, however, 
include that unity of effort, that concerted action de- 
manded by a successful modern business concern. 

To obtain this concert of action, the head of the es- 
tablishment must thoroughly imbue his subordinates with 
his main ideas until all their actions are governed by a 
common doctrine. This done, and. the sphere of each 
clearly defined, he should thereafter rely on their in- 
itiative. This is also true of others than the leader. We 
must give our juniors all the responsibility they can 
stand; allow them a maximum amount of discretion, 
and reserve criticism as far as possible until after the 
work assigned them is completed. 

We should be forbearing and patient during the prog- 
ress of the work, and if a mistake is made, due to in- 
experience or over-zealousness, we must not be too harsh. 
We must not withhold moderate praise when merited; 
neither, for exactly the same reason, must we refrain 
from censure when deserved, but it must be purely im- 
personal censure. 

As soon as one in charge of other men attempts the 
personal direction and supervision of too many details 
he begins to look backward, not forward. There is a 
certain human tendency among seniors to meddle in the 
routine work of juniors. The reason for this is clear. 
Advancing from subordinate duties to higher ones, we 
are more familiar with the work of the assistants whom 
we have just left than we are with the new duties we 
have yet to learn. We must first satisfy ourselves of 
the ability of our assistants, then show our confidence in 
them, demanding in return an absolute loyalty to our 
policy. Without this last, initiative becomes a two-edged 
sword, capable of effecting the greatest destruction in 
any organization. 


°° 
rod 


The Open Shop 


This has nothing to do in any way with the demand of 
employees, or the labor conditions in any manufacturing 
establishment. It refers solely to the open-mindedness 
of the shop manager, and his attitude toward the indus- 
try in general. 

While the majority of managers of large, modern shops 
realize that the position of the mechanical industry of 
this country is greatly due to the interchange of ideas, 
there are still a few who cling tenaciously to the old 
idea of shop secrecy. Without bothering to show the 
practical impossibility of this, in these days when men 
go from shop to shop, and when shop operations can be 


very largely analyzed from an examination of the fin- 
ished product, there is another side which will appeal to 
all fair-minded men. 

Shops which refuse to open their doors to any outsider 
and who impose the penalty of dismissal on employees 
who divulge any of the methods used in the shop, should 
in all fairness, refuse to use suggestions obtained from 
others. As a matter of fact, however, several of the 
closed shops with which we are familiar subscribe regu- 
larly for several copies of the AMERICAN MACHINIST and 
other publications, and endeavor in every way to secure 
information concerning the methods of others in their 
line. They also make scrap-books of clippings from tech- 
nical papers and have them conveniently arranged for 
tool draftsmen and others, to use in designing special 
jigs and fixtures. In this way they practically go into 
the shops of others in their line of work and make use 
of the ideas which they have developed, while at the 
same time refusing all others an opportunity of benefit- 
ing in any way by their own discoveries. 

But, leaving aside the unfairness of the methods, there 
are many wide-awake managers who believe it to be un- 
profitable in every way. One manager, who had kept 
one of his departments closed to visitors for many years, 
confessed that in going into the matter carefully he 
found this to be the most behind the times of any de- 
partment in the plant. He attributed this to the fact 
that nearly every visitor left one or more suggestions 
which were of value, while in the department mentioned 
everyone went on in the self-satisfied way, believing that 
they had developed the best method of doing that kind 
of work. 

We occasionally meet a shop manager who takes the 
extremely broad view that, while the publicity connected 
with the publication of some of his tools and methods 
will probably do him no good whatever, he has received 
many valuable suggestions from others through technical 
papers and feels it his duty to contribute to the general 
fund of information in this same way. 


Unity in Machine Design 


One of the signs of the advance of civilization has 
been the increased amount of foresight and planning 
with which work has been done. Our forefathers worked 
day by day if not hour by hour. They built machinery 
by starting with a crude framework and building to it 
here and there as the exigencies of the case may have 
demanded. While we are by no means entirely removed 
from that stage of progress a careful survey of the ad- 
vertising pages of the AMericAN Macutntst shows the 
utter impossibility of building modern machinery for 
most purposes without fairly complete drawings. 

The two oldest machine tools, the lathe and planer, 
have not yet given way entirely to this advance, and 
it is doubtful if many have attacked the problem of 
design except as a matter of making improvements. 
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A lathe today is what the first lathe was—a bed with 
supports carrying a head, a tail and a carriage. All 
these parts are larger and heavier for a given rated capa- 
city than they were at first or at any time up to yes- 
terday. The design of these four essential parts has 
advanced without any particular unity. So far as any 
record appears there is no preconceived idea that a given 
size of head spindle necessitates a given size of tail 
spindle, or that a given swing of lathe calls for any 
particular length of carriage; and certainly no one would 
think of deepening a lathe bed because it was lengthened, 
though probably that is the only place in modern me- 
chanics where a variation would not be made. 

This lack of unity in design is almost as apparent in 
the case of the planer, and certain other tools. Is it not 
possible to find some scientific relation between the pro- 
portions of these essential parts of the most used ma- 
chine tools? 


os 
oe 


Technical Research and the Manu- 
facturer 


At the close of the German tour of the American 
Society of Mechanical Engineers, a small party of men 
interested in research work gathered to talk over some 
of the things that had been observed in German technical 
schools. A few of the features commented on are worthy 
of presentation to a larger audience. 

Much research work is done in German 
schools, and an enormous amount of money is spent. 
An investigation of heating and ventilating outlined in 
one school will cost 50,000 marks ($12,500). This cov- 
ers a complete study of heat losses through building 
materials. In much of this work manufacturers co- 
operate by furnishing money, materials and machinery, 
and the results of the investigations are available for 


technical 


industry. 

Here is an example for American manufacturers to 
follow. Make use of our great technical schools in solv- 
ing problems that confront them. But the schools, on 
the other hand, also have a duty to perform in separating 
teaching and research. As a rule a good teacher is a 
poor research man, and vice versa. Further, the run- 
ning of a few tests by seniors under the eye of a profes- 
sor is not research. Far from it. German research 
work is done by professors of the highest grade, with 
trained observers or assistants. The importance of the 
work demands the best and undergraduate observations 
are not in that class. American research work must be 
of the best to be of any value. 

Here is an opportunity for the closest of codperation 
between manufacturer and technical school, the first to 
state his problems and furnish many of the means for 
their solution, the latter to develop research staffs capable 
of working out the solutions. 


cAd 
ve 


The Passing of Riveting 


Flame welding is slowly coming into use in our shops, 
though not in a way to attract special attention as a 
But the visitor to 
some German machine shops begins to be impressed with 


shop process with great possibilities. 


the idea that riveting and soldering as means of fastening 
together two pieces of metal, are fast passing away. 
Not only is flame welding used for the operations 
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with which we are familiar, but for others. Aluminum 
tanks, pipes, etc., for brewers’ and chemical manufac- 
turers’ use are flame welded. Nickel is successfully 
handled under the torch. Cutting tools are being made 
from lew-carbon steel by changing the structure in the 
Bases for oil engines, automobile- 
pipe, ornamental-iron 


oxyacetylene flame. 
engine cylinders, 

work, are either in the commercial stage of manufacture 
by flame welding, or are well through the successful 
The application seems to be as wide 


boiler tubes, 


experimental stage. 
as the necessity of joining together or severing two pieces 
of metal. 

In construction work flame welding is being used by 
plumbers and pipe fitters who are putting in entire pip- 
ing installation without threaded joints. An instance 
of this is the five English miles of piping in the Palace 
of Justice in Céln, put in in 1910. This is iron pipe 
put together with oxyacetylene-flame welded joints. Not 
a single screwed joint was used. 

In general, flame welding is stated to cost but 40 
The shop con- 


to 50% of riveting, on the same piece. 
the greatest amount of gas per day for such 


suming 
welding is a government shop in St. Petersburg, work- 
ing on army and navy equipment. 

The interest in the process is further shown by the 
facts that for six years a journal has been published in 
Germany exclusively devoted to welding, 
an 800-page handbook has sold to some 5000 copies, 
and a textbook for industrial schools is just entering its 
second edition. 


autogenous 
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Engineering School in Turkey 
A school of 
Robert College, Constantinople, this being the second 
largest American educational institution in Turkey. 
John R. Allen professor of engineering at this in- 
stitution, writing in the Levant Trade 
out that the city of Constantinople has not a single large 
Th 


interest 1n 


engineering is now being established in 


Review, points 
manufacturing plant, except the government works 
Turkish people hitherto have taken little 
science or engineering and until recently there have been 
no opportunities for technical education in Turkey. 
Courses of study for the college have been modeled in 
a general way after those in American and English col- 
leges, altheugh naturally local conditions have made nec- 
The courses laid out will be 
lines, but 


essary some modifications. 
principally along mechanical and electrical 
options will be given in civil-engineering subjects such 
as surveying, steel structures, railroad construction, wa- 
ter-power development and irrigation. 

The engineering building consists of a main structure 
with two wings, with house between the wings. 

The shop wing is 110 ft. long by 54 ft. in breadth, and 
four stories high. The lower floor of the building will 
be used as a forge shop, which will be equipped with 
forges. The floor 


The cupola will be located in the court yard 


pe wer 


down-draft second will contain the 
foundry. 
and have a spout entering the foundry department. The 
machine shop is located on the third floor, and the wood- 
working and pattern department on the fourth floor. The 
machinery in all departments is to be driven by motors. 

The other wing of the building will contain the power 
plant, experimental, steam, electric and hydraulic labora- 


tories and the drawing rooms. 
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SHOP EQUIPMENT NEWS 


Heavy Roll Grinder 


The halftones show a large roll grinder recently de- 


veloped by the Landis Tool Co., Waynesboro, Penn. This 
grinder employs the principle of traversing the grinding- 
wheel carriage. 

It is strictly a manufacturing machine, and while prin- 
cipally intended for grinding hardened steel and chilled 


extending the full length of the rear of the machine. 
From this the different mechanisms are driven inde- 
pendently through belts. 

The grinding-wheel driving pulley traverses with the 
wheel carriage and is trunnioned in an independent 
carriage which travels on a track formed on the base of 
the main drive. The pulley is driven by rollers in its 
hub engaging step grooves in the main-drive shaft. This 

















Fic. 1. Front View or Heavy Roti Grinver 
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Fig. 2. Rear View or 


rolls, it is also especially adapted for finishing a great 
variety of other cylindrical work. It is self-contained, 
being entirely without overhead countershaft, except when 
it is desired to drive from a lineshaft. This plan of con- 
struction makes it convenient to place the machine under 
a crane for lifting the work in and out and offers no 
overhead obstructions to the passage of the crane. 

When electrically driven the motor is usually mounted 
on an extension of the main base, but it can be placed 
on the ceiling or wall, in which cases the base is not 
required. 

The main drive is by means of a protected shaft 


HEAVY 











Roti GRINDER 








makes a practically frictionless driving connection. 

The grinding-wheel belt passes over idler pulleys ar- 
ranged to keep it under uniform tension. 

The work and traverse speeds are varied and operated 
independently of each other, giving the necessary traverse 
feed for any work speed. For grinding taper the table 
swivels and has two scales, graduated in degrees and 
inches per foot. 

The headstock is of heavy construction throughout 
and the work is driven by powerful gearing. The 16 
speed changes are made by an arrangement of levers at 
the front of the machine. 
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The footstock spindle is operated by a hand-wheel 
which is geared to the screw for ease of operation. 

The grinding-wheel head is mounted on a V and flat 
guide. The spindle is made of special heat-treated steel 
and runs in bronze bearings which are adjusted for wear. 
The bearings have a ball-and-socket connection with the 
base, which makes them easy to keep in line with the 
spindle. 

The feeding of the grinding wheel to the work can be 
done either automatically or by hand. There is also an 
independent rapid-power feed for moving the wheel back 
out of the way when changing the work and also for 
bringing it forward to the grinding position. 

The automatic cross feed to the grinding-wheel operates 
at each reversal of the wheel carriage and can be set 
for cuts to reduce the diameter of the work from 0.00025 
in. to 9.012 in. 

There are three grinding-wheel truing fixtures: One 
mounted permanently on the footstoek for dressing the 














SHAFT 
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Fic. 3. END View, SHOWING GROOVED 


wheel when grinding the necks of rolls. Another on one 
of the bearings which carries the roll by the necks when 
grinding its face. The third fixture is for forming or 
rounding the corners of the wheel for grinding the fillets 
of the necks, and is attached to the table of the machine. 

The hearings for carrying rolls by their necks -when 
grinding the body have three point bearings, which are 
adjustable for the variation in the size of the necks, by 
wear and regrinding, and also can be quickly removed 
and replaced with others for the different sizes of rolls. 

For grinding concave, special bearings with vertical 
adjustments are used for tipping the roll to an angular 
position with one end above and the other below the 
line of the wheel which results in a 
The up and down settings 


horizontal center 
concave form being ground. 
are indicated by graduated scales and are made by screw 
adjustments: These bearings can also be used for grind- 
ing straight rolls and the arrangement. of the bearing 
pads is the same as those described above. The con 
caving outfit includes a universal driver for the work. 

The machine is built for two maximum diameters of 
work, 30- and 40-in. diameters, and in three lengths, 
120, 144 and 168 in. The grinding wheel in all sizes 
is 30 in. diameter. Head and footstock spindles are 6 
in. diameter. 
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Winding Lathe Head 


The machine shown was especially designed for wind- 
ing magnets for automobile electric starters, and is suit- 
able for general work of this nature. 











An Machinist 


a 








Winptne Latue Heap 

The head is back-geared while the nose of the spindle 
is threaded left-hand and the rear end provided with 
handwheel work and making alterations. 
The spindle revolves from the operator and is driven by 


for starting 
a countershaft placed on a bench in the rear with a 
friction clutch in the cone so adjusted that it will slip 
under the action of a strap. brake running over the large 


step of the cone connected to a foot-treadle. 


These heads are built in 11-, 14-, 16- and 18-in. sizes 
by the W. P. Davis Machine Co., Rochester, N. Y. 


Lathe Grinding Attachment 


The illustrations show an electric grinding attachment 
for lathes recently developed by Forbes & Myers, Worces- 
Mass., which can be mounted on standard lathes in 


directly on the tool rest, as shown in Fig. 1, 


ter, 
two ways: 


where it is fastened in much the same way as the too! 

















Fie. 1. Grinping ATTACHMENT MountveD In TooLpost 


post, or on a raising block, which is used in place of 
the tool rest, as shown in the second illustration. 

The raising block is made to fit lathes of standard de- 
sign so as to bring the center of the wheel on the same 
level as the center of the work. It also forms a rigid 
support for the grinding attachment. The motor is of 
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Fie. 2. ATTACHMENT MountveED oN Ratstnc BLocK 


no] 


the squirrel-cage type of induction motor, equipped with 
ball-bearings, and. furnished for use on two- and three- 
phase circuits. It is capable of delivering *4 hp. when 
used intermittently as in the ordinary lathe work. The 
windings are protected from dirt, moisture, and mechan- 
ical injury by dustproof covers. 

This attachment is reguiarly equipped with two wheels, 
one 7x1 in. for external grinding, and the other 3x¥% in. 
for internal grinding. 


*. 


Multiple-Spindle Drilling Machine 

The machine shown in the illustration represents the 
latest addition to the line made by the Francis Reed Co., 
Worcester, Mass. It will be noted that the top cones 
are brought down close to the frame, the bearings of 
which are oiled through the tops of the shafts. 

All gears are enclosed and the bevel gears are made 
of a special composition designed for greater wear and 


more quiet running. The table is supported and operated 





“AM.MacHinist 














MULTIPLE-SPINDLE DriILLING MACHINE 








MACHINIST 333 
by a telescoping screw, one binder handle locking it to 
the column.. The swing of the machine is 14 in., and it 
has a capacity for 4%4-in. drills. The head has 10% in. ad- 
justment and the table 20 in. 


xd 
ve 


A Center Grinder 
The halftone shows a center grinder built by Paul 
Spiegel, 234 E. 117th St., New York. It consists of a 
swinging bracket attached to the front of the lathe head. 
A friction wheel A can be swung into contact with one 
of the steps of the cone puliey. On the same shaft with 








———— 





GRINDER 


CENTER 


the friction wheel is the large gear B meshing with the 


pinion © on the main spindle of the grinder. The emery 
wheel )) for ordinary tool grinding is mounted on oné 
end of the spindle and the other end drives the center 
grinder F through the flexible shaft #£. The flexible 
shaft telescopes and the compound rest controls the feed 
the usual way. 


-* 


33 
Pipe Threading Die 

The pipe-threading die shown is a recent product of 
the Pipe Machinery Co., Cleveland, Ohio, and is designed 
for-use on power-threading machines, for open-hearth 
steel, Bessemer steel or wrought-iron pipe. 

The die is of the expanding type. The greater number 
of chasers used divides the work to be done into smaller 
units without decreasing the production of the machine, 
or increasing the labor required of the operator. 


of the grinding wheel in 
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Mechanical Engineering at the Ghent 
Exhibition 
By Il. W. CHUBB 


Europe appears to have suffered during the past few 
years from a surfeit of international exhibitions, and it is 
undeniable that engineering.firms in particular are tired 
of them. Exhibitions have undoubtedly been too fre- 
quent for ordinary business purposes and, apart from 
profits to promoters and to side-show proprietors and the 
mechanical pleasure that is obtained from looping-the- 
loop and so on, little advantage appears now to accrue. 
Persons responsible for serious exhibits have felt the 
burden heavily, and in Great Britain at least a govern- 
ment department has been created in order that the coun- 
try may make a respectable showing among competing 
countries. At Ghent only two European countries out- 
side Belgium are officially represented, namely France 
and Great Britain, and this fact is significant. It is true 
that pavilions and halls may be found devoted to other 
countries, including Germany, Holland, Italy, Persia and 
Canada, but, excepting the last, where the endeavor is 
once more clearly made to attract emigrants, and possibly 
Germany, where the exhibits are miscellaneous, no other 
section can be regarded as anything like representative. 
The United States is not separately participating, and, 
excepting as regards one stand and there only indirectly, 
may be said not to show. 


Power AND LIGHTING MACHINERY 


For power and lighting, alternating current at 6000 
volts, 3-phase, is generated by steam turbine sets, the ex- 
amples exhibited in the international machinery hall in- 
cluding two 1500-kw., 3000-r.p.m. steam turbines by Van 
der Kerchove, Ghent, a Brown-Boveri 2000-kw. set, in- 
cluding an old-type Parsons turbine, and a Carels-Diesel 
engine coupled to a low-tension generator of 1000-kv.-a., 
the alternators being by the Charleroi and Liége compan- 
ies. The Carel (Ghent) engine runs at 167 r.p.m. and 
has a Reavel (Ipswich) air compressor working, it is 
stated, at 75 atmospheres. On the same stand is a 2000- 
hp. Diesel engine by Carels, made to the order of the 
British Admiralty, running at 110 r.p.m. and reversible, 
according to a statement made by a representative, in 9 
sec. from full speed in one direction to full speed in the 
other. This firm shows a 2500-hp. twin-tandem horizon- 
tal steam engine and, it is worth noting, a 100-hp. hori- 
zontal Diesel engine, intended as the first of a long 
series. A 6000-kw. steam turbine to run at 1500 r.p.m., 
with an alternator by the Charleroi firm, was being 
erected at the time of the writer’s visit. A 360-kw. tur- 
bine is shown by the Société de la Meuse, Liége, coupled 
direct to a blower for blast-furnace work, the average 
speed being 3500 r.p.m. The necessary steam is gen- 
erated by six water-tube boilers by the firm of Smulders, 
Liége, with Proctor (Burnley) shovel stokers and moving 
firebars, the pressure being 150 lb., superheated 350 deg. 
C. The maximum load during the early stages of the ex- 
hibition did not exceed 2000 kw. The current is, as re- 
gards the British section, transformed to 330 volts, con- 
verted, and distributed on the 3-wire system at 440 volts, 
the transformers and converters being by the British 
Westinghouse Co., Trafford Park, and the switchboards 
by the Ferranti firm, Hollinwood. 
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TEXTILE AND AGRICULTURAL MACHINERY 


Both Great Britain and Germany exhibit textile mach- 
inery, and to the former the importance of this branch 
of engineering is shown by the fact that the United 
Kingdom is responsible for about three-quarters of the 
imports taken by Belgium in this line. Nothing very new 
is shown by British firms but the display of flax and jute 
preparing and spinning machinery and weaving machines 
is unusually extensive, for Fairbairn, Lawson, Coombe, 
Barbour, Ltd., Leeds, with Platt Bros., Oldham, take up 
about half the British machinery hall, and Platt Bros. 
are currently reported as having spent $200,000 on their 
stand, etc. In the international hall, too, G. Hodgson, 
Ltd., Bradford, exhibits looms. D. Snowdon & Sons, 
Shipley, have cotton looms, and in the British section, J. 
Hetherington & Sons, Ltd., Manchester, and other Eng- 
lish companies, show much textile machinery. But out- 
side this particular line, the British section is weak in- 
dustrially, much space being taken by government de- 
partment exhibits. The chief German exhibitors include 
W. Schlofhorst, M. Gladbach:; Schroers & Co., Crefeld; 
Sachsiscke Maschinenfabrik, Chemnitz; F. Miiller, M. 
Gladbach, and Seydel & Co., Bielfeld. 

Searchers in the French section will find a display of 
the lighter agricultural machines not equaled by other 
countries, and, as in the British section, where the Lino- 
type «& Machinery Co. (London) shows, some printing 
machines are exhibited by Marinoni (Paris) and others. 
Wood-working mac hinery is, of course, exposed in the in- 
ternational hall and also in the French section. 


AUTOMOBILES AND AEROPLANES 


In automobiles, Belgium makes its own show, motor- 
A few cars are exhib- 
ited by Germany, and France has a collective exhibit, 
but Great Britain shows only a 20-30-hp., long-wheel-base 
Wolseley chassis, with 6-cylinder engine and 200 to 
300-lb. compressed air starter, automatically maintained 
at constant pressure in the air reservoir by the engine. 
The same firm shows a sectioned 16-22-hp. petrol engine 
and a 30-hp., 6-cylinder marine engine, complete with 
propeller and reversing gear. 

In hydroplanes, the French section has a display of 
more than exhibition realism, and several monoplanes 
The Bel- 
gian exhibits in this direction consist chiefly of aéro- 
plane parts and a balloon, while the English section con- 
tains one or two exhibits of historical interest, such as 
the glider on which Pilcher was killed, and a number 
of diagrams to illustrate the work of the National Physi- 
cal Laboratory, Teddington, in this direction, together 
with a 60-80-hp. Wolseley engine with air-cooled cylin- 


cycles and cycles being included. 


are shown, and of course the Gnome engine. 


ders. 


Heavy InGots AnD Foreines 
Comprehensive displays are made both in the Belgian 
and French metallurgical sections. The Arbel firm 
(Douai) demonstrates the production by full-size models, 
showing the largest ingot in 1913 so far to be about 60- 
ton weight, the production in steel, etc., being estimated 
at 55,000 tons. Acieries et Forges de Firminy shows a 
Diesel-engine crankshaft in two sections, with ten throws. 
a gun body weighing about 50,000 lb., produced from a 
90-ton ingot; and Delattre & Co., Ferriére le Grand. 


have a roll weighing 110,000 Ib. The largest shaft forged 
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in Belgium is shown by the firm of Cockerill, Seraing, 
the shaft weighing 45,000 kg. and the cranks 40,000 kg., 
making a total of 85,000 kg., or, say, 187,000 lb. 

Another section is devoted to rolling stock. It is under- 
stood that this contains wooden models of the two earliest 
locomotives made in Belgium, that is' in 1835, one for 
express trains, weighing itself 11 tons. The develop- 
ment of the locomotive up to 1911 is exhibited by a series 
of engines, including a Belgian state-made locomotive 
with four cylinders, Schmidt superheater, and Walschaert 
valve motion, the whole weighing about 52 tons. 


AMERICAN TOOLS 


While it is quite true that in machine tools each of the 
leading nations has some exhibits, they can hardly be ac- 
cepted as representative. One stand in the machinery 
hall is devoted mainly to American tools. Here Stokvis 
& Sons, Brussels, like Vickers, Ltd., London, in the 
British section, have their machines under belt, these be- 
ing practically the only cases in which the statement 
would be true. The Stokvis exhibits include several Mil- 
waukee millers, Walker, Greenfield and Cincinnati grind- 
ers, lathes by Bardons & Oliver and Lodge & Shipley, a 
48-in. Colburn vertical boring and turning mill, Rockford 
and Leland drills, a Cincinnati planer with 2-speed coun- 
tershaft, a 24-in. Gould & Eberhardt shaper with varia- 
ble-speed electric drive, a gear hobber by the.same firm, a 
Dill sliding-head slotter, a Lapointe broaching machine, 
and one or two European productions, such as a Cleve- 
land automatic by Gildermeister, Bielefeld, Skefko ball 
bearings, a Swedish Gisholt lathe, and a Beche pneumatic 
hammer. 

British TooLs 

The British Commission was badly handicapped by the 
inability of the Machine Tool & Engineering Association, 
London, to organize a collective display. On the stand of 
Vickers, Ltd., a collection of tools by other makers will 
be found, the largest being a planer by J. Stirk & Sons, 
Halifax, to take work 5 ft. by 5 ft. by 16 ft. long. This 
machine has the Vickers’ electric drive by means of a 
20-hp. motor, a separate 3-hp. motor being used for rais- 
ing and lowering the cross-slide. By the electrical device 
when the cutting stroke is completed, resistance is added 
to the field circuit of the reversing, variable-speed motor, 
thus raising the speed. At the end of the return stroke 
the field resistance is short-circuited, stopping the ma- 
chine quickly and reversing without shock. Reversal of 
motor is effected by the switch reversing armature connec- 
tions. Part of the starting resistance is wound on the 
field coils with a view to strengthening the field at re- 
versal. The reversing clutch is driven by a chain off 
the striking gear, a friction clutch slipping to allow for 
variations in the throw at different speeds. This switch 
is in two components, which completely control the 
motor, connected mechanically, being two carbon switches 
for the field current, one for cut and one for return. By 
shaping the tappets the motor can be slowed down be- 
fore reversal at high speeds, it being arranged to act 
as a generator to give a cushioning effect. Should the 
power supply fail the circuit-breaker will open, the motor 
armature then being short-circuited through the series 
winding and thus quickly stopped. A push-button sys- 
tem of control can also be fitted. The earliest form of 
this device was described in Vol. 28, Part 2, page 456. 
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The turret lathe, by Greenwood & Batley, Leeds, de- 
scribed in Vo]. 38, Part 1, page 593, is exhibited, pro- 
ducing differential cages for the Wolseley motor car. Near 
it are two radial drills by J. Archdale & Co., Ltd., Birm- 
ingham, one of 4-ft. radius, the spindle of 13¢ in. diam- 
eter, having a vertical travel of 10 in., and the other of 
heavier type, having the maximum radius of 3 ft. 6 in. 
and a spindle diameter of 2 in. with a vertical feed of 1 
ft. 2 in. The arm of this machine turns on roller bear- 
ings, while the smaller machine is fitted with ball bear- 
ings throughout. In the Muir (Manchester) slotter, the 
drive is somewhat unusual ; the ram, balanced by a weight 
on top, bears a rack which is driven by a sector, this be- 
ing operated by link work from a crankpin. The maxi- 
mum stroke is 8% in., and with 20 hp. and vanadium- 
steel tools, a cut 2 in. broad by + -in. feed has been 
taken in crankshafts. Metal 6x8x5 in. has been re- 
moved in 20 min., and a 4-throw crankshaft for auto- 
mobiles has been squarely-slotted in the throws from the 
solid at the rate of two crankshafts to the hour, the 
length excluding end journals being about 2 ft. 6 in. It 
will, in fact, remove per minute 4 lb. of steel of 30-ton 
tensile strength. The Vickers firm shows its adjustable 
reamers up to 6 in. diameter, variable by steps of ayy in. 
and a number of vanadium-steel twisted drills, both of 
flat and of special section, milled to thin the center. 


TOOLS FROM GRRMANY AND FRANCE 


In the German section but one firm, Werkzeug- 
maschinen Aktiengesellschaft, Cologne, exhibits a lathe, 
an upright drill, two shapers, one with moving table, 
the other with moving head, and a Bickford-type drill to 
drill and tap holes, say 21 in. in diameter. 

In the French section, such tools as are shown are 
chiefly intended for motor-car manufacture. H. Ernault, 
Paris, shows three lathes, the smallest having a center 
height of, say, 714 in., and a bed about 5 ft. 9 in. long. 
The head, of all-gear type, gives twelve speeds controlled 
by two levers, sliding gears only being employed, and a 
box gives eight feeds. The largest lathe is driven by a 
3-speed cone pulley, and is of about 934 in. height of 
centers, taking about 4 ft. between centers. A small ver- ° 
tical milling machine is exhibited, together with a Kreutz- 
berger cutter grinder, in which, by means of a series of 
slides, the cutter being ground can be given the necessary 
movements, while means for the dealing with form cutters 
by templates are also provided. This machine will grind 
jobs about 12 in. wide by nearly 8 in. diameter. 

The most interesting machine on this stand perhaps is 
a duplex horizontal boring machine, which has been 
largely used by motor-car firms for boring simultaneously 
two or more cylinders. The bed carries a table which can 
be turned through 360 deg. horizontally, and is indexed 
so that holes can be drilled or bored at any required in- 
clination, one with another. The machine drive is by 
single pulley and gear box to a horizontal shaft at the 
end of the machine and thence by miter gears and ver- 
tical shafts to the boring spindles, eight speeds being 
available. Each boring head has a movement of nearly 
21 in. transversely by about 1914 in. vertically along 
standards, and with the two heads closed together it is 
possible to drill holes separated horizontally by 3,% in., 
the maximum distance apart of the heads being about 2 
ft. The table can be moved along the bed by hand 
or automatically and has eight feeds. It will slide along 
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the bed about 5 ft. 3 in., or 6 ft. 3 in. if the end supports 
for the spindles are removed. These back bearings have 
vertical and transverse adjustments by screws.and can be 
moved along the bed by rack and pinion. All the screw- 
controlled movements have micrometer adjustments. 

The machines shown by the firm of Louis Besse, Paris, 
are also intended for motor-car work, including a 4-cylin- 
der boring machine with the spindles vertical, and the 
special slot-drilling machines, described in Vol. 34, Part 
1, page 6. A camshaft-grinding machine is also displayed 
and a planer-type castellating machine, together with a 
sma]l sensitive drill for holes up to about 34 in. diameter. 
Another firm, Jacquot & Taverdon, Paris, exhibits hand- 
operated shapers and slotters. 


BELGIAN EXHIBITS 


The Belgian machines are all in the international ma- 
chinery hall. The firm of Demoor, Brussels, shows two 
lathes, three planers, and several shapers. Le Progrés 
Industriel, Loth, exhibits eight lathes, only one of which 
is all-gear driven, and while all smaller sizes have V- 
guides, the largest has a square front guide for the saddle. 
A cone-driven horizontal boring machine and a slotter 
with single-helical gear drive are exhibited by Fetu 
Defize, Liége. Phoenix Nouveau, of Ghent, show about 
half a dozen tools, including a lathe of about 1334 in. 
height of centers, taking 11 ft. 6 in. between centers, and 
a surfacing lathe which will admit about 4 ft. over the 
bed or 3 ft. 6 in. over the carriage. This machine has a 
spindle nearly 4 in. diameter at the front bearing and 
is driven by a 3-speed cone and gearing, giving, with 
a 2-speed countershaft, 18 speeds. This lathe has square 
guides for the saddle, with V’s for the back center in the 
case of the other. 

A Pearn-type universal machine, having a main spindle 
with vertical range of 1 ft. 8 in., is shown, the move- 
ment of the table on the bed being 3 ft. 6 in. by 3 ft. 
across. Eight feeds are given in each direction and the 
main spindle has eight speeds ranging from 3 to 100 
r.p.m. A small slot-drilling machine is exhibited, and 
the remaining tool is a vertical boring and turning mill 
with single column, carrying a sliding arm on which 
are two carriages, one for an octagonal tool bar and the 
other for a turret with five tool faces. This machine ad- 
mits, say, 3 ft. 3 in. diameter by 3 ft. 1% in. under the 
main tool bar. The 16 speeds for the table range from 
1.5 to. 80 r.p.m., and the octagonal tool bar has a vertical 
or inclined movement of nearly 2 ft. by about 1 ft. 10 in. 
horizontally, at eight rates. It is driven by a cone pulley. 

The machinery for the production of bolts and nuts 
by H. Despaigne, Brussels, includes a tool for pressing 
threads on coachscrews. Small machine tools were, at 
the time of the writer’s visit, being put into place by 
Sacre et Fréres, Liége, while wood-working machinery of 
fairly common forms is exhibited by the firms of Leon 
Ducuroir, Brussels, and Danckaert, Brussels. As far as 
could be discovered, very little enthusiasm was displayed 
by machine-tool firms, outside the two with running ex- 
hibits and one or two in the French section, 


os 
ee 


In order to assist operators in more efficiently performing 
gear-cutting work, the Cincinnati Gear Cutting Machine Co.. 
Cincinnati, Ohio, have prepared for general distribution gear- 
cutter feed charts in both English and French. These charts 
give what is considered modern practice on the various 
grades of iron and steel commonly used for gear blanks and 
contain general information as to speeds, feeds, lubricant, etc. 


AMERICAN MACHINIST 


Vol. 39, No. 8 





NEW PUBLICATIONS 











PRACTICAL MATHEMATICS, PART IV By Claude I. Pal- 
mer. One hundred and forty-seven 4%x7-in. pages; 68 il- 
lustrations; indexed. Price, 75c. McGraw-Hill Book Co., 
New York, N. Y. 

We have already published reviews of Parts I, II and III 
of this series of books on practical mathematics. The part 
before us deals with trigonometry and logarithms. As in the 
case of the parts already reviewed, this little volume is the 
teaching 


direct outgrowth of the author's experience in 
practical mathematics in evening classes of the Armour 
Institute of Technology. It is intended for the adult, and 


it has been the endeavor to make the student feel that he 
is in actual touch with real things. This part is intended to 
give sufficient work in logarithms to secure a fair degree of 
skill in computation. In trigonometry, those sections are 
emphasized which may be applied directly to practical prob- 
lems, while such portions as are mainly necessary as an aid 
in the study of more advanced mathematical subjects, are 
either treated very slightly or omitted. Numerous applica- 
tions are given and the tables are carried out to four decimal 


places. The chapter headings are as follows: Logarithms: 
Angles; Trigonometric Functions: Tables and Their Uses: 
Right Triangles; Relations between Ratios and Plotting: 
Trigonometric Ratios of more than One Angle: Solution of 
Oblique Triangles. 

FACTORY LIGHTING. By Clarence E. Clewell. One hundred 


pages; 100 illustrations; numerous 
tables; McGraw-Hill Book Co., New York, N. Y. Price, $2 

Readers of the “American Machinist” are familiar 
the important consideration that the subject of shop lighting 
has received in our columns during recent years, and their 
familiarity with the articles contributed by the author of 
this book will be sufficient to their confidence that 
this, his latest work, will be a thoroughly comprehensive and 
practical treatment of the subject 

There must be full accord with the author's statement that 
good lighting is an aid to accurate workmanship and manu- 
facturing output, and contributes to a reduction of manufac- 

It has thus become a distinct feature in factory 
The book aims to tell in a simple way how to 
obtain good lighting As set however, are apt to be 
misleading, experience in actual installations are made 
the basis for analysis and explanation so that they may be 
useful in similar problems under varying conditions. 

The scheme in the text is somewhat of a departure from 
prevailing methods in the of illumination in- 
formation. Actual results are given precedence over gener- 
alized statements and the application of the text 
will require, therefore, a from one or another of 
the cases described to be used as a guide in any particular 


and fifty-six 6x9-in 


with 


insure 


general 


turing costs. 
equipment. 
rules, 


presentation 


practical 
selection 


class of work. 

Some of the material from portions of 
articles by the author which have appeared in our columns in 
the recent past 

The text is divided into the following chapters: General 
Items and Requirements; Illumination Design; Lighting In- 
stallation Work: Lighting Maintenance and Maintenance Rec- 
ords; Office Lighting; Drafting Room Lighting: Factory 
Lighting; Power House Lighting; Iron and Steel Mill Lighting: 
Machine Tool Lighting 

It will be noted from these headings that the. book 
up to its general title and each chapter treats the phase of 
under consideration in a thorough and practical 

The book should make a valuable addition to the 
manager's library 


has been selected 
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England, has been appointed 
pump department of 
Falis, N. Y 


F. Z. Nedden, of London, 
engineer in charge of the centrifugal 
the Goulds Manufacturing Co., Seneca 

F. R. Pleasanton, for a number of years superintendent 
of maintenance of the Pennsylvania Steel Co., Steelton, Penn., 
recently resigned in order to become works manager of the 
Mack plant of the International Motor Co., Allentown, Penn. 

James L. Gough, for eight years assistant manager for 
Marshall & Huschart Machinery Co., Chicago, and more re- 
cently sales manager for the E. L. Essley Machinery Co., Chi- 
cago, has associated himself as sales manager with the Lake 
Erie Machinery & Supply Co., Cleveland, Ohio 
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Shop Methods and Machining Times 


By J. P. Bropny* 


SYNOPSIS—Actual results obtained on a variety of ma- 
chines give the best possible guide for comparing costs 
or estimating future work. These operations and times 
from the shop of the Cleveland Automatic Machine Co. 
show what is being done on standard equipment by the 





use of interesting fixtures and methods. 
+s 
The different kinds of hobbing work done on the 
Cleveland automatics are shown in Fig. 1. As will be 
seen, there is quite a difference in this work, the large 
pinion A and the narrow-faced gear B being in marked 


contrast. The semi-steel sleeve A gear is 7 in. in diame- 


the heads on the rail are planing the top surface. At 
a cutting speed of 35 ft. per min., the time required for 
the roughing and finishing cuts over the top of the 
beds and trimming the front edges as shown, is 120 min. 
This means that the beds are planed in 
which includes all the time from the setting of one 
lot to the setting of the next. 


30 min. each, 


UNuUsSUAL PLANER WorK 


A special job is shown in Fig. 3. This is a 42-in. by 
10-ft. double-head planer, planing 50 chuck-tube heads 
Some of these heads are shown at the 


‘ 


at one setting. 





Fia. 1. Hopping A VARIETY oF GEARS 
ter, 914-in. face of gear, 35 teeth, 5 pitch. 
speed at the periphery of the hob is 118 ft. 
with a feed of 0.045 in. per revolution of the work spin- 
die. One eut through finishes the gear. The total time 
for cutting the teeth, placing and removing the work, is 
90 minutes. 

The work at B is a regulating wheel, also of semi- 
steel, 26 in. in diameter, 15¢-in. face, and having 175 
7 pitch. 


The cutting 
per min., 


teeth of 7 
ft. per min., with a feed of 0.062 in. per revolution of 
the work spindle. This finished at eut. 
The time for cutting the teeth, placing and removing 
the work, is 75 minutes. 

The 48-in. Cincinnati planer shown in Fig. 2 is at 
work on the beds of automatic screw machines, the 16- 


The periphery speed of the hob is 80 


Is also one 


ft. table carrving four beds at one setting. All four 
heads are worked together, as can be seen. The side 


heads ‘trim up the front edge of the bedg,during the time 
¢ Vice-president and gecn 
Machine Co. 





ral manager, Cleveland Automatic 


ONCE 


Four Breps AT 


Fic. 2. PLANING 


bed at A. 
arbor 


the 
strung on 
The blanks for these are made 
screw machine. A straight cut is taken down en each 
both the then fed 
means of the worm gearing operated by handwheel PB 


end of Twenty-five of these heads ar 
the 


on the automat: 


each and supported in center, as 


shown. 
work around by 


side of lugs, and 


until all the metal between the lugs has been removed. 
These chick-tube heads are of 40-point carbon steel, 34% 
in. in diameter, and have lugs on opposite sides, The 
complete time for finishing the lot is 210 min., or 4.2 
min. for each piece. “ A slight amount of finishing after- 


ward makes these ready for hardening at loa cost. 
. , ’ 


Mituine Boxes [Nstreap Or Borntna THem 


An interesting operation is shown in Fig. 4, in which 
the knee-type miller with a vertical spindle attachment 
and a special milling eutter; is machining spindle. boxes 
for the automatic screw machines. This has replaced 
the usual boring of these boxes and has reduced the time 


to a mar'ed degree. As will be seen the formed cutter 
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A mills out the half-round contour of the box and faces 
off the flange at the top. It, is a special journal metal, 
aiid the outside of the cutter, which is 7 in. in diameter, 
makes 366 ft. per min. at a speed of 200 r.p.m. The 
feed is ;g in. per revolution of the cutter or 12.4 in. 
per minute. 

Two half boxes are milled at one setting, as can be 
seen by examining the holding fixture. The machining 
time, including the time of placing and removing the 
work, is two minutes. After milling, the boxes are turned 
on the outside, and the ends faced ; they are hand reamed 
in place in their own spindle heads, as seen in Fig. 5. 
By paying special attention to the milling cutter and 
the alignment of the machines, these boxes are being 
milled out within 0.0005 in. of being perfectly round, 
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Fig. 4. MILLING Boxes witH A Formen CUTTER 
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therefore leaving very little for the line reamers to do. 

In hand reaming the spindle heads, the reamer is 
supported by means of the bar which runs in two hard- 
ened and ground steel bearings and is passed through 
the two head bearings. An adjustable reamer is used for 
this work, so that it can be kept up to size at all times, 
as it is required that these heads be correct to within 
0.0005 in. This also gives a standard distance from the 
face of the spindle head to the center of the spindle 
bearing and insures perfect alignment of the spin- 
dle bearings with the tongue on the bottom of the spindle 
head. 

After the heads have been reamed out as shown, the 
journal boxes are placed in position. These are also 
reamed in the same manner, while in place in their 
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Fie. 5. HAND-ReEAMING Boxes IN PLACE 














August 28, 1913 


respective heads. This reaming fixture has been designed 
for use on many different sizes of spindle heads by means 
of hardened and ground steel bushings B, and the ream- 
ers and bars shown in a rack on the bench. The bed 
of the fixture is supported at three points upon its legs. 


MACHINING A THREE-SteP PULLEY 


Figs. 6 and 7 show how the countershaft cones are 
machined, the former being the second operation. The 
cone diameters are 10, 11, and 12 in. by 4%-in. face. 
The tooling on the Gisholt lathe can be seen in most of 
these views and need only be referred to in order to 
make the operation clear. 

In Fig. 7 the turret tool post has been swung so as 








Fic. 6. MACHINING 3-Strep Cone PULLEY 
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to show the three roughing tools A, which remove the 
scale from the three steps at once. These tools are corru- 
gated on their cutting edge in order to get under the 
scale. At the back is the finishing form cutter B, which 
puts the crown on all three steps at the same time. 
This forming cutter is made in three sections and has 
a total width of 124% inches. 

The three roughing tools remove the scale in 6 min- 
utes. The forming tools are then brought in from behind 
and finish the crown face on all three steps in 10 min- 
utes. The front turret on the cross-slide is then swung 
so as to bring a small tool into play, which undercuts the 
flanges in one minute. The cross-slide turret is again 
swung to bring into position a tool for facing the scale 
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This also takes one minute. 
Facing tools, held in the main turret of the machine, 
are then brought forward and the hub and rim of the 
smal] step simultaneously face off in one minute. The 
total time for this operation, including placing and 
removing the work, is 25 minutes. 

The cone is held on the supporting mandrel C, 
D is a self-adjusting driver with two studs to engage the 
spokes in the cone. The mandrel C is supported at its 
outer end by the extension HZ, Fig. 6, from the face of 
the main turret, this support being close up against the 
cone pulley during the heavy forming work. It is sim- 
back in Fig. 6 for the 


from the front of the hub. 


while 


ply drawn purpose ar ii- 


lustration. 
A Lance Speciat Boring MActINE 
The method of boring the bed arms of the large auto- 


matic machines is shown in Fig. 8. This is a special 
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for the entire job on the Jarge bed, including placing 
and removing, 145 min. When it is considered that the 


casting weighs 6500 lb., or over three tons, this is good 
time. It also illustrates the capacity of the boring 
machine. 


DriLLinGc Time witH THE Box Jte 


Phe fixture and method of drilling the feed brackets 
are shown in Fig. 9. These brackets are held in the 
box jig A. The first operation is the drilling of the end 
hole on the small end of the feed bracket. This con- 
sists of spotting, drilling and reaming one }{-in. hole 
and one 54-in. hole 3 in. deep, as well as one %@-in. hole 
drilled clear through. Then the box jig is reversed for 
drilling the back of the feed bracket. This requires 
spotting, drilling and reaming one *4-in. hole, drilling 
one 17/32-in. hole and three }-in. holes. The jig is 
next laid on its side, and one 34-in. hole spotted, drilled 





Fig. 9. Box-Jiag DritLine 


horizontal boring machine designed and built in our 
plant, and handling all sizes of beds, from the smallest, 
weighing 125 lb., to the largest, which weighs 6500 Ib. 
The time of placing a bed of the largest size, and prop- 
about 40 min. 
The boring bar is then passed through from the spindle- 


erly setting it up on the machine is 
head end of the machine and is supported at five dif- 
ferent points in its length by hardened and ground steel 
bushings, 

Facing heads are then mounted on this bar for facing 
the sides of the bed arm. The time for properly adjust- 
ing the boring tools and facing heads on this bar is 20 
min. Four double-ended boring cutters bore the four 


bed arms at the same time, which operation takes 15 


min. The facing heads are then brought into play and 
each arm faced separately. The total time for facing the 
four arms on both sides is 40 min. The boring bar 


is next drawn back through the spindle head of the 
machine, the facing heads removed and a taper shank 
adjustable reamer A inserted in the end of the boring 
bar and passed through the bored holes. This reaming 
of the four arms takes 20 min., making the total time 


Fie. 11. Heavy Drittixne Worx 


and reamed. An 4}{-in. bushing and drill come next, 
and after this a 5-in. bushing for a pilot reamer, 

Spotting with a *4-in. tool, drilling through }4 in. 
and reaming with a 34-in. pilot reamer follow. In addi- 
tion to this there are one 29/64-in. hole, two %-in. 
holes, and one ;,-in. hole, the latter being 11% in. deep. 
Then come the drilling and reaming of one %-in. hole, 
which completes the operation in the box jig. The feed 
bracket is removed and the four holes faced for clamping 
bolts, oil holes, and drilled, these three operations requir- 
ing 12 min. Adding these to the operations before men- 
tioned makes the total time 42 min., including the plac- 
ing and removing of the work. 

There are about 20 different drills, reamers, and coun- 
terbores used on this job, these being shown on the stand 
at the right of the machine. All of these tools have 
straight shanks and are gripped in the automatic chuck 
B. The tools are inserted and removed from this chuck 
while the spindle is running, thus saving considerable 
time, as the spindle is never stopped at any time during 
the entire process of drilling the whole feed bracket. 
Details of this piece are shown in Fig. 10. 











August 28, 1913 


Heavy Drittixnc Work anp TIME 


A good example of heavy drilling on a modern Baker 
drilling machine is shown in Fig. 11. The chips give 
some idea of the work being done, A being the jig and B 
the work. One of the pieces is shown on the floor under 
the table, while four blanks are piled up beside the 
operator. 
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Fig. 12. DETAILS OF SPINDLE 


This work consists of eight separate operations, the 
first being to drill nine holes, 2y% in. in diameter, with 
a high-speed twist drill, each hole being 27g in. deep. 
These drills run at a peripheral speed of 107 ft. per 
min., with a feed of 0.008 in. per revolution, this opera- 
tion requiring 35 min. Next comes a 2;%-in. end-cutting 
tool to flatten the bottom of the nine holes already 
drilled, this cutter having a peripheral speed of 70 ft. 
per min., and requiring 30 min. Then three holes are 
spotted with a %-in. drill in 24% min. Three holes, 
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ys in. in diameter by 374% in. deep, are next drilled 
in 7 min. 

After this comes the counterboring of three holes with 
45x44-in. counterbores 143% in. deep and requiring 
6 min. Three-quarter-inch holes are next drilled in 
the back of the collar for slotting, in 7 min. Three 
spanner holes 4} in. in diameter by 14 in. deep fol- 
low, being drilled in 2 min. The eighth and last opera- 
tion is to countersink the three spanner holes, which 
only requires 1 min, This makes a total time for all 
operations, including placing and removing the work, of 
901% min. A helper is supplied between the two drilling 
machines to assist in handling the work, as it is quite 


heavy. The details of this are shown in Fig. 12. 
Floating Holders for Reamers 
By L. L. Haas 


The illustrations are all good examples of holders em- 
ployed by various man:facturers for holding reamers. 
The method adopted governs to a great extent the degree 
of accuracy, as well as results desired, of a reamed hole. 
It is practically impossible to manufacture in quantities 
such work as may require a deep reaming operation, and 
expect a reamer to cut accurately to size if it is held 
rigidly. 

Figs. 1, 2 and 3 represent the cheaper type more fre- 
quently seen in use than the others. Their use is re- 
stricted more to hand machines, such as brass lathes, 
hand-serew machines, etc. One of the disadvantages of 
these holders is that it becomes necessary for the operator 
to guide the reamer with his hand when it is about to 
enter the hole, particularly if too much clearance is al- 
lowed between the diameter of the shank of the reamer 
holder and the hole of the bushing. As a rule, the shank 
is made gy to yy in. smaller than the hole. 

The shank A, Fig. 2, is guided at the rear by the 
60-deg. drill hole, and is driven by the pin B. Fig. 3 is 
driven in the same manner, but the shank is centered 
at the rear by a conical shaped pin. The shank of Fig. 4 
is spherical at the rear and fits closely to the drill hole 
in the bushing. The thrust is taken up by a hardened- 
steel ball, and the driving is done as in the case of the 
others. 

Fig. 5 embodies the same design as Fig. 3, except the 
application of the flat springs A, which prevent the 
reamer holder from dropping down, particularly a large 
one, thus allowing the reamer to easily enter the work. 
Fig. 6 speaks for itself. It represents a type of holder 
not very often seen in use, and is rather expensive. It 
has no advantages over the more simple design given. 


ReAMER For Derr Holes 


A more efficient holder is shown in Fig. 7. This reamer 
is designed especially for deep-hole reaming and is fre- 
quently seen in use on automatic machines. The reamer 
holder is guided at the rear similar to Figs. 3 and 5, and 
is driven by two conical-pointed screws at the front end. 
These screws also serve the purpose of setting the reamer 
so that it will readily enter the hole. 

Fig..8 may be called an adjustable stationary reamer 
holder, and should be used only when the alignment of 
the turret in which it fits can be depended upon to be 


correct. This, as a rule, will be found only in automatic 
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machines. With this style of holder the reamer is held 
solid and adjusted to bring it concentric with the hole 
to be reamed. Great care should be exercised when 
adjusting, as otherwise enlarged or tapered holes will 
result. 

The design of a holder for use with reamers which have 
a presto shank or shank of similar nature is shown in 
It is very much like the others, and will be 


Fig. 9. 
© =* . 
Fig. 10 is a com- 


found to give about the same results. 
bination of Figs. 3 and 7, and is likewise used for holding 
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Method of Grooving Shafts 


By L. WALKER 

We have had a great deal of trouble with fast rotating 
shafts due to bad oiling on the siphon principle, although 
the shafts were grooved and ought to have lubricated 
themselyes. When the siphon was supposed to be work- 
ing, bubbles of air rose up the tube continually, prevent- 
ing a steady supply of oil. Now it has been our practice 
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FLOATING 


reamers in the turret of automatic machinery. The 
holder, Fig. 11, is used for holding knuckle-joint reamers, 
and will be found good for driving a piloted reaming bar, 
especially when the reaming bar or reamer is guided by 
pilot stee! bushings at the front and rear. 

Fig. 12 is made up of A, the reamer holder proper; 
B, the driving collar, and (, the support bushing. The 
shank of the reamer holder A is tapered, and at the ex- 
treme end a nut is placed to hold it and the driving col- 
Tar in place. The hole in the bushing ( is straight and 
made large enough to give the float desired. 

Figs. 13, 14 and 15 represent three elaborate and ex- 
pensive holders. The illustrations speak for themselves. 
They are not very often seen in use and are only recoem- 
mended in very special cases. 


Houpers ror REAMERS 


to groove the shafts with left-hand spirals in the case 
of right-hand running shafts, so I that a 
particular example should be grooved right-hand away 
from the oiler. When this was done the bubbles stopped 
and the siphon emptied. I suppose this would not cure 
every case of bad oiling, but it seems to prove that the . 
right-hand screw was the means of driving oil along the 
grooves and that in the left-hand screw the air was be- 
ing sucked through and out of the oiler. Anyway, it is 
worth considering. ee 2s 


suggested 


os 
ve 


Crucible lids are not extensively used in melting brass in 
crucibles as it has been found that a covering of charcoal is 
preferable and that the lids are superfluous. In steel melting, 
the lid is invariably used.—“Brass World.” 
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The Design of Chains 


By Henry E. 


SYNOPSIS—Tables of the various styles of chains com- 
monly used, their description and qualifications. Formulas 
and tables are given to enable the engineer to design 
chains and chain wheels for various conditions. Advice 
is given to enable the selection of chains to secure the 
highest efficiency and service. 


of 
ae 


The use of chains of various forms in engineering prac- 
tice has increased greatly in the last few years, especially 
in the field of power transmission. They afford the posi- 
tive ratio between rotating members that is secured by 
gears and they operate successfully in locations where 
belts are unsatisfactory through atmospheric conditions. 
They transmit high strains at low speeds, give the best 
results when the distance between shafts is too large for 
gears or too small for belts, and in the highly developed 
silent type, give a higher mechanical efficiency than either 
belts or gears. 


De- 


*Contributed for F. A. Halsey’s forthcoming “Machine 
signers’ Pocket Book.” 
+Engineer, experiment and test, 
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FIG. 1CRANE FIG.2 CABLE, FIG.3 “A 
LINK A ANCHOR STUD ROPEOR  WIRELINK ~ 
RA IN OR SPREADER HAND CHAIN HAND CHAIN 


Varnrous Typ 


Type Classes Where Used Highest Speed Fig. Nos. Description and Qualifications 
for General Use 
Open Link Cranes, Dredges 150° for l Used for heavy loads moving at low speeds, rough work; power epolied 
Crane Hoists and by drums, one end of chain secured to drum, or by pocket wheels, both ends 
or Slings and Rie of chain free 
Open Link Spreader or Anchors 100° 2 
Stud Moorings on capstans 
Hand Chains Hand Hoists 350’ 3 For application of hand power to hoists, etc., used endless, runs on pocket 
wheels and rag wheels 
Detachable Ewart with Power trans- 600’ Fig. 12 Used for power transmission at moderate speeds. Buckets and flights 
hook joint mission, eleva- are attached to chain by means of “‘attachm ont links’’ when chain is used 
tors and con- for elevating and conveying. 
veyors 
“Link Belt”’ Closed Joint Same as Ewart 600’ Fig. 17 Used chiefly for power transmission in dirty and gritty locations. Made 
for dirty places in best type, with hardened steel pins and bushings. 
Exposed bush Same as Ewart 600’ Fig. 18 Wear, both external and internal, takes place on hardened steel parts, 
hard wearing and closed joint giving greater durability 
surfaces Greater durability 
Machine Power | 600’ Fig. 19 Machine-made steel roller chains are mucn more accurate tnan malleable- 
Made Transmission iron chains and will run at higher speeds and loads than “Link Belt."’ 
Rollers give better sprocket action than solid joint. Wheels are cut and 
Roller good machine-made roller chain may be compared with cut gearing 
Cast Malleable Elevators and 600’ Fig. 20 Malleable-iron rollers with telescoped mal.-iron end bars (tubular), the 
and Steel and Conveyors halves of end bars telescoping one into the other. Steel pin passes thro’ 
Malleable tubular end bar. Substantial and durable. 
Monober 100’ Fig. 21 Monobar made with steel bar connecting malleable-iron joint sections, 
always supported by buckets or flights, no friction or rubbing on exterior 
Carrier Elevators and of chain except on wheels. 
5 . ; * . . . 
Dodge Conveyors 100 Fig. 22 Wrought-iron, long-pitch, open-link chain with malleable-iron blocks, 
giving large wearing surface at joints, blocks also carry attachments. 
Roller) \ 100’ Fig. 23 Long-pitch steel chains used in heavy elevators and conveyors, rollers are 
used to support carriers on runs between wheels. 
Extended Fig. 25 Bearing surface of joint is given maximum possible area thro’ use of seg- 
Bearing mental hardened-stee! bushings extending throughout entire width of 
; chain and bearing on a cylindrical pin which is free to rotate. Shape of 
High Speed Nea : link and wheel tooth is such that elongation is compensated for and 
Silent : Samanta 1200 sprocket action is very gentle, allowing chain to run — at high speeds. 
Rocker Joint on Superior to cut gearing at equal speeds and loads. Runs on cut sprocket 
= wheels of special form. 
Bs Fig. 26 Link form similar to above, joint of chain made with rocker bearing 
aring having line contact only. 
Fig. 27 Link form similar to above, joint bearing formed by round hole in link 


TABLE I. TYPE 





FIG.4 AN OPEN LINK CHAIN 
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and Chain Wheels—I* 


Haywarpt 


In order that the application of a chain to a given pur- 
pose may be successful it is essential that the chain se- 
lected be of the type best suited to the purpose. The 
speed of the shafts, character of load, cleanliness of loca- 
are all to be 


tion, noise, desired life of drive and cost, 
considered along with other elements that may enter 


into the individual problem. 

In order to lead to a proper selection, we will consider 
the five types into which chains may be divided, with 
their uses and limitations. The following table gives the 
types and characteristics and will serve as a general guide 
referring to more detailed data later. The important 
various chains run will 


in 
subject of wheels on which the 
be considered in connection with each type. 

The crane or open link, Fig. 1, and the cable or spreader 
chains, Fig. 2, are the types used for the heaviest service, 
such as heavy for moorings, while the hand 
chains, Fig. for the application of hand 
power to hoists and the like, their size being determined 
handling than any 


hoisting or 


3, are used 
more by convenience and comfort in 
consideration of load. 
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FIG. 5 PITCH CENTERS OF UNKS 


ES oF CHAINS 


with round pin, affording half the bearing surface given by extended 
bearing construction in chains of equal width and equal diameter of pin. 


S OF CHAINS AND USES. 








CALCULATING STRENGTH OF OPEN CHAIN 

The calculation of the strength of an open-link chain 
is an extremely difficult problem, which was taken up by 
Profs. Goodenough and Moore, of the University of II- 
linois, and was reported by them in University of Illinois 
“Bulletin No. 18,” a review of which appeared in Vol. 31, 
Part 2, page 103. The result of their investigation is 
expressed in the following formula, which permits the 
application of the desired extreme fiber stress directly in 
the formula, a feature not found in the formulas of other 
authorities. 


STRENGTH OF CRANE AND CABLE CHAINS 


P = 0.4 d* S for open link, or Fig. 1; 
P = 0.5 d? S for spreader or stud links, or Fig. 2; 
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Fre. 8. A Goov FaAsteN- 
ING FOR CHAINS 


Fie. 7. WuHeet Ri 
PROPORTIONS 


P = Safe load in pounds; 

d = Diameter of bar from which links are made; 

S = Maximum permissible fiber stress. 
This formula was checked by both theoretical calculations 
and tests, and by tests of well proportioned links, such 
as are shown in Table 2, used with Fig. 4, the results of 
the tests corresponding very closely to the values given 
by the formula. . | 

By comparing the formula of Profs. Goodenough and 


Dredee Convevor or Proof Coil 2-in. Dredge 
Chain Long Link Chain Chain 
d 1.000” 1.000” 1.000” 2.000” 
a 1 875” 2.000” 1.625” 3.125” 
b 1.178” 1. 230” 1.214” 2.214” 
a 1. 240" 1 ang” 1 364” 2. 420° 
.. 1.181” 1.294” 1 218” 2.305” 
e 0. 0nny? 1.500” 0. 500" 0.700” 
‘e 1.172” 1.840 1.350" 2.333” 
rs 5.000" 5.000" 5 an0” 6. 250" 
i 21° 3n° 2Qh° IRI’ 24° 
R 79° 15’ 78° 53’ 85° 9’ 77° 54} 
* Dimension ¢ occurs in links having parallel sides and elliptical ends. 
¢ = Distance from minor center line to minor axis of ellipse. 


TABLE 2. TABLE OF LINK PROPORTIONS 
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Moore with those of Unwin, Weisbach and Bach, it will 
be found that the latter use an extreme fiber stress higher 
than is advisable, the values in Table 3 having been 
found to apply in specific cases. 


Open Link Stud or Spreader 
— f 33,600 40,320 
Unwin. . -4 28,000 
Weisbach. = 33,375 35,600 
Bach { 34,375 y 
35 tobe: : 27,500 26,400 


TABLE 3. EXTREME FIBER STRESSES 


On account of the heavy shocks and vibrations, to which 
chains of this type are subjected in service, they should 
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Fie. 9. OTHER METHODs OF FASTENING Pic. 10. 
be annealed at least once every six months to overcome 
the effects of the resulting crystallization. This applies 
especially to sling chains used in hoisting service, as they 
are often bent around sharp corners and are sometimes 
used with very little regard to proper loading. 

The wheels for applying power to open-link chains, in 
chain hoists and some light cranes, are usually called 
pocket wheels from the recesses or pockets in which the 
links seat themselves. The ends of the pockets give the 
necessary traction on the chain. 


DrsIGn oF PockrT WHEELS 


The correct design of a pocket wheel is based on the 
pitch of the chain and the overall dimensions of the links. 
Machine-made chains are far more accurate and are 
cheaper than hand made. In designing a pocket wheel 
for hand-made chain allowance must be made for hand 
welding. It is advisable to measure the chain carefully, 
not depending on catalog dimensions unless the chain 
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12. Ewart Type 
or CHAIN 


Fia. 11. Groovep Drum Fia. 


AND PROPORTIONS 


maker will guarantee accuracy. The following method of 
designing pocket wheels was given by A. W. Jenks, chief 
engineer of the Vulcan Iron Works, Chicago, in Amert- 
CAN Macninist, Vol. 33, Part 1, page 545. 

First get the dimensions of the chain, preferably by 
measurement, according to Fig. 5. The points YY are 
the actual pitch centers about which the links successive- 
ly turn in entering or leaving the wheel. It will be 
noticed that the pitch centers are not evenly spaced, al- 
ternate pairs being long and short. This is the same ar- 


rangement of centers that is found in block bicycle chain. 
The first step in the design of the wheel is the finding 
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of the pitch diameter. The formula for this appears in 
Brown Sharpe’s catalog and applies perfectly to this 
case. 

N = Number of pockets in wheel; 

A = Center to center of link length (long spacing) ; 
B = Ceuter to center between two links (short spac- 


ing) ; 
ZY =Angle between centers of adjacent links in 
180 deg. 


wheel of .V pockets = (there are 


ma) 
half as many pockets as there are links in the 
circumference of the wheel) ; 

LZ = Center line to pitch point (see Fig. 6) 

sin ¥ 


Tan LZ =- 
B . 
+ cos } 
A 
Having the diameter of the pitch circle D the wheel 
can now be laid out, preferably full size. Make the 
pockets at least 14 in. longer than the links; do not put 
pockets in the groove A, Fig. 7, for they tend to force 
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the links out of their seats. The cross-section of the rim 
may be made from the following proportions: 


d = Diameter of bar | 


* ye + Fig. 5 
w = Width of link ~s 
A=Pith+d H=d 

d : a 
B = Pitch d J =wtet yin. Fig. 6 

s and 

' é ad oe 

D = Pitch diameter A =>d-+. Fig. 7 
0 

; d 
E = Root diameter L : 
F=dx<0.75 M=d>X 0.375 


G=d 0d 


ATTACHING CHAIN TO Drums 


Where grooved winding drums are used with one end 
of the chain attached to the drum, the method of securing 
the end of the chain is of importance. In AMERICAN Ma- 
CHINIST, Vol. 25, page 508, G. E. Flanagan calls atten- 
tion to this point and recommends the construction 
shown in Fig. 8, which makes the attachment of the 
chain as strong as the chain itself when the U-bolt is 
made of bar of the same diameter as the bar of the 
chain. If the drum should overrun the chain and the 
load become radial to the drum, the load is taken by 
both legs of the U-bolt. In the construction shown in 


Figs. 9 and 10 (which are not unusual arrangements) 
the load is taken by the one bolt A. 


In Fig. 9 the 
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bending moment at B would be excessive. In grooved 
drums the groove should be of such depth as to insure 
that the sides of the links never touch the bottom of the 
xroove. 

Fig. 11 shows a section of a grooved drum, with pro- 
portions. The thickness of the metal below the bottom 
of the groove is determined by treating the drum as a 
hollow cylindrical beam with the load concentrated in the 
middle. 

Hand chains are used endless, hanging from hoists, 
etc., with the lower loop free. The rims of the wheels 
over which the chain is passed are called rag wheels. These 
rims are simple in design, usually having a V-groove 
with about 60 deg. included angle, with ridges cast 
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SECTION OF Sprocket Rim 


radially along the inner sides of the V to provide grip- 
ping points for the chain links. 

The Ewart chain with hook joint is shown in Fig. 12. 
This tvpe of chain is used for elevators, conveyors and 
power transmission at moderate speeds. 

Design or Sprocket Toorn 

The thickness of the tooth of a sprocket wheel must be 
such as to give the hook portion of the link some freedom 
between teeth. If the tooth space were made to conform 
to the shape of the hook, the slightest stretching of the 
chain under load or through wear would cause the chain 
to ride up on the flanks of the teeth, and eventually the 
chain would be broken by riding over the crowns. Con- 
versely, the wider the tooth space the greater the amount 
of stretch or wear that can take place before riding. On 
wheels of a large number of teeth the space may be con- 
siderably wider than on smal! wheels, as the wear on the 
tooth flanks is more distributed, each tooth coming into 
The wide 
tooth space is also desirable in large wheels because it per- 
mits of the greatest possible elongation of the chain be- 
fore the increased pitch of the chain causes it to ride. 

The working load which may be applied to a given 
link belt depends in each case upon speed of chain, cleanli- 
ness of location, and character of the load. The best 
method of rating a chain is by applying a factor, vary- 
ing with the speed, to the average breaking strength of 
the given chain. The following table gives factors that 
have been determined by exhaustive experiment and by 
use . 

If the chain is to be subjected to shock or is to work 
in a gritty place, especially in elevators and conveyors 
where coarse or gritty materials are being handled, the 
factor must be increased beyond that given in the table. 


action once in each revolution of the wheel. 
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To Obtain Working Load 
Divide Average Ultimate 


Chain Speed in d 
Strength by 


Feet per Min. 


0 | 
200 | 6 
200 | 
300 | 8 
300 | 
400 | 10 
00 |} 12 
500 | 
500 > 
600 16 
600 ] 
700 20 
TABLE 4. CHAIN SPEEDS AND WORKING LOADS 


In looking over the catalogs of manufacturers of link belt- 
ing the wide range of sizes and types often makes the se- 
lection of chain difficult; the following suggestions may 


simplify the problem. 
SUGGESTIONS FOR SELECTING CHAIN 


In selecting chains for power transmission, first deter- 
mine the diameter of the small sprocket wheel, keeping 
it as small as possible. Having the desired revolutions 
per minute for the small wheel and the horsepower to be 
transmitted, let 

D = Diameter of small sprocket wheel in decimals 


of a foot; 


R = Revolutions per minute of small wheel; 
P = Horsepower to be transmitted ; 
Ik = Factor for chain speed. 

Then 


Chain speed = Dx R 
and proper breaking strength of chain equals 


P 33,000 xk F 
D-R 


Select a chain of medium pitch with the proper break- 
ing strength and find the number of teeth in the sprocket 
wheel of the diameter selected. If possible use wheels 
with more than eight teeth: smaller wheels cause rapid 
wear on both wheels and chain through the large angle 
of articulation when the links enter and leave the wheel. 

Note that a chain of medium pitch is desirable for 
ordinary transmission purposes. Short-pitch chains will 
not permit of sufficient tooth space in the wheel to allow 
for much elongation of the chain through wear, also 
the joints are greater in number in the same length of 
chain, and the same amount of wear per joint will cause 
greater elongation than in medium pitch. Short-pitelr 
chains are designed primarily for applications where 
backlash of the chain on the wheel is objectionable. The 
long-pitch chains are only desirable for transmission pur- 
poses where the chain speed is very low. 

At equal chain speeds on equal-diameter sprockets the 
long-pitch chains hammer on the sprocket wheels much 
harder than the medium pitch, make much more noise, 
and, strength being equal with medium pitch, do not 
make as durable a drive. Long-pitch chains are applicable 
principally to elevator and conveyor work, where the 
chain speeds, compared with ordinary power transmis- 
sions, are low, seldom exceeding 200 ft. per min.; the 
diameters of the sprocket wheels are governed by con- 
sideration of the material being handled rather than the 
transmission of energy. 


LUBRICATION 


Lubrication is an important factor in the life of link 
belting. The application of thin grease or heavy oil to 


the joints of the chain and the face of the sprocket wheels 
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will greatly prolong the life of both and will also make 
the drive as a whole run more smoothly. 

Cast-iron sprocket wheels in the rough are likely to 
be irregular in tooth spacing.” Unequal shrinkage, rap- 
ping of the pattern in molding and inaccuracies in the 
pattern often cause the wheels to be incorrect in pitch 
and diameter. In an ordinary gray-iron casting the best 
way to secure a good wheel is to cast a little large in 
diameter and grind the periphery down to properly fit 
a piece of standard chain. 

Hard-rim sprocket wheels are furnished by some manu- 
facturers. These are cast from special iron in such a 
manner as to make the rims and teeth extremely hard and 
tough, while the hubs are soft for boring and keyseating. 
These wheels when properly. made, are a decided economy 
in spite of their slightly higher price, as they last several 
times longer than the gray-iron wheels. Care should be 
given to their selection, however, as they are subject to 
some troubles not present in the ground soft-iron wheels. 

The face of the wheels, both on the teeth and on the 
root diameter, should be parallel to the bore of the wheel 
and the edges of the wheels should be free from fins or 
other projections. The iron is too hard to grind over the 
entire face of the wheel, and projections will cut the chain 
to pieces very quickly. 

The design of a sprocket wheel for link belting is not 
a difficult matter, but the patterns are expensive and the 
production of a good wheel in the foundry requires con- 
siderable skill. For the use of those who wish to make 
their own wheels, the following is offered: 

Having determined the number of teeth desired and 
the pitch of the chain, the next step is to find the diam- 
eter of the pitch circle (see Fig. 13). Careful measure- 
ments should then be made of the chain to determine the 
dimensions shown in Fig. 14. The root diameter of the 
wheel, as shown in Fig. 15, is the pitch diameter less 2 
A. The flanks of the sprockets or teeth may be made 
straight from just above the root line to a little above the 
pitch line and should be inclined at such an angle as to 
give the hook of the link ample clearance in leaving and 
entering the wheel. 

It is not necessary to make the tooth at its base con- 
form to the shape of the hook. The straight tooth-flanks 
will cast more regularly and will form a more uniform 
bearing for the chain than if the hook and tooth forms 
were similar. The thickness of the tooth at the pitch 
circle determines the amount of wear and stretch that 
may take place in the chain before it begins to ride the 
wheel; each tooth comes into action once in a revolu- 
tion of the wheel, and the wear on a tooth is proportional 
to the number of times it comes into action. Therefore, 
the wear on a wheel with a small number of teeth is 
greater than on one with a large number, making heavy 
teeth necessary in small wheels. Furthermore, the num- 
ber of links in mesh with a wheel of a small number of 
teeth is less than in a wheel with a large number, making 
it possible to reduce the clearance without taking from 
the useful life of the chain. 

Table 5 expresses this difference in percentages of the 
available tooth space in the chain, as shown in B-D, 


Fig. 14: 
Number of Teetn in Wheel Per cent. Thickness of Tooth at Pitch Line 
8 to 12 75-80 of tooth space in chain 
13 to 20 70 of tooth space in chain 
21 to 35 65 of tooth ce in chain 
36 to 60 55-60 of tooth space in chain 
TABLE 5. NUMBER AND THICKNESS OF TEETH 
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The straight flank of the tooth may be continued to 
nearly the total height of the tooth and then curved over 
to form a flat crown, or a rounded crown may be used 
as shown in the dotted lines in Fig. 14. 

Fig. 16 shows a section of a typical sprocket-wheel rim. 
The dimensions may be expressed approximately in terms 
of the dimensions of the link, as shown at the right. 


B= W — x W up to & in., which is sufficient for 
wide chains; 
Rie, 4 
( = 2 po 
H = 2.5P; 
D=—0.7IW: 
KE = 1.5W; 
W 
Ff = —; 
o 
G = 0.6W. 


The 
wide range of designs and sizes makes it impossible to 
formulate a satisfactory method that will apply to all 


These proportions are necessarily approximate. 


cases. 


o 
ve 


Machining Gear-Shifting Levers 
By C. H. JoHnson 


The following description of machine fixtures covers 
a method of turning a ball or control on gear-shifting 
levers, and a form for bending these levers after they 


are machined. The control lever described is of the os- 





Fie. 1. TuRNING THE BALL OF THE LEVER 


cillating type, and is used on the center control trans- 
mission for the shifting of gears. 

Fig. 1 shows the principle of turning the ball of the 
levers in the lathe. The fixture consists of a worm A 
and worm gear B, mounted on a block C. The swivel pin 
‘D passes through the worm gear and the block into the hole 
which is used for the regular lathe swivel-head pin. The 
block ( is fastened to the lathe on each side by clamp 
bolts, which are used to clamp the swivel rest on the 
lathe. The worm used in this fixture is a regular steer- 
ing-gear worm. 

By turning the handle #, and with the tool post set 
at any desired radius from the swivel pin, we get a per- 
fect circle, of course, outlined by the tool. We have 
no take-up or adjustment between the worm or worm 
gear, as both are hardened, and the wear here is not great 
enough to make provision for adjustment necessary. A 














MACHINIST 347 
chuck is used to steady one end of the lever. This is 
more satisfactory, as chucks can be placed and removed 
much more rapidly, hold the lever steadier and prevent it 
from chattering. Formerly we used a forming tool for 
turning these balls on the screw machine, but owing to 
ihe material we found that they would not hold up as 
we could not give them enough cutting clearance, there- 
fore letting them dig in and chatter. 


Fig. 2 shows a lever set in the bending fixture and 
being formed. In this fixture the blocks A and B are 


cupped out so that the ball of the lever may have a per- 
fect seat and be held rigid. The stem or end of the lever 
is then rested between these blocks, which are spaced so 
that it may slip down between and also hold the ball in 
This operation of bending can be done for the 
most part by unskilled help, where before it was found 
necessary to use an experienced blacksmith. 


place. 
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Fic, 2. ForminG THE LEVER 
A 
B 
; Bis — —- 
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Fic. 3. Roven Anp FiInisuep LEVERS 


When the lever is in place the bending lever is then 
pulled down, as shown, as far as possible, which pushes 
the lever to its proper form. The bending lever is about 
6 ft. long, the lever shown is 154 in. in diameter. 

In Fig. 3 is shown a rough lever A with the ball turned 
and straddle milled on the end, but not vet turned for 
the end on which the handle is placed. B is a finished 
lever turned on the end and bent ready to be assembled. 

of 
ee 

According to figures of the Census Bureau there has been 
an increase in the average annual pig-iron product per wage 
earner from 265 tons in 1889 to 368 tons in 1899, 474 tons in 
1904, and 668 tons in 1909. The average tonnage per wage 
earner for the largest plants is much higher. The 13 
tablishments producing over 500,000 tons of iron each em- 
ployed 9195 wage earners in 1909 and reported an output of 
10,384,146 tons of iron, or an average of 1129 tons per wage 


es- 


earner. During the period of 40 years since 1870 the popula- 
tion of the country increased 138 per cent., while the pig- 
iron production increased 1300 per cent. 
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A Tube-Cutting Machine 
By E. A. THANTON 

A simple bench machine, used for cutting quantities 
of large-sized brass tubing into short lengths, is shown 
in the accompanying engraving. 

The tube is used by the Evinrude Motor Co., Milwau- 
kee, Wis., in the construction of portable motors, and 
the machine was made in the shop. 

The head and bed of the machine are somewhat simi- 
lar to those of a lathe, but the hollow spindle is un- 
usually large to allow the tubing to be run through it. 
The tubing is held by means of a simple clamping col- 
lar A, locked by the use of a socket wrench on the clamp 
screw. Various sizes of these collars fitting the spindle 
nose are provided for the different diameters of tubing. 
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A Tuse-CuTTING 


A stop B, the bracket of which may be set anywhere 
along the bed, is used to gage the length to be cut off. 
The cutting tool is an ordinary high-speed steel part- 
ing-tool, carried in the hand lever C, which is hinged 
to a bracket at the back, so that it may be fed down on 
top of the tubing as it is revolved. Wooden rests are 
used to support the tubing that projects from the rear 
of the spindle, until it is short enough to support itself. 
Cheap Stock in Automatic Screw- 
Machine Work 
By ELram WHITNEY 


In purchasing rods of brass and steel or other metals 


to be machined in the automatic screw machines it 
should be considered that these machines are far dif- 
ferent in construction from the lathe, miller or other 


machines, that the working parts are more complicated, 
and some of them more easily broken. For this reason 
metals should be purchased with regard to economy in 
tool and manufacturing cost as well as hardening quali- 
ties, gage size and service of the finished product. 

The big firms who purchase stock in large quantities 
find it economical to get the best material, and do not 
attempt to make small savings here and there by buying 
odds and ends of cheap stock. In some smaller factories, 
however, it seems to be the policy of the purchasing de- 
partment to buy the cheap grades of steel, - brass, ete. 
Odd lots of stock containing many short pieces are pur- 
chased with an evident but fictitious saving, as it is dif- 
ficult for the superintendent to prove the loss of time 
occasioned by handling short bars or machining material 
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of inferior quality. He may take the manager and pur- 
chasing agent to the automatic department only to find 
that a few of the operators are having a “run,” and ap- 
parently have nothing to do but stand by and watch the 
machines operating. 

“This brass does not seem to contain the hard spots 
you mentioned,” remarks the manager, pausing before a 
machine, which an hour later “goes down” while cutting 
a defective bar and keeps two men busy the remainder of 
the day. The foreman of the department telephones to 
the superintendent and suggests that now is a good time 
to request the manager to come down because every man 
is busy, half of them resetting tools. Some steel has 
been found which drew the temper from the cutters, a 
bar of brass is cracked its entire length, and a bent rod 
of stock has caused a spring collet to break into three 
pieces. 

But, alas, the manager is very busy the remainder of 
that day and the next, while the purchasing agent has 
gone upon a journey to look up some delayed castings. 
In a few days the manager pays another visit only to 
find order restored. After looking over the hard steel it 
is ordered to the tool department. Some day it may 
be used. ‘The loss in time and money has not been caused 
by the most of the stock being poor, but by a few de- 
fective bars which from time to time cause breakage in 
a tool and upset the adjustment of the entire machine. 

SreciryinG WHat ls WANTED 

Large factories purchase stock which is guaranteed in 
size, quality and length of bars. They specify the in- 
gredients the different grades of steel shall contain, also 
that all metals must be lubricated, packed and handled 
in a certain manner, and that rods and bars must be of 
a given length. They can afford to have in their em- 
ploy a chemist who makes tests of new stock to see. if 
it is up to the standard. 

Many screws aud similar parts are used for light work 
and need not be made from steel. These parts should 
be made from soft Norway iron, which, although more 
expensive, will allow higher speeds and coarser feeds to 
be used, and in many cases the production of the machine 
may be doubled, entirely justifying the extra cost of 
material, 

A foreman who had been complaining of the trouble 
resulting from the use of cheap stock decided to collect 
After a time he obtained samples of 
rod which */«, In. in diameter and were 
very much out of round. He also obtained some samples 
of very hard stecl which were supposed to be extra soft. 
The foreman and superintendent took these exhibits to 
the manager, and as a result the practice of purchasing 
cheap stock was abolished. 

When parts two or three feet long are to be made 
from screw rod, there are usually pieces of considerable 
length remaining of a 10-ft. bar; but it is found upon 
investigation that the purchaser would have to pay as 
much for special lengths as would equal the cost of 
“scrapping” the ends of the bars. The waste ends should 
not be turned over to the automatic department, as the 
expense of loading the machines would exceed the value 
of the material, and for this reason some other use 
should be made of them, as, for instance, in the hand 
screw machine or turret lathe, where one man operates 
one machine and becomes aware of it as soon as the 
machine is empty. 


some evidence. 


screw varied 
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Special Machines for Making Pistons 


By Frep H., Cotvin 


SYNOPSIS—A production of from 3000 to 5000 pis- 
tons per day presents many special problems. The meth- 
ods used involve a double-spindle automatic for the cross- 
or piston-pin holes, and special, inverted vertical-spindle 
machines for the turning and grooving. The piston rings 
are also cut by a novel method and gaged by a simple 
fixture. Owing to the fact that the magneto of the Ford 
car is built integral with the flywheel, the construction 
is entirely different from that of any other motor. The 
weights of the magnets allow the flywheel itself to be 





made lighter than would otherwise be the case, and also 
require different machining ‘methods. Then, too, the 
absence of the usual clutch as part of the flywheel makes 
its construction liltle more than a cast-iron disk having 
numerous holes drilled and tapped in it. In machining 
both the disk and the magnet, the field-magnet support 
requires special fixtures and tooling methods. 


os 
ve 


The making of the pision for the Ford car is an ex- 
tremely interesting operation, several unusual machines 
being used for this purpose. Fig. 1 shows an adaptation 
of a Prentice double-spindle automatic being used for 
drilling the cross holes for the piston pin. This is one of 
the latest products of the New Britain Machine Co. The 





Fie. 1. Cross-Drittinec THE Piston-Wrist Pix Hotes 





Fie. 2. Spectan Avtromatic Pistoxn-TurnNING MACHINE 


~ 
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only unusual part of the apparatus is the. method of 
holding the pistons while they are being ¢rossed-drilled. 
This is accomplished by the holding clamp A, resting in 
a suitable pocket in the turret arm so that the holding 
pad B can be forced into position by the hollow screw C. 
On releasing this screw the whole clamping arrangement 
ean be easily lifted out of the way so as to release the pis- 
ton and put another in place. This does away with all 
swinging clamps and makes it possible to hold the pistons 
firmly without any complicated’ mechanism whatever. 


TurNING Four Pistons At ONCE 


The next operation is turning the pistons, facing the 
grooves for the piston rings. 


top and cutting the three 











Fie. 3. Currine tHE Piston RtinGs 





Fre. 4. Testing THE TRUTH OF VALVE SEATS 


Fig. 2 is a special machine built by the Foote-Burt Co., 
especially for this work,” and contains many novel 
features. The pistons are held by being drawn down on 
the ends by means of an inside clamp representing the 
connecting rod and a cross-pin through the piston-pin 


hole, as ean be seen. These machines are entirely auto- 
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matic, except for placing the casting on the inverted 
spindle and starting the tools at work. 

As will be noted, this is a turning machine of an un- 
usual vertical type in which the driving spindles come up 
from below, leaving the entire upper portion free for the 
tool carriage and the operating mechanism. The top is 

















faced off at the same time that the outside diameter is 
being turned, and the three grooving tools are automati- 
cally fed in to the required depth. The feed is tripped 
automatically, and the cutters return to their original posi- 
tion, making it necessary for the operator to only release 
the star wheel spring clamp by which the pistons are held 
in position, slip out the pins and put another piston in 
position to return. 

The clamp B is for holding the pistons as shown at A. 
The turning tools C are carried in the long slide G. The 
facing tool ) swings across the top of the piston and faces 
it at the same time that the tool block F is eutting the 
ring grooves and relieving the piston at the center. This 
is turned to swing in as soon as the turning tool C starts 
on its down cut. By the time C passes the pin hole, the 
ring-grooving tools start to work. When these are nearly 
in to depth, the tool, for relieving the center gets to work. 
These various tools throw out automatically, and when 
the piston has been’ turned its whole length, the trip F 
stops the machine. 

The machine shown is for roughing, and carries four 
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spindles. This number was selected on account of the 
capacity of the machine, which keeps an operator busy 
supplying the spindles with work. On the finishing ma- 
chine there are only two spindles. These can be run 
‘nuch faster, and the two spindles in that case keep a man 
equally busy. 

The cutting speed of the tools is about 40 ft. per min., 
with a feed of about 0.05 in. per rev. on the roughing 
cut. On the finishing cut, the speed is 90 ft. per min., 
and the feed half of the roughing. The feed of the 
head facing tool is unimportant, as this takes no addi- 
tional time. 


Tue Piston RInGs 


The piston rings, are turned in the usual way from a 
pot, the eccentric type of ring being used, as shown in 





DRILLING FLYWHEELS FOR MAGNETS 
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while the mating punch is in the sliding head above. A 
single stroke of the foot lever cuts out the notches very 
cleanly and leaves very little for the sizing milling cutter 
on the special machine shown at the left. 

Here they are held in the opening in the plate, as at 
B, and held in position by the air chuck C, which forces 
down the arm D, so that it strikes the central pin and 
forces out the holding arm F, which keeps the ring 
against the outer edge of the holding forms. This makes 
a very quick-acting ehuck. A single movement of the 
hand lever / moves the piston ring past the eutter and 
raises the side of the opening in the ring. 

An interesting testing fixture for the valve is shown 
in Fig. 4. This shows at once how nearly true the valve- 
seat surface is with the valve stem. The stem is slipped 
into the draw-in chuck and the contact point of an Ames 
gage brought to the surface of the valve. The valve is 
then revolved by means of a friction arrangement between 
the front spindle and the driving power behind, con- 
trolled by the lever in front. As the valve revolves under 
the pointer it indicates very slight variations and allows 
each valve to be inspected carefully and rapidly. 


Piston-RING GAGE 


A simple and interesting piston-ring gage is shown in 


Fig. 5. This consists of a square casting fastened to a 
bench by the four lagscrews shown, and having a raised 
central portion which has been accurately faced off. 
Across this turned surface A is fastened a bar B, held 
at the proper distance above the plate by the distance 
pieces C. This makes the simplest kind of a gage for pis- 
ton-ring thickness, as it is simply necessary to lay them 
on the flat surface and push them under the bar B to de- 
termine at once whether they are correct or not. 

As will be seen from the illustrations which are to fol- 
low, the flywheel of the Ford motor is practieally a thin 
cast-iron disk, perhaps 18 in. in diameter, which only 





Fic. 8. Meutrete Tapprna Heaps ror FrywHeet Work 


Fig. 3. The method of cutting, however, is somewhat 
unusual, this being done by a foot-power press on the 
order of the old familiar spur cutter used in foundries, 
as can be seen at the right of Fig. 3. The ring to be cut 
or broken, whichever we choose to call it, is placed in 
position over the three pins A, with the thin part of the 


ring at the top. It rests on what is practically a die, 


requires to be turned, bored, drilled and tapped for the 
magnets which are fastened solidly to it. One of the 
first operations is shown in Fig. 6, where a plain turret is 
being used to turn and face the outside of the flywheel, 
which can be seen at A. 

The toolholder is a large, heavy casting, bolted directly 
to the face of the turret and assuming the form of a 
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large yoke, which carries all the tools required. One of 
the outer turning tools is shown at B, a forming tool for 
the projecting center, which can hardly be called a hub, 
at C’, and one of the tools on the back side at D. Each 
tool is independently clamped and, wherever necessary, 
setscrew adjustments are placed behind the tools as at F’, 
so as to make them easily adjustable for wear and re- 
grinding. 

It will also be noted-that the downward thrust on the 
outer end of the voke, caused by the action of the cutting 
tool 2 at the large radius, is supported by the block ZL. 
This is fastened to the lathe bed, and its upper surface 
planed to match the lower surface of the tool-carrying 
yoke. This not only prevents turning, but allows the 
holder to be moved easily and smoothly into its work. 

SpeciaAL Drittine AnD Tappeine Traps 

After the flywheel has been machined on both sides, it 
goes to the double-spindle, vertical drilling machine, 
shown in Fig. 7. Here special drilling heads are fitted 
to the end of the drilling spindles, the head at the left 
drilling practically all the holes, being guided by the drill 
jig A. The drilling head at the right counterbores these 
as at B, no jig being necessary for this. 

In Fig. 8 we have the not very common practice of 
using multiple tapping heads. While the head at the 
left carries only four taps, each of the others carries 16, 
which makes an interesting operation when it comes to 
As will be seen, the two spindles at the 
left have the work supported by the angle irons A, while 
that at the right has a special holding fixture. These 
taps are run fairly fast with very few tap breakages, prob- 
are tapped one at a time and 


rapid machining. 


ably less than where they 
less care taken. 


MACHINIST Vol. 39, No. 9 


Forcine Stups IN PLACE IN PuncH PREss 


A somewhat unusual punch-press operation is shown 
in Fig. 9, where the three studs or shafts are being forced 
into the other side of the flywheel to carry the gears which 
form the planetary motion of 


the Ford transmission. 











Fie. 9. Serrinc Turee SHAFTS IN THE FLYWHEEL 








i 


It will be noted on all-three of the flywheels where spots 
have been drilled out for balancing, the one in the center 
B evidently required the removal of considerable metal 
on the near side, as we find six holes in this particular 
wheel. 
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Fig. 11 


This can be called a press fit in every sense of the word, 
and it will readily be seen that practically exact duplica- 
tion of parts is required in order to have these pins fit 
as they should. And it is necessary that they do fit on 
account of the thrust of the gears when running either 
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in low speed forward or in reverse. A single stroke of the 
press sets every shaft firmly in the flywheel and square 
with its bore, which makes a rapid assembling operation. 

The pressed-steel supports for the field magnets which 
were shown in the illustration of the making of the 
magneto are shown in Fig. 10. These are comparatively 
thin as can be seen from the one lying on the bed of the 
lathe, and have to be faced accurately so as to hold the 
spools and the pole pieces in their proper position with 
relation to the magnet on the flywheel. 

In the first operation shown they are clamped against 
the large faceplate A, by means of the clamping fingers 
B. These reach over the rolled-up edge of the supports 
and clamp the plate firmly against the flat surface of the 
faceplate. These jaws are all operated by the nut C by 
means of a follower plate, clamping the work to be turned 
evenly and solidly against the faceplate. 

A rather peculiar type of tool holder is shown at J), this 
being clamped solidly in the tool block by the two bolts 
E, and holding the cutting tool in a nearly upright posi- 
tion at F. This tool is clamped solidly by the capscrew 
shown. It will be noted that it has a very acute top rake, 
which enables fine chips to be cut at high speed. A sub- 
stantial stop G is provided, being clamped to the lathe 
bed //, and affording a positive location for the carriage, 
so as to insure these supporting plates being turned in 
duplicate. 


SUPPORTING A THIN PLATE FoR TURNING 

The reverse side of the plate is turned as shown in Fig. 
11, being held by a special faceplate. The plate is cen- 
tered by fitting over a projection of the faceplate as at 
A, and is held in position by the three-prong clamp B. 
This, it will be noticed, has a swinging open-sided washer 
C, which allows considerable leeway for taking off and 
putting in place without running the carriage far back 
out of the way. 

The outer edge of the plate is supported by the six 
pins £ This 
enables them to be easily set out against the outer rim 
of the plate so as to support it firmly against springing, 
and to be easily adjusted for any variation in the stamp- 
ing itself. The same sort of tool and holder is used as in 
the other case. Figs. 6 to 9 were secured in the Dodge 
Bros. shop, being part of the work for. the Ford trans- 


which are controlled by the handles D. 


mission. 
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Gaging Fixture for Crank-Case 
Castings 
EDITORIAL CORRESPONDENCE 


The practice of the Hupp Motor Co., of Detroit, Mich., 
is somewhat unusual in many ways. Although its 
product is what might technically be called an assembled 
ear, it differs from most of those which are usually placed 
under this classification in several ways. To begin with, 
the company’s engineers design the whole car, from motor 
to rear axle, with the transmission and all between. 
Then it lets the parts out by contract to various firms 
who are best fitted for such work, but it reserves the in- 
spection and assembling for its own factory, so as to know 
the exact condition of every part going into the car. 

The only exception to this is in the engine base, which 
is of somewhat peculiar construction, as can be seen in 


AMERICAN MACHINIST 353 


Figs. 2 and 3. This is of aluminum, and owing to its 
construction, which includes a method of lubrication, it is 
very carefully inspected, both in the rough and after ma- 
chining. The rough castings as they come from the 
foundry are tested ‘n an unusually complete gaging fix- 
ture, two views of which are shown in Figs. 1 and 2. 
Fig. | shows the fixture alone, while Fig. 2 shows one of 
the castings in place and illustrates, almost without fur- 
ther description, the way in which it is used. 

The large end of the casting is centered between the 
adjustable blocks by the right-and-left-hand screw A, 
while the front end is supported and centered by the 














GAGING FIXTURE 


Fig. 1. 











FIXTURE 


Fig. 2. 


CASTING ON GAGING 


double V-blocks B and C. The front V supports the 
outer end, while the larger and swiveling V adjusts itself 
under the flange of the base casting at the end, as can 
be seen in Fig. 2. The side supports D, and a corres- 
ponding support on the opposite side, which cannot be 
seen, come under the flange back near the flywheel pocket, 
leveling it up in a fixed position. 


: , 
ing gage E 


Then the top or swing- 
is lowered over the casting after the internal 
gage F has been placed on the long keyway G@ to insure 
its being central with the engine base. A little study 
of F in Fig. 1 will show that it has an upright which 
contacts with the plate £, as well as two hook projections 
by which it can be determined whether the casting will 
clean up or not. 

The openings in the upper plate EZ, as well as the locat- 
ing rings H and J, and the extension piece J, all play 
their parts in determining whether the casting wil! clean 
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up perfectly and so avoid loss by finding that some parts 
have insufficient metal, after considerable work has been 
done on the-piece. This top piece has openings through 
which it can be easily seen whether the shaft bearings in 
the casing are in their right position and will clean up 
to the proper This whole plate can be adjusted 
fore and aft to some extent, as can be seen by the slide K, 


S1Ze, 


so that slight discrepancies in the casting may be allowed 
for without in any way affecting the accuracy of the work 
after it is completed. 

The crank case, or pan, is of pressed steel, and fits 
over the engine base, the joint being easily made by the 
use of a cork washer, which has sufficient elasticity to take 
up any slight inequality of surface and at the same time 
produce an oil-tight joint. 


THe Testinc Room 


After the engines are assembled they go to the very 
complete testing room, as shown in Fig. 3, where they are 
mounted on Beside 
stands are handy connections for cooling water for the 


convenient testing stands. these 
jackets, exhausts for carrying away the fumes from the 
running engine, and electrical connections for securing 
the necessary sparks. When for any reason it is neces- 
gary to inspect or overhaul the motor, after it comes to 
the testing room, the stands permit of the engine being 
easily swung up into any desired position, as can be seen 
by those in the foreground. Here all the parts are easily 
accessible for adjustment, the stands being most complete 
in every way. Some idea of the size of the testing room 
and the number of motors undergoing final tests can be 
had when it is realized that this is but a partial view of 
the room and that an almost constant stream of motors 
seems to flow in and out of this department to supply the 
required demand, 
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A Machine for Lettering Spindle 
Sleeves 


By Kk. A. THANTON 


A machine used in the shop of the Rockford Drill- 
ing Machine Co., Rockford, Lll., for rolling the lettering 
into spindle sleeves, is shown in the accompanying en- 
graving. This machine is so made that it will accom- 
modate any size of sleeve used on the company’s product. 

The sleeve to be lettered is placed at A. The stepped- 
up center B is held in the socket of the tail spindle so. 

















MAcHINe For Lerrerine Spinpre SLEEVES 


as to be free to- turn, the sleeve being driven from the 
other end. The lettering to be rolled in is carried on a 
roll C on the spindle ), which is operated from a gear 
FE at the left-hand end. This gear meshes with a similar 
gear F on the main spindle, both being driven through 
back gears G and H/, from the hand crank 7. An extra 
lettering roll is shown at J and a sleeve lettered near the 
left-hand end, at XK. 
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Gun-Frame and Miscellaneous Work 


By Eru 


SYNOPSIS—Gun-frame work in one of the high-grade 
gun factories. Scraping the hinge joints and hooks. An 
automatic profiling machine. A special shaper. Profile- 
turning top A floating jaw guard-bow 
Grinding sears and bolt plates, Special Parker millers. 


o 
ve 


levers. vise. 


The specifications for the open-hearth steel used for 
gun frames, fore-ends and a number of other parts, by 
Parker Bros. Meriden, Conn., are of a nature to make 


the average steel maker gasp. A sample is taken from 


each lot of steel submitted and drawn out under the 
hammer into a rod 5%-in. square. This rod is then 
heated to 1400 deg. F. and quenched in water. When 


cold, the rod is bent back on itself, and if it breaks at 
the bend it is too hard. If it bends back with no sign 
of breaking, it is too soft. To be right, it must bend 
back without breaking, yet show checks or fissures just 
starting, at the bend. This test cannot be successfully 
foretold by chemical analysis, and only actual trial will 
show the correct result, and steel passing this test is the 
only kind that is allowed to go into the parts mentioned. 

Next in order after obtaining the best material, is to 
properly machine and fit the parts. To give the reader 
a good idea of how some of these parts go together, the 


iN VIALL 


section of a gun is shown in Fig. 1, with some of the 
plates cut away to show the working parts. The lug, 


part of which is shown at A, is milled 0.398 in. thick, 
and the corresponding slot in the frame is machined 


0.396 in. in width, the 0.002 in. being left to scrape in 
by hand, so that the fit will be absolutely perfect. The 
hook curve on this lug is not made exactly radial with 
the center of the hinge joint, for if it were, the hook 
would friction all. the way down as the barrels closed or 
were broken. As it is, they are cut and scraped so that 
the parts do not contact till just at the instant of clos- 
ing, when they firmly seat along the entire curve. 

The hinge B, where the frame and fore-end meet, is 
another place calling for the highest fitting skill, as it 
must wotk freely and yet not have the slightest sem- 
The ends of the 
barrels when closed, must also be in perfect, yet free, 
This is 
if 
the parts could be assembled just as machined, a great 
deal of the hand work could be dispensed with, but as 
the frame, fore-end and many other parts must be case- 
hardened, the distortion caused by this, however slight, 
ean only be overcome by careful hand fitting. 


blance of a shake or an open space. 


contact, with the recoil bosses C on the frame. 
also a question of careful hand fitting and scraping. 
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Parts oF Gun CuT 
MECHANISM 
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PRINCIPAL Steps IN FRAME 
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Fig. 2. SOME OF 
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Fig. 2 shows seven frames in different stages from the amount of metal removed, represent only a fraction of 
rough forging at the left, to the nearly machined one at the operations through which each must go before reach- 
the right. These, though illustrating to some extent the ing its place in the finished gun. 
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Fie. 
Mituina Frame ForoGines 


The first machining operation on a frame is to cross- 
mill the inside and partly round the end in the fixture 
shown in Fig. 3. The jaws-A‘and B, operated by the 
right-and-left hand screw C, grip the tang of the frame 
forging. The bedy of the frame is gripped in the ficat- 
ing jaws D and £, operated by‘the screw F. Three frame 
forgings are shown on the“end of the table, @ having 
been milled. 

The next operation consists of milling both ends and 
the bottom, while held-in the fixture shown in Fig. 4. 
The cut on the front end is a rounding one, which meets 
the cut made in the first operation. The frame to be 
milled is held at A, the two jaws B and ( being operated 
by the handwheel /), the s¢rew of which is locked by 
means of the lever 2. Two hook jaws, like F, are drawn 
down on the side bosses by means of eccentrics, operated 
by the levers G and /7, 

A number of »perations of drilling and milling now 
intervene, and then the side bosses are profiled, as shown 
in Fig. 5. 
milled is shown at A, and the profiling operation consists 
of finish-rounding these bosses, using the guides B and C 


The way these bosses are previously hollow 


Two frames are held in the fixture, opposite sides being 
profiled, so that by exchanging the positions of the two 
frames, both sides may be finished. A feature of this fix- 


11. Forr-Enp AND Frame-DrILLING MACHINE 


Fic. 12. Prorire Tvrnine Top-Lever STEMS 

ture is an expanding lock or- wedge J), set between the 
two frames and operated by the eccentric lever #. This 
lock forces the frames solidly against the blocks / and G. 


ScraAPInGc HINGE Joints 


The round milled end of the frame hinge is scraped to 
an accurate fit in the machine shown in Fig. 6. A pin 
A is thrust through the reamed hinge-pin hole, and‘ the 
frame is rocked back and forth on this by means of the 
crank arm B to which it is-clamped. This crank 
the same shaft with the gear (, and is given its rocking 
movement from the rack )), worked by a crank from 


is on 


below. The scraping tool / is carried in a slide to which 


it is clamped by block and screw F, The tool slide may 
be fed forward to a stop by means of the handle G, 
A similar 


machine is also used to scrape out the corresponding 


A frame with the end seraped is shown at J/. 


part of the hinge in the fore-end. 

The machine shown in Fig. 7 is used to shave out the 
hook slot in the frame and also the hook on the barrel, 
The into the and then the 
slot B is shaved out to a curve by the tool C in the rock- 
ing head D. This head is on a large crossshaft (in 
and #), which is rocked back and forth by 
The hook on the barrel lug, 


frame is set machine at A 


bearings # 
the crank-operated lever G. 
which fits into this slot is shaved to the same radius, on 
the opposite end of the machine, the barrels being set 
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Fie. 13. Mitirxne Tor Lever—First Position 


Fig. 14. Minune Top Lever—Last Posrrion 
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in as shown and the hook shaved with the tool H. Feed- 
ing of the respective pieces of work is done by means of 
the handles / and J. 

An AUTOMATIC PROFILER 


The hinge ends of frames are milled rounding on 
sides, in the automatic profiler shown in Fig. 8. Two 
of the profiled frames are shown at A and B and one 
not profiled at C. The position of the revolving carrier 
is not strictly accurate, as the frames are not milled till 
they pass the cutter (, the carrier revolving as indicated 
by the arrow. However, in order to show the work, the 
carrier has been backed up while being photographed. 
While in use, the finished pieces are removed and others 











15. Froatina-Jaw Vise ror Guarp Bows 


Fia. 


put in their places by the operator as soon as the clamps, 
like ) and B£, 
The carrier is driven, while the mill is cutting, 


the pulley F, 


are in position to be easily loosened. 
from 


through worms and worm-gears @ to JZ. 


When the cutter finishes a cut and starts to cross the 
space between the frames, a double-rachet speeding 
mechanism worked from the pinion J and the gear / 


through the crank dog A’, shifts the work quickly around 
the On the shaft with the 
carrier is the cam wheel L. The milling spindle is car- 
ried in a heavy-switfgtfig bracket to which the arm M 
This roller presses against 


ready for next cut. same 


and the roller V are fastened. 
the cam, and as the cam revolves the milling cutter is 
correspondingly shifted in or out. 

Springs or weights are not emploved to keep the guide 
roller in contact with the master cam; this is done by 
employing a second cam wheel O, run by gears from the 
carrier spindle, as indicated at P. A bracket and roller 
R, also fastened to the cutter spindle bracket, press 
against this cam, and as the two cams press their re- 
spective guide rollers in opposite directions in unison, 
the rollers are kept in with both all 


contact cams at 


times. 


SHAPING Our HAMMER SLots 


A shaper built by Parker Bros., and shown in Fig. 9, 
out The frame is 
located in the holding fixture by means of the milled 
surfaces, and is locked in by the clamp A. This clamp 
is operated by means of the eccentric shaft B and the 
hand lever C. One of the slotted frames is shown at D. 

A feature of this shaper-is the ram-shifting mechanism, 


is used to work the hammer slots. 


by which the position of the ram may be quickly shifted 
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out or in, while running, by means of the lever £. This 
lever does not change the actual length of the stroke, 
hut merely shifts the position of the ram. The extremes 
of the shifting possibilities are indicated by the two 
holes F and G, into which the pin H can drop. 

A great many of the holes drilled in the various parts 
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GRINDER 


Toor 


Fie. 17. Spectra, Bencn 
are drilled in special jigs, but the side holes in frames are 
drilled simultaneously in the multiple-spindle machine 
shown in Fig. 10. The frame is located at A and then 
the cover B, carrying the drill bushings, is shut down 
and locked by turning C. The drills are fed in by pull- 
ing on the lever D, and are so set that the points will 
Means are then provided for shifting 
slightly, so as to break out the fin. This method of 
simultaneously drilling the holes from opposite sides till 
they meet, in a special machine, has a number of advan- 
tages over an ordinary jig, though the machine, is. of 
course, more expensive to build. 

Another special drilling machine is shown in Fig. 11. 


barely meet. 
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An end hole is drilled in frames at the left, but the 
other three fixtures are for holding fore-ends, the work 
being progressive, that is, a piece drilled on the first fix- 
ture is transferred to the second and then to the third. 
this last one holding the work for the drilling of a slant- 
ing hole. All the drills are fed in at once by means of 
the lever A. 


MACHINING Top Levers 


Top levers are~forged solid and are not made of two 
pieces as generally done. These forgings are first cen- 
tered at each end of the pin and are then turned in the 
special lathe shown in Fig. 12. As shown by the three 


top levers at A, the pin is turned with a shoulder and 
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the operator. These difficulties have been solved as 


shown. The indexing or “driving” center simply slides 
in the headstock and is backed by the screw center A, 
operated by the handle #. This affords quick tightening 
or loosening of the centers, without interfering with the 
shifting of the position of the work. 

The edges of guard bows, or trigger guards as they are 
often called, are milled while they are held two at a 
time in the fixture shown in Fig. 15. The holding fix- 
ture is a special vise fitted with floating jaws to accom- 
modate any unevenness or variation in thickness of the 
parts, which are in the rough. 

The 


These 


and RB. 


screw holes are plainly shown in the one at A. 


Two of the guard bows are shown at A 
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MILLER 


Bros. 


Fic. 18. Front View or PArKErR 


two different diameters. The positions and dimensions 
for these different obtained by means of a 
formed template B and the follower C, attached to the 
The lever to be turned is held between centers 


sizes are 


carriage. 
at D, and the tool is set at an angle in order to turn the 
When roughing out the pin 
are used, but 


shoulder close to the lever. 
the handwheel F and the traverse lever F 
on the finishing cut the traverse lever and the lever G 
are used. 

After being turned the end lug is milled in the fixture 
A rough and a milled top lever are 
Three cuts are taken 
in the position 


hown in Fig. 13. 
shown at A and B, respectively. 
on the lug: the first one with the lever C 
shown, the second with it half-way over, and the third 
in the position shown in Fig. 14. 

The method of tightening the centers in this fixture 
is a little unusual, as the tail center must be very small 
to allow the cutters to clear it, and there is no chance 
of tightening from that end. On the other hand, the 
shifting or indexing lever must be placed convenient to 


Fig. 19. Rear View, SuowinGg MECHANISM 


holes are used to locate by, the pins C and /) fitting into 
them. The center pieces / and F are solid and do not 
The jaws G and // are not only piveted at J and 


The opposite 


move, 
J. but are held on a yoke A pivoted at L. 
part of the vise is made in the same way, and hoth yokes 
are carried on a right-and-left hand screw, which allows 
additional floating. Stops at Mf and .\V are intended to 
prevent all the movement being imparted to one voke 
when opening, which might be caused by one voke stick- 


ing. By using these stops, a yoke can be run back only 
so far, when the other will be forced back. 
GRINDING SEAR ENDs 
The bevel on the ends of hardened sears is ground 


on the machine shown in Fig. 16. The sear to be ground 
is held at A by means of a pin B, thrust through the 
hole. A strong spring ( 
sear outward and forces the upper end against the stop 
The holding fixture is so mounted on the bracket that it 
may he shifted through part of an are, bv loosening the 


presses the lower end of the 
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lock screw D in the slot £, the amount being indicated 
by the pointer F. The feed is obtained by sliding the 
fixture over the table by hand. ° The table is fed upward 
by means of the hand screw G, and may also be adjusted 
vertically by means of the screw H, which holds the table 
bracket to the column. This same type of grinder is 
used for grinding bolt plates, a different holding fixture 
being used. 

The grinder shown in Fig. 17 has a number of inter- 
esting features. At the left is a floating holder used to 
hold formed cutters and the like. The mandrel A may 
be shifted by loosening the thumb-screw B. The bolt 
C also allows the mandrel to be set vertically or at any 
angle. The support ) is fastened above so that it may 
be slid to the left or right, or swung back and forth. 
This form of holder is convenient for many kinds of 
work that must practically be done by hand, yet is too 
heavy to hold steady in the ordinary way. 

At the right end of the grinder is a holder, the man- 
drel of which is held in the V’s of a sliding carriage. 
These V’s may be adjusted by means of the small sliding 
blocks A and B, backed: by the screws C and D, so that 
the center height may be varied if needed. A clamp F# 
holds the mandrel in place. The fixture may be moved 
parallel to the grinder spindle by hand, but the cross- 
slide is adjusted by: means of a screw having the handle 
at the back. An adjustable spring tooth-rest is shown 
at F. 

PARKER MILLERS 


All through the factory, millers built by the firm for 
its own special purposes, ‘are used on all sorts of milling 
jobs. Views of one of?these millers are given in Figs. 
i8 and 19. In the first view the back gearing, main belt 
drive and the table-elevating mechanism are plainly 
In Fig. 19 the table feed is illustrated. 

The pulley A drives onto the drum pulley B, which 
is made long to allow for movement of the spindle head 
on top of the column. From this a belt drives the pulley 
(‘on the same shaft with a worm meshing into the worm 
gear D on the lower end of the large worm EF. This 
large worm meshes with the worm gear F’, which runs 
loose on the diagonal shaft G. The table rack 
nected to this shaft by a worm, constituting a Sellers’ 
drive. Power feed is thrown in by the lever //, operating 
a friction-disk clutch. Hand feed is obtained by throw- 
ing out the friction clutch and turning the handle /. 

The miller head is adjusted, to set the cutter correctly 
in line with the work, by loosening the locking lever J 
and turning the handwheel A. Automatic feed trips are 
arranged on the front of the table. The overhanging 
arm itself is not adjustable, but to facilitate the setting 
of cutters on the arbor, the end bracket ZL is held to the 
arm by a T-bolt M, and may be easily removed. Alto- 
gether, these millers make a very solid, compact machine 
for the manufacturing purpose for which they were de- 


shown. 


is con- 


signed. 

8 
Statistics for the steel works and rolling-mill industry 
in the United States for 1909, compiled by the Bureau of the 
Census, shows that steel works and rolling mills constitute 
one of the largest industries in the country, the total value 
of products for 1909 being $985,722,534. The number of es- 
tablishments was 446, and the number of persons engaged in 
the industry was 260,762, of whom 240,076 were wage earners, 
wages being $163,200,758. 


the amount paid in 
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Foolish Autogenous Welds 
By James F. Hopart 


Many jobs come into the shop for welding which should 
not be autogenously welded. The vise screw, for instance, 
shown in the engraving, recently came in, and at the ad- 
vice of the welder, and against that of the superinten- 
dent, was welded. This is but a specimen of a large class 
of work distorted by the stress that breaks it. The 
break is not a clean one, and when the pieces are put to- 
gether they cannot be made to align perfectly, and when 
welded will not form a continuous or undeflected whole. 
When broken, apparently short off, failure may be caused 
either by too great stress or by bending at the break. 
In either case the metal is distorted at the break and a 
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AN INEFFECTUAL WELD 


satisfactory weld is impossible, owing to the lack of align- 
ment of the parts after they have been joined: 

In the instance represented it was the welder who in- 
sisted that he could weld the job. He did perfectly weld 
the screw, but the shape was worthless as the metal had 
been so distorted under breaking stress that the most ex- 
pert machinist in the shop could not make the screw run 
true enough to be of any use. 

The engraving gives an idea of the trouble encoun- 
tered in this weld. The pieces FE and DP) were broken ap- 
parently clean across. They were ground away as shown 
at A, the side B being ground the same as A. The 
screw was next firmly clamped in position at F and G, 
so as to hold those parts in apparently perfect alignment. 

Welding was started at B. When that side was finished, 
the cut A was also filled with metal. When placing this 
screw in the lathe and proceeding to true up the weld B, 
so much distortion developed at D and E that it was 
impossible to clean up the weld and leave the screw in 
condition for use. 

There are other kinds of foolish welds constantly be- 
ing made. It is foolish to weld articles which are mani- 
festly too weak in design to hold after they are welded. 
Pieces structurally weak should be reinforced when 
welded by placing a piece or strip of metal adjacent to 
or over the break; then the reinforcing strip should be 
welded to the article, thus increasing in strength. 

9 
ee 

To the average man it is inconceivable for iron or steel 
chips to actually burn as so much inflammable material, but 
nevertheless such is possible and such incidents are the part 
of positive record. This phenomena is explained by the fact 
that finely divided iron or steel may sometimes oxidize faster 
than it can get rid of its heat and consequently gives signs 
of complete combustion. A large pile of chips took fire in 
the yard of a machine shop not long ago and the fire was 
described by a witness as follows: The chips were put through 
a centrifugal separator and the small amount of oil remain- 
ing had nothing to do with the fire. It was a plain case of 
burning iron. The metal was so finely divided, and presented 
so much surface to the oxygen in proportion to the radiating 
surface of the pile, that, once started by the heat from a 
nearby rubbish pile, the combustion proceeded exactly as in 
a pile of coal, only apparently at a more rapid rate. The 
metal had not melted. Where the fire had been hottest the 
chips were a dark blue. The pile sank about a third in height, 
and a lot of metal must have been oxidized to create so much 
heat 
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Gasoline-Engine Beds and Cylinders’ 


SPECIAL CORRESPONDENCE 


SYNOPSIS—The drilling of cylinders, using a quick- 
acting jig with a lever-operated method of supporting. 
The jig swings on fulcrum bearings and is easily swung 
to any desired position by means of a level handle. By 
-using swing clamp and covers all the various operations 
are completed before removing the casting from the jig. 
A jig used when drilling and facing the various holes 
of an engine bed. The casting is centered and held 
securely during the operations, producing an accurately 
machined piece, 
es 


In the building of gas or gasoline engines, drilling 
operations comprise a very important part of the work. 
To facilitate assembling it is essential that all drilling 
and tapping operations be accurately performed. In 
order to keep the cost of production down, these opera- 
tions must be performed quickly. Uniformity of product 
also enters as a factor in this class of work. What is 
termed a drilling operation also includes tapping and the 
facing of bosses or other parts, whenever necessary. As 


lor tools than where only 100 pieces are required in the 
same length of time. 

Drilling jigs may be divided into three general types, 
one type being used for holding work up to a certain 
weight, and used by moving the jig about, to locate it 
under the drilling spindle or spindles. A second type 
is used for heavier work, where the weight is such that 
the spindle can be moved to locate it easier and quicker 
than the jig, and work can be moved under the spindle. 
This type is best used with a radial drilling machine 
where the adjustment of the arm and spindle can be 
These two types may be made either to 

A third type is a class of jig which 


quickly made. 

roll or to turn. 
is usually stationary and is generally used with a radial 
convenient to move 


drilling machine where it is more 


the drill than the work. 


DRILLING THE CYLINDERS 


Fig. 1 shows a cylinder-drilling jig, which is of box 
form, open at one side. This open end is partially closed 











Fic. 1. Driii Jie For 

CYLINDER First 
far as possible, therefore, all such work is done in one 
operation Thus, the 
matter of piece rate is simplified, and also the handling 


and at one setting of the work. 
of material 

The drilling machines are in two divisions, known as 
the large and the small drilling departments. The first 
consists of radial drillers and horizontal boring and drill 
ing machines. The two- and four- 
spindle drilling machines; also singie-spindle drilling 


second consists of 


machines and tappers. 

In considering any drilling proposition, the class of 
machine to be used for doing the work is first decided 
upon. The next step is to settle upon the general type 
of jig or fixture to be used; and in this connection the 
number of pieces required is an important consideration, 
as it is plain that a production requirement of 1000 
pieces in a given time will justify a much larger outlay 

*This article is the ninth of a series covering the methods 
of the Root & Van Dervoort Engineering Co., Moline, Ill, and 


prepared by Messrs. Houston, Strombeck, Miller & Steen of 
its organization 
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PosiTION 
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Fic. 3. Tuirp PosIrION OF THE 


J1a 


by a swinging leaf, which serves to center one end of 


the cylinder, and also contains the bushings through 
which the holes are drilled. In this 
there are holes drilled and tapped mn both ends and 


sides, also in the top and bottom; consequently the jig 


particular cylinder 


is used on all of its six sides, 

With the jig in position on the driller table. the open 
end up and the leaf open, the cylinder is dropped in 
place, with the extension on the end of the cylinder fit- 
ting into a recess in the jig, making it self-centering. 
The leaf is swung into place and held by a quarter turn 
of a binding screw. A conical plug, which is threaded 
in the leaf, is screwed into the bore of the cylinder, 
bind- 
ing screw in one side of the jig is brought against the 
side of the hopper to prevent shifting of the work dur- 
ing the drilling and tapping operations. This form of 
jig is used only for cylinders up to such dimensions that 
the handling of the jig is not burdensome. 


A eylinder-drilling jig of different design is shown in 


centering it and binding it securely in place. <A 
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Fig. 2. In this case, one of box form would have been 
too heavy for the continued change of position required, 
so a combined trunnion and rolling design was adopted. 
The member that carries the cylinder has journals that 
turn in bearings on the main casting or base piece. Swing 
stops on each side of the base piece serve to hold the 
rotating member in any one of its four positions, For 
one hole, whicli is drilled at an angle in the side of the 
evlinder, the entire jig is tilted 45 deg. For another 
setting it is turned on one side. 

The cylinder is placed with the extension of the end 
into a’recess in the bottom of the rotating part of the 
The cylinder is held against any twisting movement! 
The swinging clamp A is 


jig. 
by stop and binding screws. 
swung into place against a stop and latched in position, 
and the combined centering and clamping plug B is 
screwed down into the end of the evlinder. Six holes 
are drilled in this end of the cylinder through a loose 
bushing; the holes are then tapped. The loose bushing 
fits into hardened fixed bushings that are large enough 
to allow the tap plenty of clearance. The jig is then 
placed with the face C on the table and a hole is drilled 
through the upper part of the hopper. A hole in 


with this hole is also drilled in the body of the cylinder 


line 
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After this work is completed the jig is tipped down 
to the second position and the rotating piece turned one 
quarter turn, bringing the opposite end of the cylinder 
up. Four holes are drilled, two of them tapped, and two 
studs are screwed in place. A hole is also drilled and 
tapped in the end of the hopper from this setting. The 
next rotation of the work brings up the bottom side of 
the cvlinder for drilling and tapping two holes, one of 
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FACING THE 
BEARINGS 


Fig. 7. 
SHAF’ 
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Fic. 4. THe CYLINDER Fig. 5. Jig ror ENGINE Bep- 
Duriin Jia First OPERATION 
and afterward tapped and an oil pipe se rewed into place 
‘fore changing the position of the jig. 
The third position of the jig is shown in Fig. 3. Here 
a hole is drilled for a small pipe tap and a smaller drill] six studs are screwed in place. 
follows The first hole Is drilled through a swinging 
rush holder, which is swung out of position while the the rotation of the jig. 
ole is being tapped. The bent handle A serves a double 
purpose. It is used to lift the jig to the angular posi- For the complet 
tion, and later to the end position. Turning the handle 


a quarter turn brings into use a supplementary foot piece 


at acts as an additional support to the jig while in the 


ing ! NoOsItion. The jig Is next tilted on the face B 
and two small holes are drilled and a large one bored 
out e swil bushing holder ( being used for both. 


he holder is then swung out of the drilling position anid 


two holies are tapped and the surface of the large hole 


Fi ry 
adtt rere 


stop tor the older and also as a stop for the facing 
’ 


s a stop piece on the jig which SeTVeS 415 


6. FACING OPERATION 
IN THE JIG 


which, a core-anchor hole, is also plugged, the plug being 
screwed in place by the use of a suitable driver. 

In the last position the clamp plate is swung clear and 
These studs could not be 
inserted previously as their length would interfere with 
They are, therefore, put in the 
last thing before the cylinder is withdrawn from the jig. 
operation on this cvlinder there are 
12 drills, 8 taps, 1 boring tool, 1 facing tool, 1 plug setter 
1 stud setter, a total of 24 tools. The drilling-ma- 
chine spindle is equipped with a friction-driven magnetic 


and 


chuck, so that all-changes of tools can be made quickly. 

The engray Migs shown are some of those used to accom- 
pany, and which really form a part of the regular in- 
To show the 
Fig. 4 


DrILLING THE ENGINE Beps 


struction sheets used for these operations. 


construction of the jig more clearly is given. 


A drilling jig, Fig. 5, for small engine beds or frames 
is of considerable interest as by its use all of the drilling 
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can be done with one setting of the work in the jig. Faciné THe SHarr Bearing in A Separate Fixrene 


Uusually loose pieces in connection with jigs are avoided For facing the shaft bearings a separate fixture is used 
as far as possible. In this instance, owing to the con- jn connection with the drilling jig. This fixture is set 


struction of the jig, two loose pieces seemed advisable. on the corner of the drilling-machine base, as shown in 
Fig. 7. This is a convenient arrangement, as the opera- 
tor can place a casting in position for facing while the 

With the jig resting flat upon the base of the radial bearings are being bored on another one. A double-sided, 
drilling machine, the bed is placed and clamped in posi- four-cutter head A is used. This head is secured to the 
tion, being located and centered by the end to which the bar at fixed points, and in changing from outside to 
cylinder is bolted. It is further held, by clamps, tc inside it is necessary to withdraw the bar. For deter- 
the bottom of the jig. When the bed is in place the mining the proper amount of metal to be removed, swing- 


HoLpING THE WORK IN THE JIG 


bushing plate is placed in position over the shaft bear- ing gages are used. These gages are hung from a swing- 
ings and secured by the cross-handle binding screw A. ing member that is pivoted at the corner of the fixture. 


The jig is tipped up to an angle of 30 deg. and the They are provided with hardened-steel buttons, and the 
holes drilled and tapped for the bearing-cap studs, and distance between, and over all, of the gages is the same 


also the anchor holes for the bearing bushings. After as the distance and length of the bearings. 
the drilling, the bushing plate is removed, and the tap- In use the gages are swung into position against the 


ping and setting of studs follows. While in the position bearings, and as the facing cutters are larger in diameter 
shown in Fig. 6 certain bosses on the side of the frame than the bearings, the cutter wil] strike the gage points 
are faced. The holes in these bases are drilled and the when the correct position is reached and push them out 


facing follows. A facing bar with stop collars is used, of the way. It is only necessary to watch for this con- 
the collars coming down onto the fixed bushing as a stop. tact in order to stop the cutting. As the feeding is by 
In such cases the tapping or reaming follows the facing. hand this is easily accomplished. One of the beds after 
The shaft bearings are then bored. being machined is shown in Fig. 8. 
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Milling Machine Attachment for 
Cutting Spur Gears 
By Frank F. WoLre 


The engraving, Fig. 1, shows a heavy cutting attach- 
ment, designed for use on a heavy miller. It is used for 
cutting large gears of from 18- to 36-in. diameter, and 
with teeth as large as 114-in. pitch. A faceplate A is 
provided with T-slots to take the bolts for clamping the 
gear. ° On the lower hub extension of A is keyed the 
wormwheel B, in which meshes the worm £, The worm- 
wheel is provided with a V-shaped tongue, which fits in 
the V in the bottom plate (. This is provided with a hub 
which fits in the lower part of the table A and acts as a 
pivet on which the table turns, keeping it perfectly true. 

In the top side of A is fitted the bushing J, over which 


pe > 












| 
ike p 
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Fic. 1. Fuar Turret Larne Srock-CeNnTERING Device 
the sleeve AK is fitted, the outside diameter being turned 
to fit the bore of the gear wheel L, keeping the wheel 
central. The clamps are only required to prevent the 
gear from turning on the faceplate, as the support 1, 
which is screwed in a nut in the T-slot of the machine 
table //, prevents the wheel from pushing downward. 
The attachment is clamped to the table of the machine 
by means of the bolts V, and is provided with the tongues 
P, which fit in the table of the machine and prevent it 
shifting sidewise. 

At P) is shown the bearing, which supports the worm 
E, which meshes in the wormwheel B. On D is fastened 
the index plate &, and the worm and table are revolved 
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by means of the crank S, which is fastened on the worm- 
shaft. In D is shown a hole F, which fits over the stud 
G, and is clamped down with a nut and washer; O rep- 
resents a knee plate which is provided with a setscrew 

The end of the setscrew, being turned to 
60 deg., serves as a center for the worm 2. When tak- 
ing the cut, the nut on the bolt J is drawn down tight, 
thus clamping the table and drawing the casting down 
onto the top face of C and the bottom face of B. The 
bolt J is provided with a dowel pin T, which keeps it 
from turning. 

When this attachment is used for cutting gears heavier 
than 4 diameter pitch, the overhanging arm of the ma- 
chine is securely braced by using the special bracing ar- 
rangement shown in Fig. 2. The overhanging arm is 
shown at A; B is a split collar, which clamps on the arm; 
on this clamp are fastened the L-section bars C. On the 
bottom end of C are fastened the clamping feet D, The 
brace is bolted to the plates 2, which are bolted to a 
special foundation. The T-slots F are used for clamping 
the feet D. The holes G are provided for the foundation 
bolts. 


and jam nut. 
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A Centering Tool for the Flat Turret 
Lathe 


A tool for centering turned stock in a Jones & Lamson 
flat turret lathe, but which may be used in some of the 
other turret machines, is shown in Fig. 1. This device 
was designed by Supt. Heckmann, of the Oesterlein Ma- 
chine Co., Cincinnati, Ohio. 

The tool is shown more in detail in Fig. 2. From this 
engraving it will be seen that the body of the tool is a 
casting, the shank of which is turned to fit the regular 
holder of the turret into which it is clamped. Three 
steel centering jaws A, B and ( are set into the head of 
the casting in such a way that they will hold the stock 
central, while the centering tool is forced in by means 
of the lever D. The centering jaws are locked in by 
setscrews and may be easily adjusted for various sizes of 
stock. 

% 

Arsenic finishes, at one time used very extensively on or- 

namental goods, are now employed with caution. Unless lac- 


fades within a short time on account of 
white oxide, when exposed to the air, 


quered the arsenic 
its oxidation to the 


particularly that which is damp.—‘“Brass World.” 
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Frat Trrret Latire Stock-Centertne Device Fie. 2. A Croser View or tre Toor wore Trrret 
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An Automatic Expanding Mandrel 


Some accurate facing to length and turning were nec- 
essary on several machine parts of various lengths having 
a 11%-in. hole to be done on a Jones & Lamson turret 
lathe. The engraving shows an expanding mandrei made 
for this work applied to an automatic chuck and operated 
by the opening and closing lever, being adjusted by the 
chuck-adjusting nut without any alteration of the chuck 
parts. 

The taper mandrel A is machinery steel, case-hardened 


\A\ 











MANDREL 


AUTOMATIC EXPANDING 


and ground at G with the back end tapered to fit the 
seat for the chuck pads. The front end is turned taper 
for the expanding sleeve B. The rod R is threaded at 
both ends and holds the mandrel in place with nut and 
washer at the back end of the spindle. The expanding 
sleeve B is of tool steel, tempered and ground at G. 
This is expanded and released by the chuck-closing sleeve 
C drawing against the flange for expanding. For re- 
leasing, the sleeve C' strikes the three dogs D, which are 
held in place by the small screws /’, these screws not be- 
ing subjected to any strain. The sleeve ( is operated by 
the chuck lever on the machine. 

Adjustments are made in the regular way with the ad- 
justing nut at the back of chuck. The three stops F are 
of even length and are screwed into the body of A, and 
do not move. They also prevent the sleeve B from turn- 
ing on the mandrel A. When the sleeve is expanded, work 
is drawn back solidly against these stops, and lengths 
ure maintained within a limit of 0.002 in. 

Being operated by the regular chuck lever, the work is 
put on and taken off without stopping the machine. Par- 
allel collars are used for the different lengths of work 
with holes bored yy in. larger than the hole in 
the work. Various sizes of work can be done on this 
mandrel by making the sleeve B to suit the diameter of 
the hole. This work was previously done on a semi-au 
tomatic machine. A saving of 50 per cent. has been made 


by the present method. 
C. R. Stary. 


Philadelphia, Penn. 


LETTERS FROM PRACTICAL MEN 
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Chucking Fixture for Lathes 
The engraving shows a fixture used to good advantage 
in any kind of turret lathe, or ordinary lathe. The body A 
fits the spindle of machine. The expanding end may be 


either square as shown, or a shape to suit piece to be 
machined. 


The 


The plug B screws into A, as shown. 
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Fixtcre ror LATHE 





CITUCKING 


keys C are placed in position in the body A before the 
plug B is put in place. As B is screwed into A, the keys P 
C are forced outward providing a grip on the werk true 
to the bore. When tightening and releasing, J) is used; 
this consists of a pin with the pin F to fit the slot in 
end of B; £ is a handle for turning )). 

JoHn H. Serrass. 
Elmira, N. Y. 
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Gage-Grinding Fixture 
The Fig. 1 is for use on 


surface grinders. It is a useful tool where gages, or other 


grinding fixture shown in 


similar work, is to be finished by grinding. It con- 


sists of a casi-iron block in which are accurately lo 
cated the three dowel-pin 


holes B, 1 in. in diameter. 
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GAGE-GRINDING FIXTUR! 


The two holes A are tap holes for the screw shown in 
Fig. 2. 

The purpose of this fixture is to locate the tool-steel 
block, Fig. 2, to fit the dowel-pin holes B, Fig. 1. These 
right angles to each other: after 


changed so as 


holes are located at 
grinding the edges A, Fig. 2, the block is 
to be at right angles to its first position; it is then in 
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position to grind the edges B. This saves considerable 
time in resetting the machine, and produces a first-class 
job. Holding the piece to be ground to the tool-steel 
block is accomplished by using a pair of tool maker’s 
clamps. 

Epwarp RANTSCH. 
Brooklyn, ms a> 
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Punch-Holding Chucks for the 
Miller 


In milling blanking punches it is often unhandy to 
hold them in the regular three-jawed chuck on the divid- 
ing head, for the following reasons: In the case of end 
mills an extension of some sort must be used to prevent 
the chuck body from striking the guard collar on the 
spindle nose, or the column of the machine itself, which 
is objectionable on account of the spring of the mills 
under eut. Again, in using slab- or form-milling cutters 
on the arbor, the chuck is often unhandy, as the jaws 
are in the way of the mils in cutting to the hub of the 
punch. 

To overcome these objections, the special chucks shown 
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were designed. The one in Fig. 1 has been in use nearly 
three years with good results. Fig. 2 shows another de- 
sign, which costs a little more to make, but which over- 
comes the objection of the setscrew lug in Fig. l. The 
bushings for the chuck, Fig. 1, are made in sizes from 
in., the holes being reamed 


varving by. 4g 


large to allow for 


*, to 4% In., 


0.003 in, drive fits in the punch 
holder. 


to butt against and sawed in two as at A. 


They are flattened on one side for the setscrew 
They are hard- 
ened by heating in cyanide, quenching in oil and drawn 
to a light straw. 

The bushings for the attachment, Fig. 2, 
with the same-size holes as in Fig. 1, the difference be- 
ing in the outside of the bushings, which are turned 
taper to fit, the shell of the chuck. They are cut in two, 
lengthwise, and hardened and drawn the same as the 


are made 


bushings for the first chuck. 
W. C. Berz, 


New Britain, Conn. 
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Bushing Turning Jig 


The sketch shows a simple turning jig for bronze 
bushings that was used in making the lock mechanisms 
for the Panama Canal. These bushings were 8 in. in 
diameter and 12 in. long, and were bored in the usual 
way in the chuck of the lathe. The cast-iron mandrel A 
was flanged and bolted and doweled to the faceplate of 




















BusHING TURNING JIG 


MACHINIST 


the lathe. This mandrel had a flat place milled the full 
length up to the flange, and was turned an easy fit for the 
bushing B. After the bushing was slipped on it, the 
ig-In. brass rod C was inserted, and the cutting force 
caused it to become wedged, locking the bushing to the 
mandrel. To remove the bushing it Was necessary mere- 
ly to tap the bushing with a block of wood or a babbitt 
hammer in the reverse direction to the tool pressure, 
when the rod C could be easily withdrawn. Then a 
square piece of brass in the slot ), which is duplicated 
on the opposite side, was sufficient to force the bushing 
off. 
E. R. Serrer. 
Cleveland, Ohio. 
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Truing Holes in Punch Rams 
These halftones show a boring and reaming outfit for 
truing up and enlarging holes in rams of punch presses 
to bring them in perfect alignment with bolster plates. 

















Trutne Hores In Puncu Rams 
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The apparatus consists of a top guide plate A (which is 
bolted on the bolster plate in place of the die plate) and 
the lower part B, which couples on to the guide plate 
by means of a thread. The lower part B contains the 
sleeve, reamer spindle and the feed device. The driv- 
ing pinion is integral with the spindle and engages a 
gear. The gear hub is threaded to receive the feed screw, 
and a constant feed is thereby obtained. The end of the 
spindle is squared and a handwheel is fitted to it and 
held by cotter pins. At C are shown the reamers. 
JOsEPH VILLIGER. 
Dixon, Ll. 
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Chinese Methods of Multiplication 


Although the Chinese methods of handling the sim- 
pler forms of arithmetical operations are as a rule more 
cumbersome than ours, there are some points of interest 
and advantage in their form of multiplication. The 
exaggerated form of example A is very unwieldy, but 
this form is used only in the primary schools. Practice 
soon dispenses with the outlines when the eye is relied 
on for the correct placing of the figures. 

Suppose the beginner is working out the problem in 
example A, in which 1234 is to be multiplied by 6543. 
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Example A 
CHINESE METHODS OF MULTIPLICATION 

A rectangle is made and divided vertically and horizon- 
tally into the same number of rows respectively as 
there are figures in the multiplicand and the multiplier. 
The squares thus formed are divided into triangles by a 
diagonal line from corner to corner as shown. The mul- 
tiplicand is written at the top and the multiplier at the 
left and the problem is ready for solution. 

The left-hand figure of the multiplicand (1) is mul- 
tiplied by the topmost figure (1) of the multiplier (6) 
and the result (6) is placed in the square opposite the 
multiplier figure and under the multiplicand figure, the 
units in the lower triangle and the tens in the upper 
triangle. If there are no tens, a cipher is used, though 
generally only after the first vertical row of squares. 
Next, the product (12) of the same multiplier figure (6) 
and the next figure in the multiplicand (2) is written 
in the second square of the top row. And so on across 
the multiplicand. This operation is repeated with each 
figure of the multiplier. 

In adding these figures for the final total each diagonal 
column is added for its total, disregarding the former 
outline of squares. Thus, the lower right-hand triangle 
is the first column and _ its single figure is always the 
units of the final product of multiplication. The next 
column would be 9 + 1+ 6 = 16. Write down the 6 in 
tens place in the final product and write the figure 1 
in the lower triangle of the next diagonal column. 
Then 1+6+2+1+0= 10. Write the 0 in hundreds 
place and the 1 in the next diagonal column and con- 
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tinue as before. The diagonal rows that do not extend 
beyond the side of the rectangle are taken in the order 
they would come in if extended. 

Probably, at some time in the education of each Chi- 
nese pupil, these lines are so extended, but are soon 
neglected and forgotten. Very shortly afterward the 
pupil dispenses with the ‘outline of squares and writes 
the problem as in Example B, which makes the limit of 
refinement within his knowledge. 

While seemingly a laborious method, it is 
slow when used by one proficient in its use. It 
ducive to great accuracy, and as each operation is carried 
out separately and without any reference to any other, it 
can be checked very readily. 

Whatever its merit may be, it appeals so strongly to the 
Chinese student that he rarely abandons the method, 
although he speedily adopts American forms for division, 
subtraction and othér arithmetical operations. 

Artuur A, CUSHMAN. 
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A Carburetor Pipe-Drilling Operation 


We have a proposition to perforate a brass tube of 
14-in. diameter, as shown in the engraving. At pres- 
ent we are drilling with a No. 59 drill, which is an ex- 
pensive operation, considering the number of drills 
broken. 

Lb Wek. 8 

ik No. 59 Drill. 
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Pipe-DriLLInGe OPERATION 











CARBURETOR 


Any information on this operation from the readers 
of the American Macuinist as to punch and die, or 
other means, will be gratefully received. 

M. F. Wepsrer. 
Minneapolis, Minn. 
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To Lay Out Center of Camshaft 


Center the shaft and turn to the diameter of 
the cam, then place the shaft on the V-blocks over a 
surface-plate and with a surface gage determine the 
height of the shaft over all. Lower the gage half the 
diameter of the shaft and draw the line A across the end 


down 





OvuT 


C'ENTER 


(CAMSHAFT 


LAYING 


A Metrnop or 


of the shaft. Without moving the shaft this 
operation at the other end. Turn the shaft around so the 
line A of the engraving is perpendicular to the surface 
plate. This is done by means of a square, one edge of 
which is placed on the surface-plate while the other 


repeat 
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is used to line up the line A. With the surface gage set 
half the throw of the cam lower than it was for the line 
A, draw the line B. Where B intersects A is the center 
on which to turn the shaft. 

Should the shaft be larger than the cam, turn the 
shaft diameter first and proceed as above to find the cam 
center. Again, if the throw is so small that the old 
centers interfere with the new, the end of the shaft may 
be cut off and the above process carried out. 


F. H. 


Low. 


Detroit, Mich. 


[Ad 
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Inserted-Tooth Radius Cutter 
The engraving shows an inserted-tooth forming cut- 
ter, the blades of which are made of high-speed steel and 
set in the body at an angle of 10 deg. in opposite direc- 


tions. They are held in by a %-in. pin with a 2-deg. 
flat milled on it and are located by a %-in. pin put 


through from the back. 








jo° AM. MACHINIST 


INserted-Toorn CuTrer 

This cutter is subject to very hard work as it is used 
and, is working 
in sand and scale the greater part of the time. It stands 
up well while it cannot be run fast it will stand 


in roughing out long bearings, of course, 
and 
a coarse feed. 

G. B. CUMMINGs. 
Ohio. 


Toledo, 


o 
ve 


Babbitting Fixture for Boxes 


The engraving shows a _ babbitting fixture for flat 
boxes extensively used in sawmill machinery and in 


various other ways. Fig. 1 shows the complete fixture, 
which consists of a cast base A, planed on the surface and 
capscrews to hold the angle plate B. This 
plate has two slot holes, as shown in Fig. 3, to accommo- 
date different There are also two slot 
holes in the front of the plate which are at an angle of 
80 deg. and match the holes in the 


gored for 
sizes of boxes. 


various sizes of boxes. 


The mandrel C, Fig. 1, is machine steel, turned at the 
hottom to tap the base plate at D. I have various 
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sizes of shafting made to suit the jig at D also planed 
at each side to receive the liner F, Fig. 1. By the aid 
of this liner it is possible to pour the top and bottom 
of the boxes at one setting as the liner causes a parting 
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Fie. 3. BaBpBitrinG Fixture ror Boxes 
shows an elevation of 
3 the plan. 


G. Barrer. 


in the babbitt metal. Fig. 2 
box ready for pouring and Fig. 


Ontario, Canada. 
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Iron Rivet Set with Steel Plug 


We once had trouble with the breaking of our rivet 
sets. There are two of these used in a riveter. One 
is stationary, acting as an anvil, and the other heads the 
rivet, receiving the blows of the piston on the shank. 
After a few days’ use these would break at the shoulder 
between the large diameter and the shank. Annealing 
and rehardening did not prolong their life enough to 
make it pay. As the trouble was evidently due to erystal- 























AM. MACHINIS? 


Fic. 2 


Fig. 1 
SET 


with Street LNserts 
lization, we decided to make them of wrought iron with 
tool-steel inserts. 

The stationary set, Fig. 1, had a plug of tool steel in 
the head only, while the set , Fig. 2, acted upon by the 
piston, had an additional insert in the shank. These plugs 
were made somewhat conical, with the large diameter at 
the bottom. After drilling a straight hole for the plug 
to seat in, the wrought iron of the set was spun into con- 
tact with the plug. 

Howarp Boeart. 


Cincinnati, Ohio, 
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QUESTION 





Ship-Ventilator Cowls 


The design of ship-ventilator cowls as set forth by Mr. 
Bisset on page 185 is an interesting example of the applica- 
tion of methods of descriptive geometry to the development 
of surfaces which are theoretically incapable of being de- 
veloped. While this is quite commenly done it should always 
be borne in mind that the result obtained will vary some- 
what from the original design, and that to obtain even this 
approximation some deformation or warping of the material 
is inevitable. 

One of the difficulties always encountered in the assembly 
of such developed sections is in obtaining a fit at the joint. 
Referring to Fig. 4 of Mr. Bisset’s article it will be noted that 
he assumes both openings in the section, which approximates 
a truncated cone, to be circles. Now it is obvious that when 
the opening AG is made a circle the other opening 1-7 nat- 
urally assumes an elliptical shape; therefore, when both of 
these openings are forced to become circles some deformation 
must take place in the material between them. This deforma- 
tion always tends to spring the openings into their natural 
shape, thus making it difficult to obtain a perfect fit at the 
joint. 

The method of eliminating this difficulty consists of build- 
ing up the cowl from sections which are capable of true de- 
velopment, using cones whose sections perpendicular to the 
axes are circles. Developed sections of such surfaces as these 
assume their form naturally when being assembled and do 
not have to be crowded into shape. 

In Fig. 1 will be found a cowl built up of cones so ar- 
ranged as to show the difference between a cowl so designed 
and one such as shown and worked out on page 186. Assum- 
ing that the opening at L is to be a 12-in. circle and that 
the axes of the cones are to take the directions OP, ON, NM 
and ML, these directions being .obtained by joining the mid- 
dle points of the openings of the cowl shown on page 186 
and indicated here by the dotted outline, a cowl may be built 
up of right cones which are developable. Of course, other 
assumptions may be made but these were made to show how 
the two cowls would differ, the principle remaining the same 
in any case. 

The principle on which the problem is worked may be set 
forth thus: Cones and cylinders will intersect each other in 
plane curves of intersection only when they are tangent to 
common spheres. In Fig. 1 at L a sphere of 12-in. diam- 
eter is drawn; tangent to this sphere the two limiting lines 
of the first section are drawn indefinitely long. Now at M, 
the intersection of the axes of the first two abutting sec- 
tions, a second sphere is drawn tangent to this cylinder, or 
section 1 as it is marked on the layout. Now section 2 must 





— 
Fig. 1. 


Division oF CowLn 


be tangent to this sphere if it is to have a plane intersection 
with section 1. From the point b, or from any other point 
which may give a desired slope to the back of the cowl, the 
line bz is drawn tangent to the sphere whose center is at 
M. From z’—this point being found on the perpendicular to 
the axis zz’ by making zn equal to nz’—a similar line is 
drawn tangent on the other side of the same sphere. Now 
these two tangent lines give the limiting lines of the cone 
forming section 2 and where they intersect the limiting lines 
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Fie. 3. DEVELOPMENT OF A SECTION 
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of section 1 will give two points on the intersection common 
to both, or the joint between sections 1 and 2. 
In a similar manner the limiting lines and the joint line 


may be found for section 3; and after this has been found 
section 4 may be determined. In this manner the cowl is 
completed but it will be noted at once that so long as the 


slope of the mouth is 82 deg. the opening will be somewhat 
less than twice the size at L. It will also be noted that the 
section of the mouth is an ellipse and not a circle; it will be 
when the plane of the mouth is at right angles 
The size of the opening of the cowl designed 
in this manner is an ellipse 11x10 inches. 

In making a layout for the patterns for 
method of triangulation so well explained 
may be used or the development may be made 
Fig. 2 The elliptical opening is divided, as 
any number of equal parts, 1, 2, 3, 4, ete., care being taken. 
however, to have the distance between points near enough 
to make the chord lengths practically equal to the are which 
subtend—and these subdivisions are projected onto the 
3, 4, ete. If, now, these last points are joined 
with the apex at O and the lines backed to the line of 
the mouth of the cowl, the points 1, 2, 3, 4, ete., will be ob- 
tained and the lines will actually be lines of the cone and 
coincident with its surface. If, now, the true length of these 
lines be obtained and laid off with the proper space between 
them a development of the cone will be made. 

To find the true length of any of these lines—say, the 
line 07'—proceed as follows: At 7, erect a perpendicular to 
07. and make the line 7°77. equal in length to 7,7'!; draw the 
line 072 and continue it to 7°, where it intersects the perpen- 
dicular to 07' erected at 7'. The line 07° is the true length of 
the cone element through the point 7' and 7.7* is the amount 
of it included between joints. In a like manner all the lengths 
of the elements may be obtained. In the illustration 


circular only 
to the line Pp. 


these sections 
on page 186 
as shown in 
shown, into 


the 


they 
joint line at 1, 2, 
cone 





cone 
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Fig. 4. Some SpecriMENS OBTAINED BY 


only every other one for a part of the cone is actually 
worked out. 

To lay out the pattern, Fig. 3, the 
off at random and the points 0' and 0, are 
radius equal to the distance 0,1 and center 0, 
are; with radius equal to the true length of 00, and a center 
at 0 describe a second arc intersecting the first at 1, Draw 
01, and continue it to 1'; this will be the position of the first 
element, and points 1, and 1' show the locations of the points 
on the joints. Following this- same process the pattern may 
be built up step by step, as shown in Fig. 3, where a few of 
the lines are indicated. After one-half of the pattern has 
been developed the other half may be laid off similar to the 


these halves symmetrical with respect to the 


00', Fig. 2, is laid 
marked. With a 
describe an 


line 


first since are 
center line. 

This same principle may be applied to problems of a sim- 
ilar nature and has been found very useful in making sur- 
faces fit together with plane joints. teducing breechings, 
reducing elbows, transitions pieces, and conical connections 
of many sorts may be built up and developed by this method, 


giving in each case, surfaces trully developable. The half- 
tone, Fig. 4, shows many illustrations of such. 
F. G. HIGBEE. 
University of Iowa, 
flowa City, Iowa. 


ond 


Blocking Out Gear Teeth 


The article on page 271, by E. A. Suverkrop, shows a num- 
ber of interesting points and a little figuring gives quite a 
little food for thought in comparing the intermittent cut of 
the shaper with the continuous cut of the miller. 

Taking the data given in connection with Figs. 1 and 2, 
we find the shaper considerably ahead of the game. Each 
euts two pinions at once and multiplying the number of teeth 
by the day of ten hours we have 2800 teeth per 


gears per 
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day. These being % in. long gives 2450 in. of teeth cut per 
10 hours. 

The miller gives 1400 teeth in the same time, but as each 
tooth is 1,4, face, this brings it up to 1844 in. of teeth per 10- 
hour day, or approximately 25 per cent. less than the shaper, 
assuming that the cutting requires about the same amount 
of time in each case. 

This is probably not the case, 
parison as the pitch is only given 
eut on the shaper. 

Judging from the description of the difficulty in holding 
the shaper in position, this is being run about to the limit, 
so that we seem to have established the figure of 125 strokes 
as a limit for a 24-inch stroke heavy-duty shaper. 

It would be interesting to know if the miller, which is of 
especially rigid design, could be brought to the same point of 
production by using a cutter of the same steel and a cutting 
speed and feed which would give the same output per day 
of 10 hours. 

As in so many cases where we attempt to compare re- 
sults we find varying factors or data are omitted which ne- 
cessitate our assuming conditions. And as it seems to be 
fully as easy to make the wrong assumption as the right 
one, we sometimes draw the wrong conclusion. 

FRANK C. 


but is assumed for a com- 
in the case of the gears 


HUDSON. 
New York, N. Y. 
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Standard Cross-Sections 


Mr. Chadwick's standard cross-sections, published on page 
246, will immediately appeal to those who believe in sim- 
plicity, and so far as this one consideration is concerned, his 
reduction to six standard cross-section symbols is deserving 
of universal commendation. If, however, the six standards 
shown by Mr. Chadwich have been found entirely adequate in 


the practice of the Westinghouse Electric & Mfg. Co., it 
must be evident that there are certain more or less common 
materials used in the broad mechanical engineering in- 


dustries with which this company has but little to do. 

Simplicity should be the prime governing consideration in 
any work of standardization, but when carried to such an 
extent that the results are left more or less indefinite, the 
purpose of the whole work is very likely to be neutralized. 

It should not be a difficult matter for the average drafts- 
man to memorize the eight cross-section symbols proposed in 
the previous discussion. These symbols cover all the metals 
commonly used in the mechanical-engineering industries, and 
to reduce the number at the expense of positive identifica- 
tion, seems to me to be a sacrifice hardly necessary. The other 
proposed symbols are not in such close relation to this branch 
of engineering as to cause any confusion, and were proposed 
solely with the idea of having a complete list of the different 
materials utilized in the work of the mechanical engineer, 
shopman, draftsman, etc. 

In formulating the proposed four charts it was merely the 
intention to try to standardize the symbols of individual ma- 
terials in order to arouse a preliminary discussion, without 
having in mind that those given, and only those, should or 
could be used in practical work. So many different symbols, 
for the same material, are in use throughout the country in 
the various drafting offices that the necessity for standard- 
ization was everywhere apparent. To adopt a set of standard 
cross-section symbols without making it sufficiently compre- 
hensive to include practically every material used in the 
field for which the standards were intended, would only 
lessen the confusion now existent and not effect a complete 
remedy. 

In the standards proposed it will also be noted that there 
has been a natural grouping of symbols which in addition 
to the standardization lends a much desired discrimination 
not ordinarily found. 

As stated at the outset, Mr. Chadwick's standards have a 
brevity much to be commended, but it is doubtful if certain 
more or less important and commonly used materials could 
be positively identified under them. His broad classification 
“all materials, except wood, to be sectioned with ruled lines” 
seems to me to be entirely too general when considering a 
universal standard. The angle used is 45 deg., and under 
such a classification, gravel, broken stone, sand, water or ice, 
for instance, could be represented with a typical “metal sym- 
bol.” 


A. ORMAY. 
os 
se 


Sulzer Bros., Winterthur, Switzerland, have under test 
two 1600-hp. Diesel engines for submarines for the United 
States Navy. 
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EDITORIALS 





Co-operation in Engineering Research 


American technical colleges are turning toward research 
work. This is a happy trend and promises much for our 
industries, provided two things can be brought about: 
First, the selection of subjects worth studying, and, sec- 
ond, avoiding duplication of effort. 

There is a multitude of subjects on which the shop 
needs information. Some of these are of much more 
practical importance than others. The possible good 
from filling a wide-open gap in technical knowledge is 
more than merely strengthening a bridge that already 
spans such an opening. 

Research should begin with the problems where we 
have no exact knowledge, or where our information is 
scanty. For instance, it would be of more importance 
to study the behavior of journal bearings running at rub- 
bing velocities above 2500 ft. per min. than below that 
speed. For the lower speeds have been carefully in- 
vestigated by several men, the higher hardly at all. Yet 
speeds up to 8000 ft. per min. have been used in practice. 

The second point needs but little comment. It will 
be a direct loss of time and effort if the same problem 
is studied by several investigators. At the same time, 
in some way, each school should know what others are 
doing, and confine its own efforts to problems not under 
investigation by others. 

At the present time we know of the following work 
either under way or immediately planned: Power re- 
quired to drive reamers and taps; frictional value of sur- 
faces used for brake linings; heat dissipation from worm 
gearing ; comparative performance of journal, ball and 
roller bearings. These are all in the machinery-building 
field. We shall be very glad to know of other research 
work under way or projected. 


ros 
Costs and Accounting in Repair 


Work 


Generally speaking, costs of work are kept for two pur- 
poses which are valuable in the economic production of 
work. The first of these is to furnish the costs of the 
product so that the price of sale may be fixed and the 
merits of the administration of the property judged; 
the second is for the benefit of the manager and is to 
show him where economies can be effected in the plant. 
Broadly, any information which is useful for one or the 
other of these two purposes is valuable and desirable if 
it can be obtained without excessive cost or other disad- 
vantages, and reports which do not come under one of 
these heads are useless, an unnecessary expense, and may 
by their complication and multiplicity of detail, obscure 
the real objects sought. 

There has been, from time to time, much confusing 
of the proper limits of cost keeping and accounting. Cost 
keeping is properly a part of the work of the engineer 
and industrial manager, while accounting should be in 


The ac- 


the hands of men of strictly financial training. 
countant is not only not qualified to handle cost keeping, 
which is so intimately connected with the manufacturing 
processes that it requires the experience of the engineer, 
but even where he is qualified, the chief object of cost 
keeping would be defeated were it taken away from the 
industrial manager, because it is only by being in the 
closest contact with the cost of different operations that 
excessive charges can be cut down and economy effected. 

The man directly in charge of work and responsible 
for its economical execution, is the man who should be in 
the closest touch with the cost records. It is of little use 
to be told afterward that the cost of a job was such and 
such an amount. In certain classes of manufacturing, 
where the work is largely duplicating, this might be suf- 
ficient, an analysis made upon the completion of the work 
serving to point out the places for improvements for fu- 
ture operations. But this is not the case with the mil- 
lions of dollars of repair work done throughout the coun- 
try, where there is little duplication and important jobs 
may extend over a year or more. On the other hand, 
accounting, which is distinct from cost keeping, is not a 
proper function of the engineer, and should be carried 
on entirely by the financial and accounting officers. 


What Is a High-Grade Machine? 


The question of grade is usually viewed from entirely 
different points by the engineer and by the general pub- 
lic. The engineer considers service, while the buying 
public usually considers price, as the measurement of 
quality. 

Any machine which has been well designed to give the 
desired service, in which the material has been carefully 
selected for the stresses to be imposed upon it, and on 
which the workmanship is such as to render the machine 
serviceable over a sufficient period, is a high-grade ma- 
chine regardless of its selling price, either considered by 
itself or in comparison with any other similar machine. 
The public very naturally associates high price and high 
grade or quality. The engineer knows that they neces- 
sarily hav: little or no coanection whatever. 

In the case of metal-working or other similar machines, 
the question of grade can, perhaps, be based upon the 
accuracy which it is possible to secure with them. Where 
extreme accuracy is not required, the purchase of a more 
expensive machine than necessary to do the work would 
hardly be considered good management. But in this 
case there is no trouble in distinguishing between ma- 
chines of high and low grade. 

In the case of automobiles, sewing machines, watches 
and similar instruments, a somewhat different aspect is 
presented. An automobile which can be depended upon 
to run when needed, to carry its load to its destination 
at the given time, to run without undue wear of parts 
or the necessity for repair, can, from the engineering 
point of view, be classed as a high-grade machine, and 
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this regardless of whether it sells for $600 or $6000. 
Whether the body has 2 coats of paint or 20, whether the 
upholstery is 2 in. thick or 6 times this amount, has no 
bearing on the grade of the automobile as a machine. 

All who are familiar with modern methods know that 
the cost of the finished product varies almost directly 
with the number which can be manufactured, and the 
efficiency of the methods employed. As in the building 
of any other kind of a machine, the plant which can 
build in large quantities should, under equally good con- 
ditions and management, turn out its product at a lower 
cost. If those who believe that the selling price is a 
direct indication of the comparative grade of a machine 
will but take the time to examine carefully the workman- 
ship on the essential parts of automobiles selling at vari- 
ous prices, they will soon be disabused of the notion. 

True, many of the higher-priced cars have little refine- 
ments Which may be well worth all that is asked, and 
those who desire extreme quietness of motor, luxurious 
upholstering and all the rest are perfectly justified in 
paying the higher price, if it is worth that price to them. 
But considered as a machine, it is unfair from the engi- 
neering point of view to attempt to link grade or quality 
with price. 

Much the same condition exists in the case of watches, 
sewing machines and typewriters, although the watch 
may be more easily classed with the machine tool already 
referred to, its grade depending upon the accuracy with 
which it runs. 

% 
Building Diesel Motors 

Nearly every machine of a radically new design brings 
its special manufacturing problems. In steam-turbine 
building special machines and tools have been necessary 
to produce the disks and blades and the importance of 
running balance has been appreciated as never before. 
The Diesel engine, though almost unknown in the United 
States, has had a wide and successful development in 
Europe, and like other new machines has brought some 
manufacturing problems of its own. Among these has 
been the production of bases and crankshafts. 

The Diesel engine-base casting, particularly for the 
marine type, is of thin section, complicated shape, with 
large surfaces, and if for six or eight cylinders, is long 
in proportion to its width and depth. At first the bases 
were made of cast-iron, but some firms are now using 
cast steel, and experiments are under way with steel plates 
welded with the oxyacetylene flame. The practice in 
machining these pieces seems to be rather uniform, that 
is to mill rather than plane. The areas of the finished 
surfaces are small and they are far apart, requiring the 
cutting of much “wind” on the planer. 

Crankshafts have presented a problem in Diesel-engine 
building because of the large number of throws on a 
single shaft, often six or eight, and because the use of 
the built-up shaft has been discouraged. This means the 
production of many solid shafts with a large number of 
bearing journals and crankpins. Here practice seems to 
have settled on the use of a Moll type of lathe to finish 
the pins and a regular lathe for the journals. The rough- 
ing is usually done on a regular lathe, although one firm 
has developed a special milling machine and method of 
manufacture to produce the roughed-out shaft. 

(‘ylinders are being bored, though experiments are un- 
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der way to grind them, and at least one huge, especially 
designed planetary grinder has been put into use for this 
work. Small parts are manufactured by ordinary meth- 
ods, although one firm has six special lathes for turning 
and boring bearing bushes. 

Smal! sizes of engines are being rapidly standardized 
by several firms with the purpose of producing them in 
large quantities. The trend of experimental work is to 
produce large cylinders, no less than three firms having 
each a 2000 hp. cylinder under test or development, and 
to produce a compound machine. It is stated that both 
of these lines of development promise good results. 


% 
Gain Sharing for the Draftsman 


In a recent communication the question was raised as 
to the feasibility of draftsmen being placed upon a gain- 
sharing basis. We are all familiar with the systems in 
vogue in different shops whereby the workman who per- 
forms an operation under a certain specified time shares 
with the company in the saving effected. The letter re- 
ferred to suggests that a man in the drawing office who 
devises a jig or fixture should likewise share in the saving 
due to the use of this new tool. 

At first sight this suggestion seems reasonable, but let 
us see if there is a direct comparison between the two 
cases. In the former case the man working on a milling 
machine, say, has the tools, milling fixture and cutters 
all designed and made for him. Then to him the gain- 
sharing system is a personal matter. It is entirely in his 
own hands whether by saving motions and thus economiz- 
ing in time, he is to perform the machining operation in 
less than the specified time and thus obtain the premium 
or bonus. 

The draftsman’s case, however, is different. In the 
usual course of procedure in jig and fixture making, the 
tool is first decided upon, and after being outlined, some- 
times by the chief draftsman or his assistant, it is drawn 
out and then approved by the shop foreman or superin- 
tendent and sometimes by both. In passing through 
the various stages of design, drawing and approval, much 
of the original suggestion may be lost, many points in 
the original idea being found either weak or imprac- 
ticable. 

For any given tool designed by a man it is needless to 
say it would be unfair to give him, and him alone, any 
predetermined portion of the profits due to the use of the 
tool. Much of the thought expended in its design and 
construction must necessarily come from others, and if 
any such system as the one suggested were to be adopted 
they should likewise be reimbursed. The difficulty in- 
volved in carrying out such a plan will be obvious. This 
difficulty, however, does not apply to the ordinary sugges- 
tion plan, which has been found to be of great benefit 
to many firms when used intelligently. 


3 


Striking testimony as to the crying need of systematic 
accident prevention devices was brought out in the recent 
government inquiry of the Steel Corporation. In 1911 
and 1912 the corporation spent $1,363,367 on safety de- 
vices, and since 1906 the fatal accidents among em- 
ployees have been reduced 40 per cent. In other words, 
the safety devices have saved the lives of about 8000 men 
which is a remarkably good return on the investment. 
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SHOP EQUIPMENT NEWS 





14-Inch Taper-Turning Lathe 


The illustrations show a taper-turning lathe built by 
the Whitcomb-Blaisdell Machine Tool Co., Worcester, 
Mass., and designed for taper-turning work in large 
quantities. 

The outside bed carries the carriage and tool rest while 
the inside bed swivels and carries the headstock and tail- 
stock. The inside bed swivels on a stud at the head end 
of the machine and has a broad bearing at both ends and 
on a crosstie in the center. 

It can be furnished on a 5- or 6-ft. bed, the 5-ft. bed 
taking 2 ft. between centers. 

Ample provision is made for a delicate adjustment of 
the swivel bed through the adjusting screws shown in 
the end view at the tail end of the bed. On a 5-ft. 
machine the maximum taper that can be turned is 1% in. 
per ft. 

The feed is obtained through bevel gears and feed 
cones, the upper cone being driven by two spiral. gears. 
Provision is made for adjusting the lower cone to allow 
for taking up the feed belt. The machine can also be 
furnished with a geared feed providing three changes 
without substituting a gear. 

The headstock on the lathe shown is of the three-step 
cone, double-back-geared type, giving 9 spindle speeds 
in geometric progression. Back gears are locked in and 
may be shifted from the front of the machine. They 
have sharp-pointed teeth, which allows of their being 
thrown in instantaneously. The machine can also be 
furnished with a single wide-faced pulley of large diame- 
ter giving three changes through gears. 

The tool rest on the machine shown is of the elevating 
type, which is regularly furnished. Plain gib block can 
be furnished if preferred. The rest is equipped with a 
screw-gage for setting the tool, and the cross-feed screw 
is graduated to thousandths. 


As part of the regular equipment are automatic stop 
to length feed, double friction countershaft and all neces- 
sary face-plates, wrenches, etc. This machine can also 
be furnished with an oil pan and pump. 


Motor-Driven Boring Mill 


The halftone shows a 7-ft. motor-driven boring and 
turning mill, built by H. Bickford & Co., Lakeport, 
N. H. This machine is driven by a 10-hp, General Elec- 
tric Co.’s variable-speed motor, mounted on an extension. 

The machine is driven direct through a gear box, which, 
in conjunction with the variable-speed motor, furnishes 
36 table speeds. A separate motor is used for raising 
and lowering the cross rail. The machine will swing 84 
in. diameter by 48 in. high. The table is 73 in. diameter. 
The spindles have a vertical traverse of 30 in. The ma- 
chine weighs approximately 27,000 Ib. 
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22-inch Vertical Surface Grinder 


The halftone Fig. 1 shows a vertical surface grinder 
built by the Pratt & Whitney Co., Hartford, Conn., for 
handling large, plain or circular grinding. 

The work-holding appliances have been greatly sim- 
plified and will accommodate a wide range of work. In 
general construction the new machine is very similar 
to the older one. The new machine has, however, been 
made much more massive and rigid. 

The bed has protected bearing surfaces of the V anid 
flat type, oiled by means of rolls. A pan surrounds the 
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driven through rack and pinion vertically located, which 
eliminates the possibility of tooth marks showing in the 
work. Two table feeds are provided, both of which may 
be instantly controlled through lever A, Fig. When 
adjusted to the right station the slow feed is engaged, 
the left station in a similar manner engaging the fast 
feed. This lever when adjusted to the central station 
also serves as a means for stopping the table. 

The table is also provided with power quick return 
for use in connection with rotary chucks. The power 
quick return becomes operative and the reguiar feed in- 
operative by moving lever B to the lower station. It 
will be noted, however, that lever B is locked by means 
of lock-bolt C and cannot be operated while the regular 
feed is engaged. In order to unlock lever B it is neces- 
sary that the regular feed lever A be in the neutral posi- 
tion, after which the lock-bolt C may be adjusted to its 
outward position, which has the effect of releasing lever 
B and locking lever A. After the quick-return mechan- 
ism has become operative it is controlled through lever D. 


” 
we 


The abrasive wheel, 22 in. in diameter, is provided 
with both hand and power feeds in addition to rapid 
hand movement. The vertical adjustment is very sensi- 
tive. The power feed is operated through a ratchet wheel 
and pawl, the rate of feed being controlled by means of 
adjusting screw £. A large micrometer dial for gaging 
purposes, also an automatic power feed knock-off form 

part of the construction. Both the 











Fig. 1. 


rear of the bed for collecting the water and chips. The 
machine is regularly furnished with either four- or seven- 
foot tables, the bed being made in two sizes to accommo- 
date these. 

The spindle is of ball-bearing construction through- 
out. The driving pulley is also mounted upon independ- 
ent ball bearings. The pull of the belt is therefore noi 
transmitted to the spindle. 

The table is provided with automatic reciprocating 
motion, any desired length of stroke being readily obtain- 


able by means of adjustable table dogs. The table is 


22-Incn VERTICAL SuRFACE GRINDER 


regular and rapid hand feeds are con- 
trolled through lever F. The design is 
such that when the rapid feed is en- 
gaged the power feed is automatically 
disengaged. 

The machine is designed for motor 
drive only. The size of the motor varies 
from approximately 20 to 35 hp., ac- 
cording to the nature of the work. 

The machine is provided with a 
pump which is capable of supplying 
an abundance of water. One stream 
of water is carried through the spindle, 
the centrifugal force of the spindle 
driving the water between the wheel 
and the work, keeping both cool and 
free from dust. The inside stream of 
water is controlled through the lever 
G, which is conveniently located on the 
front of the gear-box unit. An outside 
stream is also provided for conveying 
water to the outside of the wheel and 
for cleansing purposes. 

Self-feeding oil reservoirs are pro- 
vided, which insure an ample supply of 
All bearings are absolutely dust and 





oil at all times. 
waterproof. 

A most important factor in the production capacity of 
this type of machine is the cup-shaped wheel which 
covers the full width of the work, insuring flatness, and 
high production. The wheel is protected by means of a 
guard, so mounted that it may be very conveniently ad- 
justed for height as the wheel wears. 

Table power feed inches per minute 34, and 102; 
table power feed revolution or spindle 0.042 and 0.128 
in.; table hand feed per revolution of hand wheel 1.45. 
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Automatic Gear Cutter 


The halftones show front and rear views of a new type 
automatic gear cutter, recently brought out by the Cin- 
cinnati Gear Cutting Machine Co., Cincinnati, Ohio. 

This machine will cut gears up to 72 in. diameter, 24- 
in. face, 1 diametral pitch in cast iron and 114 diametral 
pitch in steel. The machine is also built to cut gears 
of 84 in. diameter with the same face and pitch rat- 
ings. The maximum cutter diameter of this machine is 
10 inches. 

The bed has rectangular guides for the cutter slide, 
and the cutter slide has long narrow guides with taper 
gib adjustment on the outside, making them convenient 
to inspect and adjust. The cutter spindle has both a 
straight and taper bearing, running in bronze bearings 
and providing means for adjusting for wear. The arbor 
end has a No. 13 B. & 8S. taper, and is provided with a 
driving slot. 

The positive tripping mechanism is controlled by two 
independent shafts, operated from the working side of 
the machine. These screws are revolved by a crank 
wrench and are easily set, and when once set, will re- 
main so. Brass plates placed directly over the shafts 
indicate the direction in which the trips move. 

The work saddle is so gibbed to the housing that 
loosening the clamp bolts for adjusting the work does not 
cause the work spindle to drop out of alignment. The 
saddle can be raised or lowered by either hand or power. 
The elevating screw for the work saddle rests on ball 
bearings and is provided with a micrometer dial. 

The work spindle is tapered for taking up wear, and 
runs in bronze bushes. The arbor end of the spindle is 
provided with a taper hole of 3.81 in. diameter at the 
larger end and tapering 1% in. to the foot. The nose of 
the spindle is keyseated and tapped for screws to secure 
a faceplate or special chucking devices. 

The feed screw is of large diameter and runs in a 
bronze nut, shielded from dirt and chips. The feeds of 
the cutter slide are obtained by a quick-change mechan- 
ism, giving twelve changes ranging from 1 to 13 in. per 
min. in geometrical progression. The return of the cut- 
ter slide is always constant. By transposing gears, the 
cutter spindle can be given six changes of speed, ranging 
from 12 to 68 r.p.m., in geometrical progression. 


- 
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Duplex Car-Box Boring Machine 


The halftone shows a motor-driven, double-spindle car- 
box boring machine, built by the Detrick & Harvey Ma- 
chine Co., Baltimore, Md. 

The base of the machine is provided with a pair of 
shears for each carriage. The carriages have slow feed 
by hand or power and quick hand traverse by pilot 
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wheel. Each carriage carries a cross-slide, upon which 
are mounted car-box gripping jaws operated by right- 
and left-hand screws. 

The spindles are of cast iron, 444 in. diameter with 17- 
in. bearings in the headstocks. Clutches are provided for 
throwing the spindles into and out of engagement with 
the driving gears. 

The boring bars fit in sockets in the spindle ends and 
are supported in bearings at their outer ends. Each 
spindle has independent feed changes which are driven 
direct from the outer end of the spindle and afford feeds 
of yy, 1% and + in. per revolution. The drive is by a 
12-hp. motor, giving spindle speeds from 25 to 50 r.p.m. 


os 
ee 


Open-Side Surface Grinding Machine 


The halftone 
Norton Grinding Co., 


suriace grinder 


Mass. 


shows a 


built by the 


W orcester, The working 
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surface of the table is 15 in. wide and 6 to 14 ft. long, 
depending on the length of the machine. Its entire 
surface can be ground in place. The wheel head can be 
raised to give a distance of 17 in. between the surface of 
the table and a 14-in, diameter wheel, thus making pro- 
vision for the use of magnetic chucks or a supplementary 
table. 

The machine is designed to carry wheels of 14 in. 
diameter and for the ordinary line of work the wheel 
would be 6 in. face. For special work wheels of differ- 
ent widths can be furnished. 


AMERICAN-MACHINIST 


Vol. 39, No. 9 


duction of an accurate surface on the work. The reversal 
of the table is pneumatically cushioned at the ends of the 
stroke. 

All plane surfaces within the capacity of the machine 
can be ground quickly and accurately. The machine can 
also be used for grinding a variety of shaped surfaces, 
for which class of work a special forming attachment is 
used to form the wheel face to produce the shape re- 
quired. 

Ball bearings are employed on all shafts operated by 
handwheels, worm and worm-wheel shafts are provided 








OpEN-SIDE SURFACE 


With grinding wheels the smaller the are of contact 
the more efficient the wheel becomes. For this reason as 
small a wheel as practicable is used. 

A countershaft is located in the machine base, making 
the machine self-contained, and power is transmitted to 
this countershaft through a belt from a motor placed at 
the side of the machine. All overhead works are elimi- 


nated. 

The grinding wheel is carried on a cross-slide operating 
at right angles with the travel of the table, and in order 
to secure the large production that is made possible by 
the use of the wide wheel, no automatic feed of the wheel 
has been provided, a hand traverse having been designed 
for locating the grinding wheel so as to utilize the full 
width of the wheel face. Provision is also made through 
worm gearing for the slower traverse of the wheel when 
truing the wheel face. The cross-slide is carried in a 
vertical slide which is designed for raising and lowering 
on the column by means of a %-hp. motor through a 
lever and friction clutch. For small distances the vertical 
traverse is obtained by means of a handwheel on a shaft 
geared to the vertical traverse screw, and a micrometer 
index which registers in one-quarter thousandths provides 
for delicate adjustments. 

The table is provided with T-slots of standard dimen- 
sions, which facilitate the strapping of work directly to 
the table, or the use of a supplementary table, special 
fixtures, or magnetic chuck. The table traverse is obtained 
by means of worm gearing, giving the table a perfectly 
smooth motion, which is absolutely essential for the pro- 








GRINDER 


with ball-thrust bearings, and all worm gearing runs in 
an oil bath. Worms and wheel spindles are made of 
chrome-nickel-vanadium steel, heat treated, and all shafi 
bearings are ground and run in self-oiling boxes. The 
machine is supported on adjusting wedges resting on 
iron plates which are embedded in a concrete founda- 
tion, making it possible to easily realign the machine, 
should occasion require. A large water tank is provided 
with a ump which will deliver 30 gal. of lubricant per 
min. on the wheel and work. 


Edge Protectors for Handling 
Machinery 
In lifting heavy, finished castings, the edges are fre- 


quently damaged by indentation from the chain slings 
and more seriously by the slipping of such slings. If rope 
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slings are used instead, these are in turn soon destroyed 
by the sharp edges of the castings. 

The illustrations show a protector furnished in several 
sizes by the Hess Stee] Castings Co., Bridgeton, N. J. 

This is a casting consisting of two plate members at 
right angles to one another, and a pair of stiffening ribs. 
The chain or rope rests between these ribs, between 
which the casting is thickened and rounded to give a good 
seat and prevent damage to the sling. 

‘These ribs are carried far enough back to receive a cot- 
ter pin, which insures the protector always being in the 
sling when wanted instead of in some corner or under a 
bench. 

By running a groove along the protector at the junc- 
ture of the two plates, provision is made against even 
the slightest damage to a sharp edge on a finished casting 
or machine. 

These protectors are made of a very low-carbon alloy, 
so ductile that there is no danger of the protector be- 
ing broken by even the roughest handling. Where very 
great delicacy in handling is called for, protectors with a 
babbitt or lead lining are furnished. This may be re- 
newed as it becomes worn or charged with chips. Suit- 
able pouring dies are furnished if desired. 

3 
Chart for Estimating Time Required 
on Lathe Work 


By R. W. FisuHpack* 


The chart is for use in finding the time required to do 
work in the lathe. In use, select the figure represent- 
ing the diameter of the work on the upper horizontal 





*Superintendent, American Bronze Co., Philadelphia, Penn. 
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margin. Drop vertically to the horizontal line designat- 
ing “speed”; or if the speed is not known, it will de- 
velop at the intersection of the oblique line correspond- 
ing to the known revolutions per minute. From this 
point follow the oblique line either way until the hori- 
zontal line indicating “feed” is intersected. On the bot- 
tom margin, directly under this point of intersection, 
will be found the time in seconds or minutes required to 
turn a 1-in. length. 


A Set of Old Taps 


By ErHAN VIALL 


George Gorton, of the George Gorton Machine Co., 
Racine, Wis., has some old taps, shown in the accom- 
panying engraving, which were made by W. Buffham, 
Rosedale, England, in 1845. 
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The tap diameters range around % to 34 in., with vari- 
ous threads. The taps were used on scientific instru- 
ments, and consist of threaded sleeves or shells, which 
fit a machine-steel shank, on which they are held by the 
nut A. To prevent them from turning while in use, a 
pin is set into the shank, which fits into a notch cut on 
the inside of the sleeves. Some of these notches are in- 
dicated at B and C. Several of the taps are made with 
what are apparently intended for pilots, as shown at D, 
E and F. All have spiral grooves or flutes cut in them, 
which were probably milled in some way, though possibly 
they were filed. The even spacing and uniformity of the 
flutes, however, incline me to think they were machine 
All are still in first-class condition, as, of course, 


cut. 
they have not been used for years, and are kept only as 
curiosities. 
Great Britain and International 
Exhibitions 
By T. W. Cnuvss* 


Any idea connecting Panama tolls with the decision of 
the British Government not to take part in the San 
Francisco Exhibition may be dismissed. In Great Brit- 
ain there has long been growing a disinelination for in- 
ternational exhibitions. The objections are purely eco- 
nomic and, in fact, simply boil down to the statement 
that such participation is not worth while. The British 
Government some few years ago recognized the impor- 
tance of real representation, if any, and organized an ex- 
hibition branch of the Board of Trade for the purpose 
first of insuring adequate and appropriate representa- 
tion of the country and secondly of lightening the bur- 
den of individual exhibitors. It has been more success- 
ful in the second of these, although British displays at 
Brussels and Turin, if not ideal, were at least not un- 
worthy. The exhibitions branch also instituted an in- 
quiry which suggested that quite a fair proportion of ex- 
hibitors at the two exhibitions just named met with 
commercial success. 

Nevertheless, when the Ghent project became known 
it was fairly soon evident that special efforts would have 
to be made to insure proper representation of Great 
Britain, a representation which in the end can hardly be 
claimed to have been achieved. In their attitude British 
machine-tool makers may be regarded fairly as represen- 
tative of at least the engineering industries. The Board 
of Trade managed to get from the British Machine Tool 
and Engineering Association a promise to provide at 
Ghent a collective display of British machine tools, but 
the association in the end was unable to organize this 
display. As everyone now knows, France and Great Brit- 
ain are the only nations officially represented at Ghent. 

It is recognized that for the town or district in which 
an international exhibition is organized, advantage may 
accrue. It is known, too, that promoters and the per- 
sons who run sideshows are generally on the right side. 
But the serious exhibitor is handicapped from start to 
finish and in Great Britain, at 
unwilling to take risks. The British manufacturer is at 
the moment too busy to prepare goods for show purposes, 
quite apart from questions of freight, from questions of 
running costs, lighting and so on, and even the supply of 


least, has now become 


*Editor, English Edition, “American Machinist.” 
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unskilled labor, in all of which the Board of Trade would 
certainly help, it is recognized in Great Britain that 
goods can only be sold in countries where tariffs are not 
prohibitive and in places where amusements are not the 
first consideration. 

In Great Britain the tendency is distinctly toward the 
sectional exhibition, running for a fortnight rather than 
for six weeks. At present, if general trade conditions are 
suitable, these exhibitions prove successful. In many in- 
stances the untechnical public are not invited and in most 
cases when they do come they are cold-shouldered un- 
less they display a pocket interest in the goods exposed. 
This is undeniably a narrow view but it is the one that 
prevails. Nor perhaps can North America validly object 
to the present position. It is true that on the Continent 
of Europe, Canada has exhibited very extensively, but al- 


most entirely for the purpose of attracting emigrants, 


while the United States has in no recent instance been 
conspicuous, officially or unofficially. It may safely be 
concluded that in Great Britain the disinclination to take 
part at San Francisco arises from no Panama considera- 
tions, but rather, perhaps, from the feeling that the big 
show is not wanted just now. 

~ . . . 

Tool for Cutting Piston Rings 
By G. Levsen 
The engraving shows an interchangeable tool for cut- 

ting piston rings. The block in which the cutting tools 
are applied, can be taken out and another for different 
width rings substituted without loss of time. The old 
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method of resetting the tool by using wedges is not re- 
liable and is too expensive. 
This tool can be used in a vertical boring mill or a 


large turret as the case may be. 
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Mr. Powell, president of the Powell Machine Co., is return- 
ing to Europe, sailing Aug. 19. 

Philip J. Kroll is representing the 
Co. in the Pittsburgh district, being 
Building in that city. 

Charles H. Moyer, for 20 years New York manager of the 
George V. Cresson Co., Philadelphia, and its successor, the 
Cresson-Morris Co., has resigned. He contemplates opening 


International Oxygen 
located in the Park 


an office at 80 West St. as a special engineering representa- 
tive and manufacturers’ agent. 
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Panama Spillway and Culvert Gate Parts 


SPECIAL CORRESPONDENCE 


SYNOPSIS—The level of the lakes at Panama is to be 
under control of 22 spillway gates 45 ft. wide and having 
a lift of 22 ft. 6 in. The filling and dewateriny of the 
locks is under the control of 130 gate valves. The mov- 
ing members of all these are under water. They are 
guided by roller trains: The 18,794 tool-stee!l rollers 
were turned, heat treated, plunged in oil with the trun- 
nions covered to keep them from hardening, uadigroun:! 
to limits of 0.002 in. At the sides of the gates the joint 
are made water-tight by spring seals of bronze, each con- 
sisting of a sheet bronze spring and sealing point. Tiese 
were assembled in a fixture and tested for water-tightness. 
3 

When the Panama Canal is finally finished and flooded, 
there will be considerable machinery under water. ‘This 
will include spillway gates and rising-stem gate valves 
used to dewater the locks. At the’ Gatun and Miratlores 
spillways, 22 spillway gates are to be installed. Fourteen 
of these will control the lake level of Gatun Lake and 
eight the lake level of Miraflores Lake Each gaie is de- 
signed to close a clear opening of 45 ft. between piers, and 
has a total length of 46 ft. 34% in. from center to center 
Each one travels on two roller trams which 


deep in the 


of bearings. 
run on a track located in a niche 15% in. 
sides of the piers. 

While in operation the gates are to withstand « maxi- 
mum head of 18 ft., and are to have a range of motion 


of 22 ft. 6 in. Each gate is to have a play of from 4 
to %@ in, upstream from its bearing, and a lateral play 
lengthwise of the leaf of 4 in. either way, making a total 
lateral play of 4% in. At the end are to be instal'ed ver 
tical seals of the spring type, moving along finished siir 
faces on castings in the walls of the pier. 

The bottom seal is to be made by contact of the lower 
edge of the face of the gate sheathing and the bottom 
angle on the bottom girder, with a babbitt strip placed in 
a casting across the crest of the weir. At each end cf each 
gate on the downstream side of the post is a rocker- 
bearing device to equalize the distribution of pressure on 
the roller-train bearing, so that each roller in the train 
and every portion of each single roller shall be in uniform 
bearing at all positions of the gate during its operation. 


In addition, there are 130 rising-stem gate valves 
which are to control the main culvert in the lock. Each 


set of valves is designed to control the flow of water to 
a large culvert while filling or dewatering the lock -ham- 
bers. The valves are arranged 
pier 4 ft. 3 in. wide in the middle of the culvert, dividing 


it into two rectangular culverts 8 ft. wide by 18 ft. high. 


in pairs separated by a 


Each valve is designed to operate in a well and to travel 
on two live roller trains having a span of 19 ft. center 
to center of bearings. The trains travel on two tracks, 
which are fastened to the downstream face of the wall 


castings, which are set in the masonry. During ordinary 














Fig. 1. Comptete Rotuer TRAIN ror Panama GATE VALVeEs AND Spriruway Gares 
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operations they will be under a head of about 60 ft., but 
in certain cases they may be required to operate under a 
head of 76 ft., making the 18-ft. travel in about one 
minute. 

It is the purpose here to describe the methods used 
in making the live roller trains, the flexible sealing 
devices, and the pressure-equalizing devices for these 
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with considerable elasticity and resistance, and shall be of 
the very best grade of openhearth steel and oil tempered. 
The chemical composition shall be, approximately, as fol- 
lows: Carbon, 0.718 per cent.; manganese, 0.372 per cent.; 
phosphorous, 0.0075 per cent., and sulphur, 0.0025 per cent. 
Full-sized compression tests shall be made of the finished 
rollers, two tests to be made for each gate or valve unless 
more than one heat or melt of steel has been used, in which 
case two tests shall be made from each heat. For each test, 
one finished roller shall be tested on a testing machine satis- 
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SprcrAL ANNEALING Furnace For Roti Bars 


Fic. 3. Spectra Heatine Furnace ror Rous 





FURNACE 


Fie. 4. Ixrertor or Roii-HEATING 
gates and valves. All of this work was done at the 
lant of the Westinghouse Machine Co., Pittsburgh, 
Penn.. to which we are indebted for the illustrations and 


MaKING THE RoLiLerR TRAINS 


| shows one of the complete roller trains for the 

It up 
sections, 
The rollers have trunnions and enter 
that are +, In all of roller 
is, complete, were required for the culvert gates, and 
The 


fication for the steel in these rollers is as follows: 


of a frame built of two 


CONSISTS 
. -s . 
held apart D\ spacers, and carry- 
rollers. 


large. 260 these 


In. 


> the spillway gates, containing 18,794 rollers. 


of the grade generally classed 


and wear 


The steel for rollers shall be 


as tool steel, comtsining high resistance to crushing 


Rous 


Fic. 5. Dipprne TANK FOR 
factory to the by 
plates at least as herd as the rollers. 

Each roller must support, without the least sign of yield- 
ing in rollers or plates, a load of 24,000 lb. In case one roller 
two addi- 


Commission, pressing it between two flat 


of a given heat fails to meet these requirements, 
tional rollers of the same heat shall be tested, and if both of 
these additional tests are satisfactory, the rollers from the 


heat in question shall be accepted. 


The sper ifications then continue: 

The rolled or hammered down from large- 
sized ingots or blooms, and the greatest must be exer- 
cised at all stages of the manufacture so as to insure freedom 
flaws material defects in finish. The curved sur- 
faces of the rollers must be hardened, tempered and then 
«round to a smooth finish and accurate gage. Great accuracy 


rollers shall be 
care 


from in or 


in all dimensions will be insisted upon. The rollers must be 
perfectly straight and everywhere of uniform diameter, so 
that if rolled on a true plane surface each roller shall re- 


main in contact at all points of its rectilinear elements. A 
variation in diameter of any part of a roller exceeding 0.002 











September 4, 1913 


in. from the dimensions shown on plans shall be deemed suffi- 
cient cause for rejection. 


In the trains for the spillway gate there are 47 rollers, 
and in each one of the rising-stem valves there are 63 
rollers. Each roller is 4 in. in diameter, 6 in. long across 
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the other. The outside dimensions are approximately 
12 ft. long by 6 ft. wide and a corresponding height. 
After annealing, the bars were cut to suitable length, 
turned, leaving a grinding finish, then heat treated, oil 
tempered and ground on centers to the specified diameter. 


HEATING AND DrppIne THE ROLLERS 


Figs. 3 and 4 show the heating furnace for the finished 
rollers. This furnace is oil fired, fed from the back, and 
has an inclined floor except for the last 2 ft. at the front, 
which are level. This feature is shown in Fig. 4. As the 
rollers are removed in front, others roll along to take their 
places. This arrangement aids in uniform heating. 

Fig. 5 shows the oil-dipping tank. To protect the 
trunnions from the oil, thus leaving them softer than the 
body, special dipping tongs are used. These are best 
shown in Fig. 3. Each jaw of the tongs has a cup, which 
fits over the trunnion, thus excluding the oil during the 
first part of the cooling. The tong cup faces are packed 
with asbestos where they come in contact with the body of 
the roll, thus excluding oil from the inside of the cups 
covering the trunnions. 

The rollers are dipped and swung for 14% min. with 
the trunnion covered ; they are then dropped. This leaves 
the trunnions comparatively soft and tough. The dip- 
ping tank was kept at a constant temperature by means 
of water-cooled pipes, and the oil, during the process of 
dipping, was agitated by means of compressed air. 

Fig. 6 shows three typical fractures, the first of the 
unannealed bar, as forged; the second of the same bar as 
annealed, and the third of a finished roller broken at the 
trunnion. The effect upon the grain is imperfectly shown, 
yet the closing of the grain is plainly seen. 
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Fic. 6. TyprcAL FRACTURES OF 


the working face, and has a trunnion on each end. In 
the process of making these rollers, the steel was ob- 
tained in the form of 4%4-in. square billets. These were 
reheated in the forging department of the Westinghouse 
Machine Co. and hammered to 4% in. round. They 
were then annealed in the special annealing furnace, 
shown in Fig. 2. This furnace is gas-fired on one side, 
the side that shows in the engraving, and has a vent on 
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Figs. 7 and 8 show the method of testing the rollers. 
This test is for the brittleness of the trunnions. The 
machine consists of a small drop hammer, having a 
clamping device at the bottom to grasp a hardened roller. 
Over the trunnion to be tested is slipped a ring upon 
which the hammer strikes. This brings the blow at a 
convenient distance from the body of the roller. The 
weight or hammer is lifted to a predetermined height 
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and automatically tripped at the top. The number of 
blows which such a roll will withstand without the trun- 
nion breaking is taken as a measure of its brittleness. 

A part of one of the side sealing devices for the rising- 
stem gate valves is shown in Fig. 9. This consists of a 
spring strap and sealing point, arranged as shown. The 
springs are made from manganese bronze, the straps and 
points of bronze, and the guides of cast bronze. The spe- 
cial bronze shapes were produced by the extrusion process. 

A similar device was provided for the spillway gates. 
Fig. 10 shows an assembling and testing fixture for these 
sealing devices. This is arranged to give a deflection to 
the springs similar to that which will be encountered in 
practice. After this is done, the space between sealing 
point and the middle block of the fixture is filled with 
water, the ends of the space being dammed with putty, 
this to test the watertightness of the device. 

Fig. 11 shows one of the rocker bearings for the spill- 
way gates. These bearings are intended to take the de- 
flection of the gates which are over 46 ft. long, and insure 
a normal bearing at all times to permit of easy opening 
and closing of the gates themselves. It consists of two 
plates having accurately planed external surfaces, and 
fitting around a central shaft in such a manner that the 
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2.7067, but went back to 2.7060 after 42 hr. annealing. 
A hard-rolled slab had a density of 2.7089, and after 
annealing, 2.7098. Hard drawn wire had a sp.gr. of 
2.7026 before annealing, and 2.7057 afterward. In gen- 
eral his conclusions are: 




















Fie. 11. Device to COMPENSATE FOR DEFLECTION OF 
SPILLWAY GATES 
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Fie. 9. Seatine Drvice ror PANAMA GATE VALVES 


two plates can adjust themselves to meet the conditions 
of gate deflection. 

[t is interesting to note that all of the parts furnished 
in carrying out the contracts covering this work, were 
made to jigs and fixtures, so as to be interchangeable. 
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The Density of Metals 
By Donatp M. LippEeLi 


A point which seems to me to be of interest, follow- 
ing the discussion on the weight per cubic inch of alloys, 
is contained in F. J. Brislee’s recent lecture before the 
Faraday Society (cf. Engineering, June 6, 1913, page 
780). In this lecture he pointed out some peculiarities 
of aluminum under heat treatment, which have their 
analogies in gold, platinum and steel. 

Aluminum spirals of 99.11 purity were cut from cast 
blocks, and the density was found to be 2.7059, which, 
after annealing at 450 deg C. for 28 hr., increased to 


Fie. 10. Testina Fixture ror Seatine Devices 


The density cf solid metals when strictly homogeneous, it 
would result, is not affected by high pressure. When the 
structure is not uniform, the pressure first tends to increase 
the density, because the pressure fills the pores and cracks 
On further raising the pressure the density decreases while 
the amorphous structure passes into a crystalline structure. 
Mechanical working acts like non-uniform pressure, hence the 
actual decrease in the density of the rolled and drawn alumi- 
num. The flowing is practically a melting, not of the whole 
mass of the metal, but of the neighboring groups of particles. 
In the case of aluminum the increase in pressure is ac- 
companied by a disappearance of the crystalline structure, the 
polyhedra of the cast metal passing into an amorphous or 
vitreous mass. The reverse change seems to take place 
slowly. It would thus appear that the cast metal may be 
denser than the worked metal, and these changes, which look 
strange at first sight, must probably be explained by some 
transformation in the state of aggregation, although it is 
difficult to grasp why the crystalline metal should possess a 
higher density than the amorphous. One would rather expect 
the opposite. 


The point which particularly seems worth noting by 
metal workers is, that mechanical working may decrease 
the density of the worked metal, whereas the reverse is 
usually held. 
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The Design of Chains and Chain Wheels—II* 


By Henry E. Haywarpf 


SYNOPSIS—Chains of the link belt, roller carrier and 
high-speed silent types are shown and described. The 
latest type of sprocket wheel, which is simple to machine 
and yet gives excellent results, is described and the re- 
quired formula given. Advice is also given to assist the 
designer or purchaser to obtain the best chain for any 
desired use. 


e . 
boy 


A chain construction, which is intermediate between 
the Ewart type detachable-link belting and roller chain, 
is shown in Fig. 17. The links are joined by a steel 
pintle, which passes through the tubular portion of the 
link. A cotter pin in one end of the pintle makes it easy 
to disconnect the chain by withdrawing the pintle. 

The Ley steel-bushed chain, shown in Fig. 18, is of 
the same type as the pintle chain but has a hardened- 
steel bushing, which is forced into the barrel end of the 
link to give increased durability. A machine-made roller 
chain is shown, Fig. 19. This chain will run much more 

*Contributed for F. A. Halsey’s forthcoming “Machine De- 
signers’ Pocket Book.” 

Copyright, 1913, Hill Publishing Co. 
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Fie. 17. CLosep Pornt Lixnx-Bett CHAIN 





quietly than the link-belt type of chains, and will also 
produce better sprocket action when run on properly cut 
sprocket wheels. 

Malleable-iron roller chains are made in a range of 
sizes from 3 to 24 in. in pitch, and have a wide field of 
application, being suitable for transmission and for eleva- 
tors and conveyors. It is essential that the side bars of 
the links be held rigidly in line with each other in order 
that the load may be equally distributed between them 
and also that they be held apart in order to insure free 
rotation of the roller. These features are secured in the 


construction shown in Fig. 20. 
The “Monobar” chain, Fig. 2 


1, consists of a series of 
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kic. 18. Exposep Busu Lixnx-BeELtT CHAIN 


Type Classes Where Used Highest Speed Fig. Nos Description and Qualifications 
for General Use 
H U . . 
{ Open Link Cranes, Dredges 150 for 1 Used for heavy loads moving at low speeds, rough work; power applied 
Crane Hoists and 1 by drums, one end of chain secured to drum, or by pocket wheels, both ends 
or ‘ Slings and larger of chain free. 
Open Link | Spreader or Anchors 100’ 2 
| Stu Moorings on capstans 
Hand Chains Hand Hoists 350’ 3 For application of hand power to hoists, etc., used endless, runs on pocket 
wheels and rag wheels. 
Detachable Ewart with Power trans- 600’ Fig. 12 Used for power transmission at moderaie speeds. Buckets and flights 
hook joint mission, eleva- are attached to chain by means of “attachment links’’ when chain is used 
tors and con- for elevating and conveying. 
veyors 
“Link Belt” Closed Joint Same as Ewart 600 Fig. 17 Used chiefly for power transmission in dirty and gritty locations. Made 
for dirty places in best type, with hardened steel pins and bushings. 
Exposed bush Same as Ewart 600’ Fig. 18 Wear, both external and internal, takes place on hardened steel parts, 
hard wearing and ciosed joint giving greater durability. 
surfaces Greater durability . 
Migokine Power | 600/ Fig. 19 Machine-made steel roller chains are mucn more accurate tnan malleable- 
Made Transmission iron chains and will run at higher speeds and loads than “Link Belt.” 
| Rollers give better sprocket action than solid joint. Wheels are cut and 
Roller } good machine-made roller chain may be compared with cut gearing 
Cass Maltestte Eigvaters and 600’ Fig. 20 Malleable-iron rollers with telescoped mal.-iron end bars (tubular), the 
a es, 4 onveyors halves of end bars telescoping one into the other. Steel pin passes thro’ 
Maeabe tubular end bar. Substantial and durable 
[ Monobar .) f 100’ Fig. 21 Monobar made with steel bar connecting malleable-iron joint sections, 
a | always supported by buckets or flights, no friction or rubbing on exterior 
Carrier Elevators and } of chain except on wheels 
} Dodge Conveyors | 100’ Fig. 22 Wrought-iron, long-pitch, open-link chain with malleable-iron blocks, 
Roll giving large wearing surface at joints, blocks also carry attachments 
olier j * o . 
. 100’ Fig. 23 Long-pitch steel chains used in heavy elevators and conveyors, rollers are 
used to support carriers on runs between wheels. 
Extended = Fig. 25 Bearing surface of joint is given maximum possible area thro’ use of seg- 
Bearing mental hardened-steel bushings extending throughout entire width of 
oh S i chain and bearing on a cylindrical pin which is free to rotate. Shape of 
High Speed | | Power E link and wheel tooth is such that elongation is compensated for and 
Silent } , Transmission 1200 { sprocket action is very gentle, allowing chain to run quietly at high speeds 
Rocker Joint Superior to cut gearing at equal speeds and loads. Runs on cut sprocket 
Plai wheels of special form. 
| a | Fig. 26 Link form similar to above, joint of chain made with rocker bearing 
Bearing J x s08 
} having line contact only. 

Fig. 27 Link form similar to above, joint bearing formed by round hole in link 
with round pin, affording half the bearing surface given by extended 
bearing construction in chains of equal width and equal diameter of pin 

TABLE I. TYPES OF CHAINS AND USES 
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bolts flexibly connected by malleable-iron joints, which 
are readily removable; there is no wear on the bolts, 
their only function being to transfer the strain from 
joint to joint, and being free from welds, which are the 
chief source of weakness in wrought chains, the working 
strain is that of a wrought-iron bolt of the size employed. 
The sizes of “Monobar” chain, in Table 6, have found 
considerable use. 


Diam. Breaking Diam. : Breaking 
of Bolts Pitch Strain of Bolts Pitch Strain 
Inches Inches Pounds Inches Inches Pounds 

; 1 24,000 1 24 43,000 

} 18 24,000 1; 18 65,000 

: 24 24/000 1} 24 65,000 

1 12 43,000 1} 24 96,000 

1 18 43,000 2 24 190,000 

TABLE 6. SIZES OF *‘ MONOBAR” CHAINS 


The “Dodge” type of chain, Fig. 22, is an accurate 
pitched cable chain, detachable bearing blocks being in- 


. 





° Fie. 19. Macutne-Mapre Rotter CHAIN 


serted between the links. These blocks afford large bear- 
ing surfaces to both the link and wheel teeth. The 
construction of the chain allows it to turn angles easily, 
and it is the only chain which may be successfully run 
in more than one plane. Table 7 shows the ultimate 
strengths for the various sizes and pitches. 


Average 

Ultimate 

Size, Pitch Strength 
Inches Inches Pounds 
6 16,000 
6 24,000 

| 8} 35,000 

i 20 35,000 
H 8) 40,000 
; 8} 45,000 

i 12 45,000 

TABLE 7. TABLE OF STRENGTHS FOR DODGE CHAIN 


Fig. 23 shows the long-pitch chains, used on heavy 
elevator and conveyor work, the rollers being used to sup- 
port the runs between the wheels. 

Roller chains are very generally used for driving motor 
trucks. In this service’ the factors of safety employed 


are much greater than in stationary practice, on account 
of shocks, heavy momentary loads, and the gritty con- 
ditions under which the chains must operate. 


The work- 
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ing loads vary from */,, to */,. of the breaking strength 
of the chains. As a rule, the factor increases with the 
capacity of the truck. 


RoLuer-CHAIN SprRocKET WHEELS 


Roller-chain sprocket wheels for accurately made chain 
are always made with cut teeth. Cutters may be obtained 
from many tool mannfacturers, and there is a wide range 
of tooth forms in use, some of which are poor in design. 
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Fig. 20. MALLEABLE Type or RoLLER CHAIN 

A type which was common and is still in use but which 
should be avoided, has for the bottom of the tooth space 
an are of a circle of the same radius as the roller, with 
the flanks of the teeth made with just sufficient relief 
tc allow the rollers to enter and leave the wheel. Any 
elongation occurring as soon as a load is put on the chain, 
will cause the rollers to strike the tooth flanks in enter- 
ing the wheel. On account of the absence of clearance 
the teeth rapidly wear hook-shaped, making the drive 
noisy and short-lived. 

A wheel with a flat bottom in the tooth spaces and con- 
siderable clearance, like the wheel described for Ewart- 
type link belting, is much better than the above. The 
bottom of the tooth space should be joined to the tooth 
space by a fillet of a radius equal to the radius of the 
roller, and the tooth should be relieved on the flanks to 
allow the roller easy entrance and exit. The objection to 
this type lies in the fact that each link slips back on 
leaving, or advances on entering, the sprocket wheel, an 
amount equal to the elongation after the chain stretches, 
causing noise and undue wear on the tooth flanks and 
contributing to the ultimate destruction of the chain. 
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Fig. 21. 


The latest and most advanced type of wheel, combining 
simplicity and smooth chain action, is shown in Fig. 24. 
The tooth space is made with the bottom the same radius 
as the roller, and the flanks of the teeth slope back at an 
angle of 30 deg., with a radius drawn through the cen- 
ter of the roller; the flanks of the teeth are slightly re- 
lieved near the crown and the teeth are made higher than 
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in other types. Stretch of the chain is compensated for by 
the rollers rising on the tooth flanks, giving smooth and 
comparatively quiet action. 

HiecH-Speep SILent CHAINS 


High-speed silent chains are designed entirely for 
power-transmission purposes, and if properly constructed 
and applied, are superior to all other types of trans- 
mission. They make less noise at equal shaft speeds 
und loads, than gears; are independent of atmospheric in- 
fluences, such as affect belts; do not slip, and, therefore, 
give a positive ‘velocity ratio; the mechanical efficiency 
moreover is higher than with either belts or gears, care- 
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Fie. 22. 


Dopegr CARRIER CHAIN 


ful tests having shown that over 98 per cent. of the 
power is delivered. 

As the chain is run without initial tension, the high 
bearing pressures brought about by tightly stretched belts 
are absent, and the center distance between shafts does 
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Fig. 23. Rotter Carrier CHAIN 
not have to be rigid and accurate as with gears. High- 
speed chains have proved their superiority in applications 
ranging from rubber-mill rolls to automobile camshafts, 
and have, through their positive action, effected marked 
economy in driving individual machines from motors. 
Cases having been noted where the output of a machine 
has been increased 25 per cent. by their use, this percent- 
age representing the previous loss by slipping belts. 
Silent chains differ in form of link and action on the 
wheel from all other chains, and while there are several 
makes of high-speed chains, their general des_gn is sim- 
ilar as regards the form of link and sprocket wheel, the 
main difference being in the construction of the joint. 
Fig. 25 shows the extended bearing type of silent 
chain. The rocker-joint type, Fig. 26, is also used in si- 
lent-chain construction. This form presents the extended 
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EXTENDED BEARING SILENT CHAIN 


Fig. 25. 
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bearing feature, as the two parts of the pintle, the rocker 
and the seat pin, extend nearly the entire width of 
the chain. The backs of the rockers and seat pins are 
formed in such a manner as to retain them in their nor- 
mal positions, and a washer is placed on each end of one 
of the pintle parts, holding the chain together. As the 
articulation of a rocker joint depends on line contact it 
is necessary to use care in the selection and treatment of 
the parts of the joint, in order to provide for the high 
pressures that are generated on the working faces. 

The plain bearing type of high-speed silent chain is 


shown in Fig. 27. The link form is similar to the two 
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Fig. 27, Puain BearinG SriLtent CHAIN 
types described, the difference in construction being in 
the bearing, which is made with a round pin. 

Advanced automobile practice employs silent chains in 
place of spur or spiral gears for driving camshafts, 
pumps, lighting generators, lubricators, self-starters and 
air pumps. The desire to eliminate noise and to increase 
durability has brought about their use. In applications 
of this sort it is necessary to calculate the exact cente1 
distance between two shafts in order that the chain may 
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Fig, 24. Tue Latest StyYLe or Sprocket WHEEL 
run without slack. The following formula is applicable 
to link-belt silent chain for that purpose. 
Let 
L = Length of chain; 
C' = Center distance in 
N = Number of teeth, large wheel; 
n = Number of teeth, small wheel ; 
D = Diameter in inches of large wheel; 


inches; 


d = Diameter in inches of small wheel: 
P = Pitch of chain: 
; dD d 
A = Angle whose sin = ay? 
Then 


ie 90+A,,. wn on 
L = (2 C08 A) + ( TRO py) +( 180 Pn) 








Fie. 26. Rocker Jornt SrLent CHAIN 
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The formula is solved by repeated assumptions of the 
center distance C until a value of C is found which makes 
L an exact multiple of the pitch. This formula is appli- 
cable to chains with round pintles, but will not give as 
accurate results if applied to rocker-joint chains, because 
the pitch of a rocker-joint chain changes during the ar- 
ticulation of the joint on account of the rolling action 
of the rocker on the seat pin. 


SUGGESTIONS FoR APPLYING SILENT CHAINS 


In applying silent chains of any type, the following 
suggestions should be considered: 

Drives should not be vertical if such arrangement can 
be avoided; if vertical or nearly so make the center dis- 
tance between shafts short; a long vertical chain will 
tend to drop away from the teeth of the lower wheel, 
causing bad chain action. 

When possible, use pinions having an odd number of 
teeth. This precaution causes an equal distribution of 
the wear over the faces of the teeth and will provide « 
hunting tooth effect between the wheels and chain. 

Provide means for adjusting the distance between 
shafts. This will facilitate the installation of the chain 
and will, in some cases, prolong the life of the drive by 
making it possible to take up wear. On extremely short 
center drives the adjustability is not as essential if care 
is exercised to make the center distance such as will keep 
the chain without slack. 

Do not run chains tight; initial tension is not neces- 
sary, ard it increases the bearing pressures in beth chain 
and shaft bearings. 
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A Graduating Machine 


By EK. A. THANTON 


A very simple machine for graduating the face of flat 
disks, or plates, near the edge, is shown in Figs. 1 and 2. 
These plates are used in considerable numbers by the 
Rockford Drilling Machine Co., Rockford, IIL, for gaging 
the depth of spindle setting on some of its machines. 

The plate to be graduated, as shown at A, Fig. 1, 


is set over a stud and clamped to the faceplate B by 
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means of the nut. Adjustment of the face of the plate 
with relation to the graduating tool, is made by loosening 
locking-nut D and turning the ball crank £, which moves 
the bracket F along its ways. Bevel gears G, and a 
spindle, connect the faceplate spindle with the ratchet 
wheel H, the operation of which will be explained later. 
The correct distance to set the face of the plate from 
ihe cutting tool is measured by gage J, which is swung 
over for the purpose while setting. The cutting tool is 
carried in block J, which is operated through plunger K 
by cam Z and pin M. Spring N keeps the pin firmly 
in contact with the faces of the cam L, the rises of which 
are cut to give the plunger the correct strokes for the 
different lengths of lines graduated. 

The cam JZ is on the same shaft with handwheel O 
and so is driven direct. About half-way between the 
handwheel and cam is the bevel gear P, meshing with 
bevel pinion R, which drives the indexing mechanism. 
The latter will be better understood by reference to 
Fig. 2. 

As the bevel pinion just referred to turns, the rod A 
moves back and forth. A bracket B on this rod carries a 
pawl that engages the teeth in the periphery of disk C. 
This disk, or ratchet gear, as previously shown, is con- 
nected by bevel gears to the faceplate carrying the plate 
to be graduated, so that as the cutting tool is worked 
up and down by the cam, the plate is turned the correct 
amount at each stroke to space the graduated lines the 
right distance apart. 

3 


As a part of its investigations relating to efficiency in 


mining, the Bureau of Mines has undertaken to develop a 
method of preventing the corrosion, by acid water from 
mines, of iron and steel used in mine equipment. Technical 
paper 15—‘“An Electrolytic Method of Preventing Corrosion 
of Iron and Steel,” describes experiments in connection with 
an electrolytic method of preventing corrosion. The results 
appear to justify the hope that the method may be applied 
successfully “or the protection of iron and steel in the con- 
struction of mining equipment, as well as for the protection 
of structures exposed to the acid waters of streams. 


oe 
e 


Lead pipe is rarely pure lead and contains considerable 
antimony and frequently some tin. Much of the lead pipe 
manufactured is made from scrap, hence the presence of anti- 
mony and tin.—‘“‘Brass World.” 
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Tools and Methods at Union Iron Works 


SYNOPSIS—A multiple-spindle drill for screen-plate 
work, having an automatic table movement and automatic 
feed and return for drills. Novel forms of countershaft 
drives for operation of lathes, turret machines and other 
tools. Equipment for bending, grinding and expanding 
botler tubes. A babbitt-peening machine. 

33 

In an earlier article reference was made to various 
lines of work carried on by the Union Iron Works Co., 
San Francisco, Calif., and a number of heavy tools and 
operations on large castings and forgings were illustrated. 
The engravings in the present article show some tools 
and methods of different character as applied to other 
interesting work at the same plant. 

Views are presented in Figs. 1, 2 and 3 of an automatic 
machine built and used in the works for drilling and 
countersinking holes in ore-screen plates, which are of 
high-carbon steel and, therefore, too hard to be punched 
successfully. This machine is built up on the bed and 
housings of an old planer, with the housings blocked out 
from the bed sufficiently to give the necessary width 
for the work table to pass between. 


TABLE CONSTRUCTION 

The table is secured to the planer platen and has a 
ledge all the way around to allow cutting lubricant to be 
run freely on drills and work. The table is advanced 
automatically by an indexing device to give the desired 
spacing between successive rows of holes, and the heads 
for the spindles which carry the combined drills and 
countersinks, are mounted upon a crossrail, which auto- 
matically lowers to feed the tools into the work, and 
upon the completion of the operation rises sufficiently to 
clear the drill points from the screen plate. After the 


STANLEY 


latter has been advanced by the indexing movement of 
the table, the crossrail again descends with the drills to 
put through the next row of holes. 


DETAILS OF THE TABLE MOVEMENT 


The table-indexing mechanism is best seen in Fig. 3, 
which also shows the method of driving the machine from 
a motor at the side and then belting up over different 
pulleys to the top. On the outer end of the regular 
driving shaft of the machine is a large ratchet wheel A, 
the teeth of which are engaged by a pawl B, carried on 
an arm C, which swings down and back at each indexing 
movement. Advancing the ratchet wheel a certain num- 
ber of teeth causes the planer table with the screen plate 
to advance under the drills a definite distance prede- 
termined and provided for by the adjustment of the con- 
trolling stops in the ratchet-actuating mechanism. 

The arm C carrying the pawl is secured to a spur gear 
D, Fig. 1, which is engaged by a gear F on a short shaft 
above. On the inner end of the same shaft there is an- 
other gear which engages with a vertical rack F, Fig. 3, 
and oscillates in unison with the reciprocations of the 
rack. 
turned backward a certain distance and the gear £ at the 
outer end of the same shaft turns with it, causing the 


Thus, when the rack descends the spur gear is 


gear D, Fig. 1, to turn forward and swing the indexing 
arm C and the paw! B ahead and so advance the ratchet 
wheel A by a predetermined number of teeth. 

When the rack F is free to ascend, the gears rotate in 
a direction the reverse of that described above, and the 
pawl-carrying arm C swings back to its lower position 
past the requisite number of ratchet teeth, and is ready 
for the next indexing stroke. 
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THE PLUNGER CoNnTROL 

The vertical rack F by which the indexing movement 
is accomplished, is actuated by pneumatic pressure upon 
a liquid-controlled plunger in the cylinder G, pressure 
on the plunger being applied automatically when the 
crossrail with the drill spindles rises to clear the drills 
from the work. The down stroke of the plunger and rack 
by which the feed pawl B is advanced, is regulated ac- 
curately to stop the pawl and the ratchet wheel at an 
exact point in their travel, so that the work table will be 
indexed ahead just the distance desired. This plunger 
stop is arranged as follows: 

Directly under one side of the plunger there is a ver- 
tical serew /7, which is flatted on the side toward the 
observer and provided on the flat face thus formed with 
a series of graduations conforming in character and in- 
terval to the spacing requirements of the different classes 
of screen plates drilled on the machine. The flatted 
screw passes through a nut formed in a bevel gear /, 
which is actuated by a similar gear when the handwheel 
J is rotated. The wheel thus constitutes a means of 
elevating or dropping the stop screw as desired, and it 
may be adjusted either up or down as minutely as neces- 
sary by observation of the graduations upon its face. The 
spur gear and pinion KX at the outside of the ratchet wheel 
are for hand operation of the table. For this purpose a 
crank handle is slipped on the end of the shaft Z, which 
carries the pinion. 


SpInDLE Drive AND FEED 


The drill-spindle heads are adjustably mounted on the 
crossrail, and the drills are driven by two long spiral 
pinions extending the full width of the machine and en- 
gaging with spiral gears on the upper ends of the spindles. 
The crossrail is counterbalanced by a heavy weight at the 
left side of the machine and the rail and drills are fed 
down and back by the two elevating screws, which are 
actuated by means of reversing gears in the box M, Fig. 
1. The driving shaft N for the mechanism in this box 
runs continuously and the shaft O for rotating the elevat- 
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ing screws is driven in either direction according to the 
position of the controlling clutch for the reversing gears. 

Hand control of the mechanism is secured by the han- 
dle projecting from the front of the box. Automatic 
control is through the medium of the rod P attached to 
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Fie. 3. Stipe View or ScrEEN-DRILLING MACHINE 





Fic. 6. Drive ror Group or Turret LATHES 
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the arm on the rock shaft Q, this rod carrying a pair of 
collars by which it is shifted up and down in the feeding 
and return movements of the rail. 

When the rail approaches the bottom of its travel the 
rod is drawn down and the connecting devices between 
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the rock shaft Q and the clutch mechanism in the gear 
box are actuated to reverse the mechanism and run the 
rail up, thus withdrawing the drills from the work. The 
upward movement of the rail then causes the shifting rod 
P to be lifted sufficiently to rock the shaft Q in the 
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Fie. 7. Tuse-BENDING MACHINE 








Fia. 4. Nove, CounTersHAFT Drive 








Fic. 5. Metruop or Drivinc Heavy LATHE 
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e 
opposite direction and reverse the gear mechanism again 
to start the rail downward, the table in the meantime 
having been indexed ahead to bring the work into posi- 
tion for the drilling of the next row of holes. 


NOVEL COUNTERSHAFT 


A novel form of countershaft is illustrated in Fig. 4. 
This is so constructed as to be carried on one of the shop 
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ries at its inner end a pulley B, from which is derived 
a constant quick travel of the turret slide in either direc- 
tion. At the side of the main pulley on the shaft A there 
is a smaller one from which a belt passes up and over the 
three pulleys on shafts C, D and £, so that these pulleys 
which are normally loose on their shafts are driven at one 
speed by the single belt. Three hand levers are placed 
at F in front of the head of the machine and these operate 














Fic. 9. Form ror Tuse BENDER 
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columns and is used for driving a Gisholt turret lathe. 
It is belted from a motor on the floor, and its cone shaft, 
from which the turret lathe is belted, has one open belt 
speed and two geared speeds. 


lhe main shaft A is driven at constant speed and car- 


11. Tuse 


EXPANDER 


rods leading 


up to the friction-controlling cones for the 
three pulleys, each lever controlling one friction, so that 
any one of the three pulleys may be clutched to its shaft 
to act as a driver for the cone-pulley shaft D. 

When the friction on the shaft D is operated the shaft 
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is driven direct by its own pulley; when either of the 
other frictions is engaged the drive is by spur gears to 
the shaft D, and as the gears on the shafts C and £ are 
of different diameters two rates of speed through the gears 
are thus obtainable for the shaft D, giving the three-step 
driving cone three speeds in all. 

Fig. 5 illustrates a type of drive which has been ap- 
plied to a number of heavy tools in the plant. It is here 
represented attached to a Bullard lathe. Two uprights 
at the rear of the lathe head carry a jackshaft, which 
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ilong the shaft by the crank handles below, which operate, 
through pinion and rack, a yoke engaging a groove in 
the gear hubs. With these cranks either gear may be 
slid out of mesh or into engagement with its driver on 
the shaft at the rear, so that two rates of speed are avail- 
able through the gearing for the coneshaft. 


Driving SMALLER TurReT LAt?eces 


A method of operating a battery of turret lathes is 
A steel framework is located over the 


shown in Fig. 6. 
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Fic. 13. ANOTHER TyPE oF Motror-Driven TuBE EXPANDER 


is belt driven from the motor below and which is pro- 
vided with two spur gears at opposite ends for operating 
the countershaft proper, on which is mounted the five-step 
cone for driving the spindle. The coneshaft is carried 
in bearings in a cradle which may be swung about the 
axis of the jackshaft by means of the worm and gear 
quadrant @ and the handwheel H, so that the coneshaft 
may be swung down to allow the belt to be shifted easily 
and then raised to normal position by turning the hand- 
wheel. 

The two gears J and J on the countershaft may be slid 


group of machines and this carries individual motors 
mounted on top, while the countershafts are hung from 
the underside, the motor for each counter being located 
over the countershaft immediately ahead and then belted 
back to its own counter as illustrated. This arrange- 
ment gives ample belt length for a very satisfactory 
drive. The motors carry two pulleys each, so that two 
open belts can be used for giving the countershaft two 
speeds, or one belt can be crossed for reversing the drive. 

A number of machines and appliances are manfactured 
by this concern for boiler-shop work ; one of these, a tube 
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bender, is illustrated in Figs. 7 and 8. The machine is 
motor driven, the swinging arm that rolls the tube around 
the form being actuated by a pinion and circular rack, 
and the pinion shaft and motor connected by spur and 
bevel gearing. The tubes bent are for water-tube boilers, 
and a great many different bends are required in this 
work. The forms around which the ends of the tubes are 
bent, by sweeping with the roller on the swinging arm, 
are made with two grooves so that a pair of tubes may be 
handled simultaneously. The different forms are inter- 
changeable on the machine; one of them is shown in 
Fig. 9. 

The bends at the other end of the tubes are made under 
hydraulic pressure acting upon suitable dies or forms 
shaped to produce any desired form of bend. The hy- 
draulic cylinder and die block are on a single base and 
may be set to any required position on the table of the 
bender to accommodate different lengths of work and 


various classes of bends. Another machine, of similar 
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electric motors. They are provided with incandescent 
lamps to illuminate the interior of the drum, and the 
expander head is mounted on plungers which are actuated 
by compressed air admitted through the hose. The ap- 
paratus is slid into the drum, and when air is admitted 
under the plungers they force the revolving expander 
into the end of the tube and into action against the metal. 
The expander in Fig. 13 is slid into place on a trolley, 
and, like the one just referred to, is motor driven and 
controlled pneumatically. 


A TuBE GRINDER 


The machine in Fig. 14 is for grinding the ends of the 
tubes before they are put in place. It is motor driven 
and has an arbor at A over which the tube end is slipped, 
and a wheel at B for grinding the surface of the tube-to 
prepare it for insertion in the plates. The method of 
driving wheel and work will be understood from the 








Fie. 14. TuBeE GRINDER 

type, but with two hydraulic cylinders for operating the 
bending forms, is shown in Fig. 10. This arrangement 
is adapted for the long sinuous curves required on some 


of the tubes. 
TuBE-EXPANDING APPARATUS 

Figs. 11, 12 and 13 illustrate different types of ex- 
panders manufactured by the company for water-tube 
hoiler work. The one in Fig. 11 is operated by hand. 
When slid into the drum until the spindle is opposite the 
tube end the small crank handle is turned to run the 
expander into the mouth of the tube and the louger crank 
is then operated to revolve the expander. The small 
erank referred to actuates a pinion meshing with a rack 
on the expander bracket, and when revolved causes the 
taper spindle to force the expander rolls against the work. 
The expander rolls are not shown in place here, but 
are carried in a head fitting the taper spindle, and similar 
to the one shown in Fig. 13. 

The two expanding devices in Fig. 12 are driven by 











BABBITT 


Fig. 15. MACHINE ror HAMMERING 
engraving, Which shows clearly the belting and pulleys 
for revolving the head, and the geared shaft with uni- 
versal-joint drive for operating the wheel. 

Fig. 15 shows a machine made to hammer babbitt in 
boxes, and also to hammer babbitt slippers and other flat 
work. It has a capacity for work from 4 to 16 in. diam- 
eter and carries a pneumatic hammer that can be swung 
to any angle to suit the work. The saddle with the 
hammer can be traversed along the rail by means of 
handwheel and screw, and the rail is adjusted up and 
down by the elevating screws at the ends. The table is 
movable longitudinally by handle and screw. The ham- 
mer barrel is fed downward to the work by the handwheel 
at the top. 


rx 
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While charcoal should be invariably used in melting brass 
and bronze, it is not only useless in melting aluminum, but 
dangerous. Aluminum is so light that the eharcoal is apt to 
become intermingled with it and the castings made from it 
will have small specks and pieces in them.—“Brass World.” 
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Ford Radiators and Gasoline Tanks 


By Frep H. Cotvin 


SY NOPSIS—Radiators for internal-combustion motors 
require maximum cooling effect for the amount of metal 
used. This means a good metallic contact between all 
radiating surfaces. The Ford radiator has 95 straight 
tubes and nearly as many thin sheet-metal fins, making 
over 500 points of contact to be soldered in each radia- 
tor. This is done by tinning each tube, and after they 
have all been forced in place, soldering every point at 
once by heating the assembled tubes and fins to the fus- 
ing point. These are assembled at one stroke of the 
press by means of special holding firtures for the tubes 
and fins. The soldering of the gasoline tank is also in- 
teresting, utilizing as it does, the most simple principles 
but resulting in great rapidity and positive results. 
3 

The building of automobiles in all their completeness, 
seems to include about everything from blacksmithing to 
dressmaking, and along about midway we find the radia- 
tor department with its combination of sheet-metal work, 
and all that goes with it. 

The Ford radiator consists of 95 straight tubes, separ- 
ated and held in position by a large number of thin 
sheets, known as fins, which help to dissipate the heat 
of the cooling water which flows through these 95 tubes 
from the water jacket of the motor. The radiator is of 
the thermo-siphon type, by which the heated water rises 
and flows into the upper portion of the radiator. As the 
cooler water below takes its place, a circulation is es- 
tablished without the aid of a pump. 

In order to secure the best cooling effects, the tubes 
must have a positive connection with the fins. To accom- 
plish this every tube is thoroughly tinned in the bath A, 
Fig. 1. After being dipped in an acid solution for cleans- 
ing, the tubes, cut to the proper length, are dipped in 
the melted metal in A, by specially made tongs, which 
grasp all that a man can handle conveniently. After re- 
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maining in the bath a moment, they are placed on the 
inclined table B, and separated by use of the rolling tools 
or handles C. By using these to roll the tubes down 
the incline, they are effectively separated from each other 
and allowed to roll into the cooling bath at B one by one. 
“rom here they go into the sheet-metal pan 2, by which 


they are carried to the assembling department. 


PuncuiInG 95 Howes at a Tine 


In the meantime the fins have been prepared from rolls 











Fie, 2. PuncuinG 95 Howes at Onr SrrRoKe 
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Fig. 1. WHERE THE Raptrator Trees Are TINNED RFFORE ASSEMBLING 
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of sheet metal of the width, the entire 95 holes 
being punched at one stroke of the press, as can be 
seen in Fig. 2. The strips come off the roll at A, up over 
a guiding roller and through the straightening rolls B, 
No special description is necessary, 
r the neces- 


proper 


to the punch at C. 
as it is a simple punch-press operation afte 
sary tools have been provided. 
These strips are the ied j | lles having the 
hese strips are then tied up into bundles having the 
required for a radiator, and meet the tubes 
which have already been tinned, at the assembling ma- 
chine shown in Fig. 3, where the tubes are piled on the 


number 


ASSEMBLES A COMPLETE 


IST Vol. 39, No. 10 








Raprator Bopy aT ONE STROKE 

One of the forms for assembling the tubes 
this consisting of a frame having 995 
radiator tubes to slip 


bench A. 
is shown at B, 
tubes just large enough for the 


into. In the meantime the frames F and 7 are loaded 


by placing a fin from the bundle /’, between each of the 


dividing sheets shown. These frames are fairly heavy 


when loaded and are handled by the hand-ope rated cranes 
shown on each side,: thus making it easier to get them 
into the assembling press as at G. 

The crane carring the tubes is placed in position at C, 
register with those in the frame 


so that each tube will 
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Fic. 4. Sotpertne 95 Tunes To THE Pins By HEATING To THE Fustne Pornt 








AMERICAN 


September 4, 1913 


MACHINIST ‘ 




















Fig. 5. Testing THE TuBES FoR OBSTRUCTION 


arrying the fins. Pressure is then put on the 95 pushing 
rods D, so that each rod handles a tube and forces it 
through the whole series of fins by a single movement of 
the press. This places every tube in position in the fins, 
as can be seen at H. The longer steel supporting plate 
J is for bolting the radiator to the frame of the chassis. 

The assembled radiators next go to the soldering or 
sweating furnaces shown in Fig. 4, where the tubes are 
soldered to the fins by the simple process of heating to the 
fusing point of the tin or solder used. Two of the as- 

















Fic. 7. FLANGING THE ENps or THE TANKS 


sembled radiator bodies are shown at A, which is one of 
the furnaces for heating them. After they are pushed 
into place over the rollers shown, the door is lowered 
and the furnace heated to the proper point. One of the 
completed bodies is shown at B, where it is placed for in- 
spection to see that the joints have been properly made. 
Trestinec ror Tuse SToPppaGe 

In order to make sure that every tube is perfectly clear, 
and will allow the cooling water to pass through it freely, 
every radiator body is tested on the machine shown in 
Fig. 5. This consists of a nest of wires B, matching 
the tubes in the radiator body A, and hanging loosely in 
the head C, which slides up and down the guides D. 
Having the radiator body in place, the cross-bar C is 
pulled down by the handle shown, each rod entering the 
radiator tubes beneath it. If there is an obstruction in 
any of the tubes, its particular rod is held up by the 
obstruction while the rest drop through the tubes. This 
not only shows that an obstruction exists, but locates 
it and makes it an easy matter to either remove the ob- 
struction or replace the tube. 





Fic. 6. SompERING THE Raptator Bopy To THE TANK AND FRAME 
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In soldering the radiator bodies into the tank B, Fig. 6, 
and in the surrounding frame, convenient methods are 
used. One of the most interesting employs soldering 
strips for connecting the tubes with the bottom of the 
tank. The bottom of the tank is perforated to receive 
the upper ends of the radiator tubes, and it is, of course, 
necessary that every tube be tightly soldered to it to pre- 
vent leakage. 

In order to accomplish this in a positive and rapid 
manner, solder is rolled into long strips of perhaps ;g-in. 
thickness and 54-in. width. It is then punched with holes 
the size of the outside of the radiator tubes, and with 
the same spacing, and cut off to lengths containing five 


holes, as can be seen at A. By simply slipping one of 


these solder strips over the projecting ends of each row 


MACHINIST 


Vol. 39, No. 10 


lock joints which hold the end caps in place. This is a 
simple operation, the tank A being held between the two 
revolving heads B, while the rollers C spin out the flanges 
on the end, as can be seen at the right. 

The tanks are then ready to have the heads put in in 
the double seaming machines shown in Fig. 8. Tanks 
and heads are shown piled at the left of the machine. 
After placing a head at both top and bottom of the tank 
A, as at B and C, the lower support is raised so as to 
come in contact with the upper, which revolves the whole 
tank. A support at each end holds the heads in place, 
and by means of the handle /’, the grooved beading roll- 
ers D and E£, spin the edges of the tank over those of the 
heads which are already in place, thus making a mechan- 
ical joint and not depending entirely on the solder to 





Fie, 8. BeapING THE Heaps IN Born ENDs OF 
of radiator tubes, it will readily be seen how the appli- 
cation of sufficient heat by the blowpipe (, melts the 
solder around each tube and effectively joins it to the bot- 
tom sheet of the tank. 

Kach radiator is held in position inside a metal guard, 
so that it is impossible for one operator to interfere with 
the next man unconsciously or otherwise, by having his 
blowpipe flame shoot through the radiator, possibly burn- 
ing the man ahead. The two water connections shown 
give an idea of the way in which circulation is obtained. 
It should also be noted that the upper connection has 
a larger diameter than the lower, to allow ample room for 
the heated water to flow up and get at the tubes and be 
cooled on its downward 


passage. 
MAKING THE GASOLINE TANKS 


Another interesting sheet-metal job is the making of 
the gasoline tanks from galvanized steel, as can be seen 
in Fig. 7%. These 10-gal. tanks. The sheets are 
creased, and both the filling and outlet connection are 
put in place before the ends are flanged to receive the 


are 


THE 


TANK AT ONCE Fié. 9. SOLDERING THE HEADS 
hold the ends in place. Gasoline, however, is a very vola- 
tile liquid and requires the tightest of joints to prevent 
its escape. In order to secure this tightness, every joint 
is thoroughly soldered after seaming. 

The method of soldering the ends is interesting for its 
extreme simplicity, as can be seen in Fig. 9. Here the 
tank A is resting on a piece of heavy plank B, which 
floats on top of the hot solder, this being kept in a molten 
condition in the pot C. After applying the necessary 
cleansing acid to the joints to be soldered, the end of the 
tank is rested on the wooden block B and simply forced 
down into the solder a sufficient distance to completely 
cover these joints. This is an easy method of soldering 
and secures an even joint, the buoyancy of the wood mak- 
ing it easy for the operator to force the tank down evenly. 

As a final test the tanks are filled with air at sufficient 
pressure to readily detect any leak, and entirely sub- 
merged in a large tank of water. In this way any leak is 
instantly detected by the bubbles arising. Imperfect tanks 
are sent back for thorough soldering before they can pass 
inspection and be assembled in the automobile. 

















September 4, 1913 AMFRICAN 


MACHINIST 





397 


Castings for Large Gun Carriages 


By M. JouHnson* 


SYNOPSIS—Large castings involve many problems 
which are unknown in small work. In this case it was 
decided to cast both halves in one mold, in order to save 
time and floor space. Each mold required 40 tons of 
metal and two halves were cast every three weeks. The 
outside of mold was bricked in so as to stand for all the 
castings. Sweeps were used where possible; the out- 
side of the casting being 22 ft. in diameter by 32 in. 
high. 
33 

Some time ago, the Builders’ Iron Foundry, Provi- 
dence, R. I., contracted to furnish five castings for the 
U. S. Government. These are called racers and are used 
in connection with some large guns being built at the 
Watertown Arsenal. They weigh about 34 tons each, 
being made in halves and bolted together when finish- 
ing in the machine shop. One of the problems confront- 
ing the foundry was the advisability of making the mold 
so that the racers could be cast in halves, or to so con- 
struct it that both halves could be cast at once. After 
considering this matter carefully, it was decided to cast 
both halves in one mold. This was done to save time and 
floor space, as it was figured out that it would take 
two weeks to make one half. By this method the foundry 
was able to cast the two halves every three weeks. 

In starting this job, a bottom plate, weighing about 20 
tons, was made. This was cast in an open sand mold. 
Its diameter was about 24 ft. Around the outside diam- 
eter a lip about 114 in. high and about 2 in. wide was 
east. After the plate was cool enough to handle, it was 
placed in position in the foundry floor. Some sheet-steel 
curbing, which had been made especially for this job, 
was bolted together and placed on the plate inside of the 





*Superintendent, Builders’ Iron Foundry. 





lip, the lip holding the curbing in position. Three large 
brackets were then cast and bolted to the curbing. Across 
two of these brackets an I-beam 26 ft. long and 12 in. 
high was bolted. Two 114-in. rods were then made to 
run from the I-beam to the other bracket. These rods 
were threaded on the ends which passed through the I- 
beam. The other ends were fitted into holes on the 
bracket, as can be seen in Fig. 1. 

A pattern was made to fit the Il-beam. It had two 
holes, 6 in. apart, and 234 in. in diameter, these holes 
being made to receive the spindle. A spider or plate 
was then fastened to the bottom plate. It had two pins 
or dowels, 6 in. apart. This was done to allow the mold- 
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Fic. 1. Burtp1ine Up tHe Mo3p ror THE Larce Gux CarRiaAGe CASTING 
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ers to sweep up half of the mold and move the spindle 
into the other center and sweep up the other half of 


mold. After the sweeps had been brought from the pat- 


tern shop and placed in position on the spindle, the mold- 


er was told to go ahead. 

Al! around the outside of this casting were a number 
of bosses about 5% in. in diameter, cast on in groups of 
three, two at the top of casting and one near the bot- 
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tom. As there was no pattern to which to fasten these 
it meant quite a lot of time for the pattern maker or 
molder to lay them out and set them ou proper center 
lines each time, as is done on loam work ot this kind. 
To save all this time it was decided to make a core 
lox having these bosses. Cores were then made and 
openings left in the brickwork to receive them. A cen- 
ter line was drawn across the mold and a template made 
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to set these cores by, which proved a good scheme. The 
brick around the outside of this mold was built in the 
first time so as to remain in place for all five cast- 
ings. After the molds were poured and the castings 
taken out, the loam was scraped off, the sweep placed in 
position, and new loam put on. 

The outside of the moid was dried in position on the 
floor, as ovens in the foundry were not large enough to 
receive it. The mold core was made on a separate spindle or 
seating, which was swept up in the floor of the foundry 
and then covered with a thin coat of portland cement. 
When dry, it made a very good seat, all five cores be- 
ing made on the one seating. These cores were made in 
halves and dried in ovens. The diametcr of the cores 
was about 12 ft. overall. Three test pieces were cast in 
each half, as shown at A, Fig. 2. The test called for 
28,000 lb. tensile strength. ‘These castings were about 
22 ft. in diameter, outside, and 32 in. high. 
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and tapped out at the back to fill up the 15-ton ladle. 
When this was full, the cupola at the back end was 
stopped, the rest of the metal taken out from the front 
end and put into the 5-ton ladle. The blast was put on at 
10:30, and the casting poured at 3 o’clock. It remained 
in the mold about four days before being taken out. Fig. 
5 shows the casting on a truck ready to be hauled away. 
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Modern Methods of Manufacturing 
Firearms 
By CuHArRLEs F. ScrIBNER 


The first application of the principles of interchange- 
able manufacturing can be traced to the making of 
firearms by Eli Whitney, at the beginning of the Civil 
War, and the firearm industry has long been the branch 
of manufacturing which has made the most insistent de- 
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Fie. 5. How tHe Castina LOOKED WHEN READY TO SHIP 


Fig. 3 shows a large core in position and smaller cores 
tied up into the top plate hanging on the crane. The top 
plates for this mold were made in halves and weighed 
about 10 tons each. When the mold was closed these 
plates were bolted to the bottom plate with 1%4-in. hook 
bolts, lugs being cast on the top and bottom plates for 
this purpose. To split these castings a core 6 in. thick 
was placed in between each half of the mold on center. 

Fig. 4 shows the mold closed ready for pouring, with 
men and ladles in position. It required three ladles to 
cast this mold, one 20-ton, one 15-ton, and one 5-ton 
ladle being used. The 20-ton ladle was on one crane 
and the 15- and 5-ton ladles were on the other crane, 
pouring from both ends of the mold, which was gated so 
to allow cach half to fill at the same time. Forty tons 
of metal were required for this mold, two cupolas being 
used. Thirty tons were taken out of one and 10 tons out 
of the other, the cupolas being run from both ends. 

The 20-ton ladle was placed in position at the back of 
the large cupola, and when filled this end of cupola was 
stopped up and the front end tapped. The iron was taken 
in trucks to a 15-ton ladle, which was in position at the 
back of the small cupola. When the metal was all taken 
out, the bottom was dropped, the small cupola started up 


mand on machine-tool manufacturers for improved and 
efficient machinery. The Lincoln miller, the gun-barrel 
drilling machine and the gun-barrel rifling machine are 
several examples of machines cf this class. 

A description of the methods of designing a modern 
firearm and the work preparatory to getting the manu- 
facture of the components started, on an interchangeable 
hasis, will be of interest even to those engaged in other 
lines of work. 

First of all the inventor submits a working model, very 
roughly made. The development of this model is accom- 
plished by filing here and there, welding or brazing on 
some more metal at this point, or cutting off more at 
some other point, until at last the action is found to 
work and give the desired results. This working model 
is subjected to every conceivable test to try its value 
under all conditions of service, and any improvements 
which these tests show to be necessary or desirable are 
made at this time, and thoroughly tested before being 
incorporated in the design. 

This model is then taken apart and complete detail 
drawings made of each and every component part, mak- 
ing such changes as will facilitate manufacturing, while 
not interfering with any essential function required of 
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the part in the assembly of the arm. In order to make 
it easy to understand and trace the movements of the 
various parts of the mechanism, it has been found that 
a sectional drawing for the frame or receiver, made to 
a scale of 10 to 1, and the outlines of the several parts 
made to the same scale on heavy cardboard, cut out and 
with pins swung from their proper pivot points, will 
show plainly and fully the interference and clearance 
points of all parts in the various positions of their travel. 

When these drawings are completed they are checked 
by the chief draftsman for every detail and tracings are 
made and submitted to the general manager for his ap- 
proval. After being approved, prints are made and sent 
to the model department, where is begun the first step 
toward manufacturing, apart from the entirely experi- 
mental work of the inventor. 


Maxine Moprets anp Layine Our Parr NAMES AND 
SYMBOLS 


From the prints furnished to the model makers, these 
highly skilled workmen construct the various parts which 
make up the completed mechanism, working the many 
intricate forms from solid. metal and making the parts 
exactly to the dimensions shown on the prints. If by 
some unavoidable error the cuts are not made exactly 
as shown by the figures given, the chief draftsman must 
be immediately notified, and upon his decision that the 
error shall stand, the. prints, and original tracings are 
changed to conform to the new dimensions, being very 
careful that all parts which may be influenced by this 
change are likewise altered so as to avoid interference. 

When the ‘model parts have been completed to the 
satisfaction of the chief engineer, they are turned over 
to the head model maker to be checked against a new 
set of prints furnished by the drafting room, the prints 
used in the construction of the models being filed in the 
drawing-room vault for reference. After this final check- 
ing, the original tracings are changed to compare with 
the figures given by the head model maker as the actual 
measurements and the matter is then ready to be turned 
over to the chief engineer for further development. 

The next step toward manufacturing is the laying out 
of the part names and symbols, the former being used in 
the catalog and advertising work and the latter being 
added to the name as a means for locating the part in 
the factory. After the part names and symbols have 
been established, each component is taken up separately 
and a proper sequence of operations for its manufacture 
is decided upon. 

In the arrangement of these operations it is found 
desirable that the machining of all cuts of a kind, as 
power milling cuts, profiling cuts, etc., be performed con- 
secutively, in order to eliminate the high cost of trans- 
porting the parts from one department to another dur- 
ing manufacture. The sequence of operations being de- 
termined, the list of fixtures, tools, cutters, gages, etc., 
for each operation, is made up and a freehand sketch of 
the type of fixture, tool or gage to be used, is made for 
the use of the drafting room. 


After giving due consideration to the design of fix- 
tures, tools, gages, etc., and having the freehand sketches 
completed, requisitions are issued covering the making 
of the drawings and execution of the work for each fix- 
ture, tool, cutter, gage, ete., required for each operation. 
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Upon receipt of the requisition by the drafting room 
it is turned over to a detail draftsman for the making 
of the detail drawings, using such information as is 
obtainable in the Book of Standards, a copy of which is 
supplied each draftsman when he enters the employ of 
the company. When these drawings are completed they 
are traced and thoroughly checked for errors in design 
and dimensions, after which they must be approved by 
the chief engineer. Prints are then made and one print 
and a copy of the requisition are sent to the tool depart- 
ment for starting the work. 

It may be well to mention one thing which experience 
showed necessary in order to get the total cost of any 
fixture, gage, etc., and that is the placing of the same 
job number on the drafting, pattern, foundry, material, 
tool and testing of the job. This makes it easy to analyze 
the total cost by departments, by the men employed 
thereon, and the value of the material used. This total 
labor and material cost, plus the percentage of overhead 
based on productive labor, is entered on the tool and fix- 
ture record card and the value is treated as an asset and 
depreciated each year. 

After the fixture has been completed and before being 
sent to the manufacturing job where it will be used, it 
has been found desirable to test it to determine what it 
will do, setting the piece price accordingly. For this 
purpose it is turned over to the time-study department, 
which is operated as a division of the tool department. 
The piece price is based upon the average day rate of 
the class of labor required to perform the operation, add- 
ing such a percentage as is thought will gain the co- 
operation of each operator. 

When piece prices have been set under these condi- 
tions, the operators are allowed to go ahead and earn 
all they can, of course understanding that they must 
make their work to the satisfaction of the inspector be. 
fore it will be paid for, and that if a change is made in 
tools, fixtures or operating conditions, differing from 
those in use at the time of setting the price, the com- 
pany reserves the right to establish a new piece price, 
based upon the new conditions. 

With the fixture, tools, cutters, gages, etc., ready to 
use and the piece price that will be paid for the per- 
formance of the operation determined, the matter is 
turned over to the manufacturing department concerned, 
which, upon receipt of an order to produce any quan- 
tity of the part under consideration, is ready to proceed 
with the work. 


of 
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A comparison between New York’s $120,000,000 barge canal 
and the Panama Canal was made recently by John A. Bensel, 
state engineer of New York. The magnitude of the barge 
canal is not generally appreciated, Mr. Bensel said. The 
Panama Canal is a great engineering work, but we of the 
barge canal think that in many ways our project is as great, 
if not greater. The barge canal is 540 miles long and em- 
braces between 350 and 400 structures. The Panama Canal 
is fifty miles long and has few if any structures besides six 
locks. While the construction is going on navigation is 
maintained along the barge canal, operations are entirely 
through contractors, and transportation facilities are not 
controlled.—Compressed Air Magazine. 


8 


Metallic cadmium and lead have nearly the same melting 
point, as that of cadmium is 609° F. and lead melts at 621° 
F. Cadmium may readily be melted in an iron ladle. 
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A Practical Talk on Case Hardening 


By Frank NICHOLSON 


SYNOPSIS—Obtaining uniform results in case-harden- 
ing under ordinary conditions is a matter of considerable 
uncertainty. Suggestions are here given regarding the 
materials and equipment to be used in order to assure unt- 
formly satisfactory results. 


o 
ve 


Although a great deal has been written on this most 
useful and much abused process, there still seems to be 
much doubt in the minds of many as to how it may be 
successfully carried out in practice, so that uniformity in 
results may be guaranteed every time. “Probably this 
is due to two things. Much of the literature on this 
subject has been the result of research and experiment, 
and on that account the variations are great. In addition 
to this it is often highly technical in its character, with 
the result that the average man fights shy of it, and con- 
tinues in his old unsatisfactory way, blaming the steel. 
carbonizing mixture or anything but himself, The other 
class of literature to which I refer is that of the per- 
nicious “heat to blood red and plunge” order, about 
which I need not say more. 

In compiling what I hope will prove a reliable and 
trustworthy guide, I have endeavored to keep in mind 
the fact that my description must be thoroughly practical, 
and yet scientifically correct. For this reason, I have 
made use of no technicalities other than those which are 
necessary. 

Case-hardening, as the name implies, consists of pro- 
ducing or imparting to a piece of iron or soft steel a hard 
surface. This is accomplished by taking advantage of 
the fact that iron and soft steel combine with carbon 
at temperatures above a low red heat. They form the 
compound which endows iron with the useful property 
of hardening when suitably treated. It is known as a 
carbide of iron, and the amount produced depends upon 
the temperature used, its duration, and the carbonizing 
material. It has long been known that steel containing 
more than 0.2 per cent. carbon, possesses the power of 
hardening when quickly cooled from a suitable tempera- 
ture, the resulting hardness and the temperature used bhe- 
ing determined by the carbon content of the steel operated 
upon. 

In the engineering and especially the motor trade it is 
frequently necessary to produce a large number of parts 
having a tough core and a hard surface which will suc- 
cessfully withstand a great deal of wear. The process 
of case-hardening, properly applied, admirably fulfils 
these exacting conditions, and engineers have not been 
slow to recognize that fact. For successful and uniform 
results, guesswork is out of the question. Leaving things 
to chance will inevitably lead to failure, whereas care anc! 
an intelligent understanding of the principles involved 
will guarantee perfect results. 


CasE-HARDENING OPERATIONS 


The essentials in case-hardening operations are as fol- 
lows: A suitable steel; the necessary furnaces and equip- 
ment ; the carbonizing material ; proper temperature ; cor- 
rect after treatment. 

The steel should be of good quality and uniform com- 





position. A steel having the following analysis and me- 
chanical properties is recommended : 
Manganese 


Carbon not over 0.2 per cent. not over 0.5 per 


cent. 

Sulphur not over 0.04 per cent. 
2,000 lb. per sq.in. 

Phosphorus not over 0.04 per cent. 
per cent. 

Silicon not over 0.05 per cent. 
cent. 


This steel will be found to give the necessary mechan- 
ical properties when properly treated. It should, of 
course, be free from all mechanical defects, such as seams, 
rolling laps, rolled-in scale, etc., and should preferably be 
annealed before machining. This treatment will release 
all molecular stress set up in the rolling operation. It 
frequently happens that work is machined dead to size 
straight off the rolled bar, with the result that during 
the carbonizing operation the molecules readjust them- 
selves. It is not difficult to imagine that trouble is bound 
to ensue; therefore the precaution outlined should be 
taken. 

The furnaces may be heated by coal, coke or gas. It is 
essential that the furnace should be capable of maintain- 
ing a uniform temperature. Gas is used successfully for 
this purpose. Furnaces of the atmospheric burner type 
may be safely recommended for the carbonizing and re- 
heating operations. It .is necessary that the furnaces 
should be equipped with pyrometers, so that the tempera- 
ture can be regulated with precision and confidence. 

Thermo-electric pyrometers are the handiest for most 
works, and they are easily manipulated. Care should be 
taken that the hot end of the thermo couple tube is placed 
in such a position that it accurately indicates the tem- 
perature of the furnace. It should not be placed where 
the flame can impinge directly on it, as it will heat long 
before the furnace or the work being operated upon. A 
little observation will obviate this trouble. 

Near the furnace should be placed the quenching tanks, 
so that the work on reheating may be quickly withdrawn 
and quenched. The tanks should be of ample propor- 
tions, their size being determined by the work dealt with 
and they should be supplied with clear, cold water, which 
should be frequently changed. 


Maximum stress, 62,000 to 
2 in., 25 
Reduction of area 55-60 per 


Elongation in 


CARBONIZING MATERIAL 


As already pointed out, the carbonizing is effected by 
carbon and some of its compounds, while the metal is at 
a red heat. Experiment has proved that solid carbon 
combines with iron by a process known as diffusion. Com- 
pounds of carbon with oxygen and nitrogen in the gaseous 
state, however, are much quicker in their action. Many 
mixtures have been used which will yield these neces- 
sary gases, including leather, charcoal, bone and bone 
charcoal, prussiate of potash, cyanide of potash and a 
mixture of charcoal and barium carbonate. The latter 
is recommended, the others being open to many objec- 
tions. The proportions are 60 per cent. charcoal and 4°) 
per cent. barium carbonate. This mixture is chemically 


reliable and results in uniformity. 

Assume that we have a batch of work to be carbonized. 
The boxes to contain the articles should preferably be of 
wrought iron, as this will stand much more fire than 
As 


steel ; such boxes also keep their shape much better. 
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nearly as possible the boxes in one heat should be of the 
same size. For small work weighing only a few ounces 
to a few pounds, boxes 12x8x8 in, will be quite large 
enough. 

The packing should be carefully done. The bottom of 
the box should have a layer of carbonizing material about 
11% in. deep. The articles should be laid on this in such 
a manner that there is at least a space of 1 in. between 
each, and between them and the sides of the box. An- 
other layer of material should then be laid on and the 
packing continued until the top layer is 1 in. from the 
top of the box. The material must not be rammed tight 
around the work, as carbonizing is chiefly effected by 
gases ; sufficient space must, therefore, be left for free cir- 
culation. 

If the materials and work are simply laid in and the 
boxes given several sharp blows with the hammer, the 
packing will evenly adjust itself. A test bar as nearly 
like the job as possible should be included in each box. 
The lid should now be dropped into position, so that it 
easily fits inside the top of the box. It should be luted 
on with wet clay, so that the gases generated may be 
retained to do their work and to prevent oxidation of the 
articles by the oxidizing gases in the furnace. 


CARBONIZING 


With the furnace raised to a full red heat, the boxes 
are ready for charging. They should be put into the fur- 
nace in such a way that there.is ample space between 
the sides of the furnace and the boxes and also between 
the boxes themselves. This will insure uniform heating 
and consequently better work. The boxes should be at 
a full red heat in from 1 to 2 hr., depending upon their 
number and size. The pyrometer should be inserted and 
the furnace regulated so that a temperature of 900 deg. C 
is obtained. This should be maintained and not be al- 
lowed to exceed 925 deg. C. 

In carbonizing, we are aiming to produce a case con- 
taining 0.8 to 0.85 per cent. carbon. This percentage will 
give us the necessary hardness without brittleness. If 
the temperature is raised too high the case will contain 
too great a carbon percentage, and the articles will be 
likely to chip and flake; while if the temperature is not 
sufficiently high the article will not be hard enough for 
our purpose. Uniformity is best obtained with 900 deg. 
C., which is recommended. 

The articles should be kept in the furnace at this tem- 
perature for a period varying with the depth of case re- 
quired and also with the size of the work and its shape. 
Small and thin articles wiil be up to their heat long be- 
fore heavy ones, so that the desirability of arranging the 
work to meet these conditions is evident. An exposure of 
3 hr. at a temperature of 900 deg. C will yield a case of 
about yyin., and an exposure of 4 to 41% hr. about 5 
in., which is ample for most purposes. When the opera- 
tion of carbonizing is complete, the boxes should be with- 
drawn and allowed to cool slowly in the air. On no 
account must they be hardened in the good old hit-or-miss 
style by pitching into water. 

If the test bar is now fractured it will be found to 
possess a coarse, granular fracture, which is said to 
“stare.” The metal is in a very soft, weak and brittle 
condition and totally unfit for the purpose for which it is 
intended. This condition is caused by its exposure for a 
prolonged period at a high temperature. We see two 
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distinct metals in the fracture, the case being much 
smaller in grain than the core. It is our business now to 
restore both the core and case to their greatest strength 
by suitably treating them. 


Heat TREATMENT 


As previously mentioned, steel can be hardened by 
quenching from just above a certain critical point, which 
varies according to the percentage of carbon contained in 
the steel. If a sample of steel is quenched from a tem- 
perature inferior to its critical point, the change which 
should take place at that point does not occur and the 
metal is not fully refined or hardened. If it is reheated 
to a temperature superior to this point and is then quickly 
cooled, it assumes the finest structure that it is capable of 
assuming, and, with that, its greatest strength. 

The temperature at which this change is effected in the 
core is about 875 deg. C. The case-hardened articles 
should be reheated to this temperature and the heat 
should be fairly quick. A prolonged soaking will result 
in the growth of the crystals, and if this occurs the metal 
will be brittle. When the heat has been reached and 
the articles are properly soaked right through, they should 
be quickly withdrawn and quenched in cold, clean water. 

This treatment, although it has made the soft core 
strong and tough, has rendered the case very brittle, be- 
cause its refining temperature has been much exceeded. 
The articles should now be reheated to a temperature 
of from 770 deg. to 790 deg. C., and quenched as be- 
fore. This treatment will produce a case which is dead- 
hard, but which will leave the core unaffected. The rea- 
son for this is that the second temperature has not been 
sufficiently high to undo the effects of the higher tem- 
perature. 

If the test bar is fractured it should give a fair bend 
before fracture, but this, of course, depends very much 
on the: depth of the case. A heavy case will fracture 
long before the core, but it forms a line of weakness 
which will result in the fracture of the whole. Neverthe- 
less the articles will stand much twisting, bending and 
wearing. The fracture of the core should be very fine- 
ly granular or somewhat fibrous in the diréction of the 
grain and the case should have the characteristic velvety 
fracture of hardened high-carbon steel. 

Many jobs may be greatly improved by tempering. 
Where great strength and toughness are desirable, even at 
the expense of a little surface hardness, the articles 
should be immersed for 10 or 15 min. in a bath of oil 
or tallow, heated to a temperature from 200 to 300 deg. 
C., according to the degree of temper desired. 
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Length of Belt Lacings 

By Samuet C. SHARPE 
It may be of interest to some to know that the follow- 
ing lengths of rawhide and leather lace have proved 
very satisfactory. A lace cut too short or too long is 
very expensive and is not convenient to handle. For sav- 
ing both time and labor, I recommend the following 

lengths for the different widths of belt: 


Width of Belt Length of Lace 
1 in. 10 in. 
14 in. 14 in. 
2 in. 17 in. 
3 in. 25 in. 
4 in. 34 in. 
6 in. 50 in. 
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Common Sense Applied to Manufacturing Costs 


By Epwarp T. RunGe 


SYNOPSIS—Modern manufacturing demands a knowl- 
edge of costs. In too many cases, however, this has not 
been developed in a rational manner, as it involves a cum- 
bersome system and useless expense. This points out the 
three factors, material, labor and expense, in all manufac- 
turing, and their relation to each other. It shows that 
labor is the correct basis for prorating expense and that 
systems may easily cost more than they are worth. 
3 

Manufacturing, no matter of what character, is sim- 
ply composed of material, labor and expense. These form 
its three grand divisions and unite in various combina- 
tions to make the different lines. The personal factors 
engaged in the conduct of a business are called its organ- 
ization, and the spirit shown while working together re- 
sults in codperation or the want of it. 

These three divisions bear certain relations to each 
other, and this vital. problem confronts the manager. 
Any method employed to ascertain the material, labor and 
expense required to produce an article constitutes a sys- 
tem. The definition of system should be simplicity and 
‘common sense. If it is full of red tape, unwieldy and 
so burdensome as to retard production, it is then im- 
practicable and only an added expense. A _ certain 
amount of recording, study and analysis is necessary, for 
too little is as fatal as too much. 

I shall explain fundamental principles of methods 
tried out successfully by prosperous companies—systems 
that have helped produce results with a minimum of ex- 
pense, and without curtailing production. 

Because of the difference in the temperament of man- 
agers, peculiarities in local conditions and other reasons, 
no two companies are handled exactly the same. There- 
fore there is no system suitable for all factories. As long 
as the human factor differs, so long will it be necessary 
to study these differences and devise systems suited for 
each individual case. 

For this reason a lot of forms will not be given for 
injection into your business. A few will be shown to 
explain ideas. Forms are but details. If you under- 
stand the basic principles, no one is in a better position 
than yourself, because of your familiarity with your own 
conditions, to design the size, shape, color, etc., of these 
forms. A little reflection will show that it is impractical 
to imitate and use the forms from another business, but 
often a study of them will aid you and the hint received 
solve your perplexity. It will show that exact costs may 
be too expensive and that a simple method is more eco- 
nomical. 

Take, for example, an article costing $1. This method, 
erring on the safe side, shows a cost of $1.01. Why try 
to find an exact cost if in so doing you add an expense 
that makes it cost $1.10? If this method is 1 per cent. 


too high, yet saves 10 per cent., this simpler system be- 
comes a money-making proposition, productive of results 
and is not only practical, but from a good business stand- 
point correct. 

Each department of a business, while a separate unit, 
is so closely related to others that all must dovetail to 
form a smooth running machine. 


Often certain depart- 


ments are not given the consideration they deserve on 
account of being misunderstood. 

The following features must be considered sep- 
arately: Organization, modern manufacturing methods, 
basic differences in cost systems, the sales and advertising 
departments, the factory, prime material costs, prime 
labor costs, overhead or burden costs, departmental com- 
parisons, foundry costs, factory costs, selling and adver- 
tising costs, labor efficiency and its specialization, office 
short cuts. 


ORGANIZATION 


A successful manager has aptly compared business to 
a wheel—the hub the manager; the bands his trusted 


‘right-hand men; the spokes, departmental heads; the 


rim, material, labor and expense; the tire, profit. The 
trend is toward codperation. Often a department dis- 
covers ways and means beneficial to another, but unless it 
is tendered in a proper manner, this results in harm. 

Today competition is so keen and the margin of profit 
so small that it is imperative to know the costs at once 
in order to make a change in policy immediately when 
necessity demands. Statistics a year old, to be looked at 
when too late to remedy, will not answer in the modern 
factory. 

The cost system must also be a productive factor. The 
sales manager, who is responsible for the disposal of this 
product must be in a position to take advantage of any 
turn in the market at the opportune moment, and keep 
in close touch with the cost of the product. Improved 
machinery that can slip even the fraction of a cent from 
an operation is constantly sought for. Suggestions for 
the improvement of the plant and increasing the product 
are welcomed and rewarded. Mechanical systems to ex- 
pedite handling the product and other money-saving 
schemes are sought. All this may be defined as common 
sense, codperation and specialization. 


Basic DIFFERENCES IN Cost Systems 


The first attempt in figuring the cost of an article, 
though crude, was a step in the right direction. The total 
expended for material and labor for a given period was 
ascertained and the expense was found to be a certain 
percentage of material and labor combined. For example: 


Material. $120,000 
Labor... 80,000 

Total... $200,000 
Expense...... 80,000 or 40 percent. 


The cost of a gray-iron and a brass lock will be carried 
for an example through the different steps in this article. 








Gray-iron Brass 

Lock Lock 

Material. 30.50 $4.00 
Labor.... 2.00 2.00 
Prime Cost... 2.50 6.00 
Expense (40 percent) 1.00 2.40 
Total cost..... $3.50 $3. 40 


Later something was found to be wrong in this method 
of figuring and another was studied out. Labor was 
found to be a more certain gage than material and it 
was discovered that the manufacturer really sold labor. 
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The expense was found to bear a more practical relation 
to labor alone than to a combination of labor and mater- 
ial. If the expense was 40 per cent. of both in the fore- 
going, it was, therefore, 100 per cent. of the labor alone. 
As the labor is the same in the two locks, the real differ- 


ence in cost is in the material. We therefore figure as fol- 











lows n 
Gray-iron Brass 
Lock Lock 
Material $0.50 $4.00 
Labor 2.00 2.00 
Prime cost ’ 2.50 6.00 
Expense 100 percent of labor 2.00 2.00 
Total cost $4.50 $8.00 


This already shows a difference and shows that labor 
is the factor to prorate the expense against. ; 

It was next found that the hours worked by the laborer 
was a still closer gage than the money paid for the labor. 
We might have 347,820 hr. at 23c. each to make up 
the $80,000, and the expense of $80,000 divided by the 
total of these hours would make an hour rate of 23c. Fig- 
ured by this method we have: 





Gray-iron Brass 

Lock Lock 

Material $0.50 $4.00 
Labor 2.00 2.00 
Prime cost 2.50 6.00 
Expense 10 hr. @ 23c 2.30 2.30 
Total cost $4.80 $8.30 


lt was then recognized that the departments were sep- 
arate and distinct and should be handled as though they 
were different factories. For example say the locks pass 
through two departments—the machining and assemb- 
ling. The machine department requires power, invest- 
ment in machinery, special equipment and upkeep there- 
of, while the assembling department might not have a 
machine in it. By keeping a proper record of the expense 
of these two departments, the machine might, and often 
does, use an expense equal to 150 per cent. of its produc- 
ing labor, while the expense in the assembling department 


only equals 50 per cent. of the assembling productive 


labor. Figuring the example by this method we have: 
Gray-ivon Brass 
Lock Lock 
Material $0.50 $4.00 
Machine labor 1.50 1.50 
Machine expense (150 percent) 2 25 2 95 
Assembling labor 0.50 0.50 
Assembling expense (50 percent) 0.25 0.25 
Total cost $5.00 $8.50 


Now it is possible for other locks having the same total 
labor cost of $2 each to be reversed in labor division in 
these two departments and show as follows: 


Gray-iron Brass 

Lock Lock 

Material $0.50 $4.00 
Mac ine labor 0.50 0.50 
Mac..ixe expense (150 percent) 0.75 0.75 
Assembling labor 1.50 1.50 
Assembling expense (50 percent) 0.75 0.75 
Total cost $4.00 $7.50 


Note the difference between these two kinds of locks. 
The gray-iron costing $5 with an excess of machine labor 
as against $4 with one-third of the machine labor, while 
the brass lock shows $8.50 as against $7.50. There is 
really a difference of $1 each in the cost of each kind of 
lock. The comparison of these costs with those shown in 
the first step is startling. A company operating by the 
first method and competing with a modern company 
would sell a large amount of gray-iron locks at a loss and 
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would try to get so high a price for the brass lock as 
to sell practically none. As a result the factory would 
fill up on the losing locks and the money-making brass 
locks go to the competitor. 


Broaching Square Ends on Rods 


The two halftones show a new stunt in broaching 
squares on the ends of rods. The tools were devised by 
the J. N. Lapointe Co., New London, Conn., and used 
on one of its broaching machines. Fig. 1 shows the work 
before and after. The hole in the ratchet blank is 
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Fig, 1. THe Work BreFoRE AND AFTER 
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Fic. 2. BroacHiIne 
broached 54 in. square, and the end of the rod is broached 
5. in. square to fit. 

Fig. 2 shows the method of broaching such squares. 
This is done in two operations, that is, by two pulls of 
the broaches. The arrangement is a jig made in the 
form of a box in which slide two broaches with teeth on 
the inner side to broach the two opposite faces of the 
square to be made on the rod. After the broaches have 
finished the two opposite faces on the rod, the rod is re- 
set for the final cut, that is, the dog in which the rod is 
fastened is indexed 14 turn, bringing the work in posi- 
tion for the second operation to broach the other two 
opposite faces on the square. 
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Semi-Automatic Turning Machine 


By I. W. 


SYNOPSIS—The field of the semi-automatic lathe for 
chucking work is being recognized more and more in ma- 
chine manufacturing. It is coming into favor in the 
British shops, the machine shown being the latest de- 
velopment in that country. 
3 

That Great Britain is awakening to the possibilities of 
the automatic turning machine is shown by the number of 
machines either on the market or projected. One of the 
latest is that designed by H. Austin, of the well known 
motor works at Northfield, Birmingham, and manufac- 
tured by Smith & Coventry, Ltd., Manchester. The ma- 
chine has several features of its own, the chief points in- 
cluding independent cross-slides which can swivel to any 
angle and have both longitudinal and cross automatic 
movement, thus operating equally well on angular, paral- 
lel or cross cuts; constant-angle cam drums, and a special 
arrangement of the headstock speeds. Front and rear 


views of the machine are shown in Figs. 1 and 2. 


CHUBB 


long at the front bearing and 37% in. in diameter by 54% 
in. long at the back bearing, the hole through the spindle 
being 234 in. in diameter. 

Oil is pumped into the headstock, flooding the driving 
and feed motions and flowing back to a reservoir. Twelve 
different spindle speeds are available, arranged in four 
sets of four each. The explanation is that each pair of 
groups duplicates a pair of speeds. Thus, in the first 
group the range may be from 124 to 10 r.p.m., and in 
the second group from 124 to 6.7 r.p.m., this being 
claimed as advantageous for the work undertaken. Each 
group of four speeds is operated automatically by means 
of dogs placed in drums under the headstock. These dogs 
operate levers controlling clutches driven by a constant- 
speed shaft, cams operating the clutch-driving mechan- 
isms. 


Tuer Freep CHANGES 


The feed changes can be made during any part of the 











Fig. 1. 


The swing over the bed is 24 in., or in front of the 
¢ross-slides 18 in., while, with standard turning tool, 
the maximum diameter turned is 16 in., the maximum 
travel of the cross-slide being 22 in. As to the output of 
the machine, a part section of a motor-brake drum fly- 
wheel is given in Fig. 3. Turned 1634 in. in diameter by 
3% in. wide, this is produced in rather less than 30 min., 
machined all over, the tools in one operation facing the 
whole surface of web and rim without chatter. 

In the design of the machine the desire has been to 
‘remove all mechanism from cuttings, etc., and a gap in 
the bed under the chuck permits them to fall clear into a 
movable receptacle; thus swarf, etc., cannot reach any 
moving parts. The bed is for the most part of cylindrical! 
section, with longitudinal ways in the form of wings for 
‘guiding the saddle on inverted V’s, and with cross-braces 
as required. With the feed-gear box, the bed is cast in 
‘one with the headstock casing to insure rigidity and 
alignment. The drive to the machine is by single pulley, 
15¥% in. in diameter by 414 in. wide, and by gearing to 
the spindle. This is of 0.5 carbon steel, 4144x614 in. 








Front AND Rear Views oF AUTOMATIC 
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TurNING MacHINE For Cuuck Work Fig. 2 
idle or cutting operations, friction clutches absorbing any 
shock when changing speed while cutting. A positive drive 
is brought into action should the friction clutch slip, 
taking effect before a complete revolution has been made, 
so that little wear can occur on the clutch faces. The 
final drive is either to a spur ring bolted to the back of 
the chuck or to a wheel keyed immediately against the 
front spindle bearing. The motions to the saddle and 
cross-slides are coupled to the constant-speed driving shaft 
and are not affected by the changes of spindle speeds and 
feeds. 

The five feeds are obtained from a drum underneath the 
head having five grooves with adjustable cams. These op- 
erate a lever system which controls a feed box with slid- 
ing-key system. Half a turn of a lever carried on the 
feed-gear box disconnects by hand either the quick or 
slow motion to the saddle. The change from quick to 
slow motion to the saddle is operated automatically by 
dogs on a drum placed between the spindle speed-chang- 
ing drums underneath the headstock. These dogs or 
cams operate in so short a time that, when facing, the 
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turret tool can be brought within 14 in. of the work at the 
quick speed. A longitudinal worm-driven shaft carries 
the large cam drum by means of which the turret and 
saddle motions are controiled. This drum bears two con- 
stant-angle cams, one giving a maximum stroke of 22 in., 
and the other a maximum stroke of 16 in., thus provid- 
ing readily for long or short work. 

No other cams are necessary and the drum makes one 
complete revolution for each face of the turret. The ad- 
justment of 6 in. along the bed that can be given to the 
saddle in relation to the cam drum is made in one op- 
eration without affecting the relative positions for index- 
ing and locking the turret. In a guide slot in the top 
of the bed a bronze thrust block slides; it bears at its 
lower end the roller on which the cams act. This thrust 
block, however, is not secured direct to the saddle, the 
connection being made by means of a screw so that the 
saddle may be moved 6 in. relatively to the cam. The 
cam drum is driven by a worm and large-diameter worm- 
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wheel, and a slipping device prevents injury to the feed 
gear in case of accident. 

By the central slide, side pressure is removed from 
the saddle guides and the distance between the points 
of pressure and motion of the saddle and the center line 
of the turret tools is reduced to 5 in. 
has four faces, each with 214-in. diameter holes, 354 in. 
long in the middle of the face, and at the end of the for- 
ward stroke the distance from the turret face to the end 
of the spindle is 19 in., reduced to 13 in. by means of 
the adjustable slide. The turret is locked by a split ring 
which grips it at its largest diameter and wedges it to 
a circular face on the saddle. The pressure can be regu- 
lated and as no overhanging stay is found necessary, 
everything is clear for the tools. 


ContTroLt OF Turret MoveMENT 


To control the turret movement a cam arm with V- 
face is secured at the outer end of the cam-drum spindle. 
This at each revolution actuates, by one side of the V, 
a spring-controlled finger which gives a quarter revolu- 
tion to the turret, the exact position being determined 
by a locating bolt with spring in the center of the saddle. 
On each side the bolt has taper strips for adjustment for 
wear. The other side of the V on the cam arm is used 
to lock and unlock the turret. In its revolution it bears 
against another roller and thus it actuates a rack, this 
in turn driving a pinion carried on a shaft which bears 
a cam by means of which the binding ring on the tur- 


ret is either released or locked. The same shaft also 
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The turret itself - 
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carries a projecting pin which engages with the locat- 
ing bolt and either holds or releases it. 

The cam arm is set so that the turret revolves after 
the saddle has reached the end of its back stroke, allow- 
ing pilot bars to be used on work of extreme length. The 
two cross-slides are independent of each other, each hav- 
ing automatic, angular, cross and parallel movements, 
the cross-motion being 654 in. Any angular movement 
can be obtained without the use of a copying device. 
There are two ways of operating the cross-slides. The 
first is from cams carried on a large spur wheel geared 
down in the ratio of 4 to 1 from the main cam drumshaft 
at the driving end of the machine. These cams bear on 
rollers carried on levers which are formed as quadrants 
at the opposite ends. These in turn gear with the pinions 
on the ends of the shafts running by the side of the ma- 
chine. These shafts are geared to the top slides by 
miter gears, rack pinion and rack. The operating cams 
are adjustable to come into action at any time during 
the cycle of operations, and the top slides are provided 
with micrometer adjustment for final setting of tools. 

The second method is by the aid of the saddle. Carried 
in the main casting of the cross-slide is a circular rack, 
which gears into a worm gear on the rack-pinion shaft 
operating the top slide. Bosses are cast on either side 
of the front end of the saddle and bored in line with the 
circular racks. Attached to the saddle are also swinging 
levers which, when depressed at one end by means of 
setscrews carried in the four corners of the turret, cover 
up the holes in the bosses. When desired, the setscrew 
corresponding to that face of the turret which will be in 
operation at the same time, is set to depress the swing- 
ing lever which will cover the hole in the boss and, com- 
ing against the end of the circular rack, operates the top 
slide by the gear, rack pinion and rack. The circular 
rack is adjustable longitudinally to come into action at 
any part of the traverse of the saddle. 

One feature of this method of operating is that should 
it be desired to bring the cross-slide into action when 
one of the other faces of the turret is operating, all that 
is necessary is to withdraw the setscrew so that the swing- 
ing lever will stay clear of the hole in the boss and set 
the other one, which is only a matter of a few seconds. 
Return is always effected by the cam motion. The cross- 
slides have quick hand adjustment along the bed by 
means of rack and pinion. The saddle is operated by 
hand by a shaft in the center of the machine, thus facili- 
tating setting-up, as the operator is in full view of the 
tools. The hand lever for unlocking the turret and re- 
volving by hand can be reached from the same position. 
The machine weighs about three English tons (6720 Ib.) 
and takes between 5 and 6 hp. for driving. It is auto- 
matically stopped at the end of the cycle of operations 
by stops on the periphery of the end wheel, which knock 
out a clutch in the driving pulley; this clutch can also 
be controlled by a hand lever within easy reach of the 
operator. 

es 


we 


Those who have followed the articles showing the con- 
struction and erection of the huge gates for the Panama Ca- 
nal locks will be glad to know that the gates at the Gatun 
locks have been tested with the full head of water and found 
to be watertight. When we remember that this means the 
making of a tight joint 47 ft. long at both sides and in the 
center and that each leaf of the gate is 65 ft. long, 7 ft. 
thick, and weighs 390 tons, the accuracy of the work and 
of the handling mechanism deserves appreciation. 
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Gear Tooth Depth Gage 


The engraving shows an adjustable scratch gage for 
use in scribing the correct depth of tooth on a gear blank. 
The spring on the side of the movable jaw has a pin on 
its end which enters the hole for the pitch desired, after 
passing through one of the four holes on the sliding part. 
The spring arm is free to move in an are in order to 
enter any of the four outer holes. The necessity for 
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Gear-TootH DeptH GAGE 

more than one outer hole is evident, as the inner holes 
would otherwise be too close together to make the tool 
practical. 

The diametral pitches are not all given and the tool 
can be made to embrace other diameitral or circular 
pitches by drilling more holes in the inner member. All 
parts subject to wear should be hardened and ground 
where necessary. 

E. WinsLtow BAXTER. 

Quincy, Mass. 


2 
Cleaning Up a Factory After the 
Great Dayton Flood 


The subject of this article is a large Dayton Manufac- 


turing concern, located along the banks of the Mad River, ° 


a tributary of the Great Miami River. 

The high water marks over the entire plant averaged 
12 ft., submerging the power plant and some 200 motors. 
Mar. 29 the waters receded, leaving in the various shops 
a deposit of 5000 tons of slimy mud that had the bull-dog 
tenacity for clinging to things in addition to an acid 
property that was very destructive of steel and iron fin- 
ished work. 

In order to retain and give the shop organization em- 
ployment, the whole force of 700 men were employed 
without reduction in wages to remove the muck from 
buildings and machinery and to make repairs incident to 
the flood. In the power plant a boiler and a small en- 
gine were soon got in readiness to operate the only dry 
motor in the works, as a generator to furnish power tem- 
porarily for cranes to transfer motors to a central point 
for drying. 

The program for drying motors and generators was as 


Suitable horizontal, steam-jacketed tanks were 


follows : 
provided, with a table moved on rollers inside of the tank 
for loading purposes, and the field coils and armatures 
were placed in these tanks and subjected to a tempera- 
ture of 170 deg. F. and 27 in. of vacuum for 48 consecu- 
tive hours. At the expiration of this time a large percent- 
age of these parts were found O.K., and those parts 


that showed a ground were reheated. The large genera- 
tors, with armatures built on crankshafts of engines, were 
liberally supplied with steam coils, especially at the bot- 
tom of the field ring and the whole of the generator and 
steam coils boxed in with dry lumber, as it was found 
that planking was far more satisfactory than metal, ow- 
ing to the fact that the lumber would absorb moisture, 
while with a plate-steel oven the interior surfaces would 
continually run water on account of the low tempera- 
ture. 

The generators were subjected to a temperature of 140 
deg. F. for 36 consecutive hours and were then ready 
to be tested out. If no difficulties were experienced if 
was fair to presume the generators were in good condi 
tion. However, in such cases, it is well before the gen- 
erators are put in commission to carry full load, to run 
them light for five hours or more. 

The generators and motors were all dried out as noted 
above and only two motors in the whole lot gave trouble 
in operation. 

While these important members were receiving atten- 
tion, the machine tools and all the manufactured prod- 
uct were taken apart and scrupulously cleaned, as the 
mud when dried and pulverized was a good substitute 
for flour of emery. 

In cleaning the plant it was divided in sections and 
each was commanded by a foreman. Various 
methods were used to remove the mud from the floors, 
but none was more satisfactory than the “shovel and 
wheelbarrow.” The submerging of patterns and leather 
belts meant large items of expense, as a great percent- 
age had to be discarded and replaced by new ones. It is 
a stupendous and a costly proposition to get a concern of 
this magnitude ready for business after it has gone 
through a flood of the Dayton variety. 


J. H. B. 


section 


Bryan. 
Dayton, Ohio. 
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Centers for Pattern Maker’s Lathe 

The accompanying drawing shows a pair of special 
lathe centers for use when turning up split cylinders. 
By means of these the work can be taken out of the 
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lathe and replaced almost any number of times and the 
halves need no screwing or fixing together in any way. 

These centers will locate each half accurately and are 
a great time and trouble saver. The driver is fitted with 
a small pin to prevent it from turning, and a notch 
should be cut in the end of the lathe-spindle nose to re- 
ceive it. The angle of the sharp edges should be about 
35 deg., and it is better to harden all over and then tem- 
per the sharp edges only. 

J. THOMPSON. 
Birmingham, England. 
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Cen.ering Attachment for Lathe 


The engraving shows an attachment for centering 
shafts used in place of a center rest. It consists of a 
brass slide A fitted to the shears of a speed lathe. The 
slide is equipped with two brackets B carrying wheels C 
which are moved in and out simultaneously by the right- 
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CENTERING ATTACHMENT FOR THE LATHE 


Pieces of 14 to 3 in. diameter 


The work is driven by a 
is forced into 


and left-hand screws. 
can be centered perfectly true. 
cup-shaped chuck on the spindles and 
the cup by the center drill in the lathe spindle. Three 
adjustable wheels take the place of the center rest. When 
centering pieces that have a thread on the end, a nut is 
screwed over the thread. 
F.HOpER. 
Narberth, Penn. 
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A Surface-Grinding Apparatus 


To grind a flat surface nearly 15 in. long by 2 in. wide, 
the following method was used with a common emery 
wheel, as shown in the engraving. A stout bench was 
placed beside the emery wheel A, the bench timber B and 
( holding the apparatus. The leveling blocks D and F 
were placed upon the bench, and upon these were placed, 
crosswise, several pieces of cold-rolled shafting F and G. 
The casting H to be ground was then placed upon these 
pieces by bolting to the guide with the two steel angles 
/ and J. Thése angles, after being bolted to the guide, 
were planed true on the outer edges and placed upon the 
shafts F and G, in such a manner that the planed edge 
of each angle rested directly upon them. 
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It was found that a very slight pressure of the hand 
would cause the casting to traverse back and forth upon 
the shafts, and, as shown in the end view, this arrange- 
ment was placed underneath the wheel A and blocked 
up in such a manner that the chain guide almost touched 
the wheel. To feed the guide to the emery wheel the 
balancing blocks D and EF were used. It was only neces- 
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SURFACE-GRINDING APPARATUS 


sary to put a wrench on the screws A and set them down 
a small fraction of a turn to raise the casting H to 
contact with the wheel. 

To traverse the guide sidewise under the emery wheel, 
it was only necessary to “cut” the end of the pieces 
and G@ to one side or the other, whereupon the casting 
would travel from side to side as well as endwise under 
the grinder. 

James F. Hopart. 

Fort Wayne, Ind. 
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Vertical Feed for Old Miller 


The halftone shows a 24-in., 3-pitch gear being cui 
en an old style No. 12 Brainard miller, not equipped witly 
a feed to raise or lower the table, so a ratchet is used 


with the contrivance shown for raising the table. The 
upper end of the wooden connecting rod A_ works 
on a pin in an old gear about 6 in. in diam- 
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eter, fastened on the end of the countershaft. This acts as 
a crank and drives the connecting rod up and down at 
every revolution of the countershaft. The feed can be 
varied by moving the bushing B on the ratchet-brace 
handle or by using different holes in the bell crank C. 
There is an adjustable rest under the rim of the gear 
fastened to the table to prevent the gear from springing 
while it is being cut. The ratchet brace is slipped off by 
loosening a setscrew and the handle is put on and the 
table lowered by hand at the end of each cut. 
P. BEAUREGUARD. 
Chicopee Falls, Mass. 
“2 


Four-Spindle Milling Fixture 


This fixture was designed to mill the slots in the auto- 
mobile-motor valve push-rod guide shown in Fig. 1, but 
can, with very little change, be made to operate on many 
other similar pieces, where quantity counts. As shown, 
this piece has two slots, A and B, milled at right angles 
to each other and of different depths. On a six-cylinder 
car 12 of these parts are used. By milling four at a 
time, as is done in this fixture, a lot of time is saved, and 
the fixture soon pays for itself. 

Two cutters are used on the miller arbor, as shown in 
Fig.’ 3, a small one A for the shallow slot, and a large 
one B for the deep slot. The cutters are spaced accurately 
in line with the spindles of the fixture by means of the 
A, Fig. 2. Two cuts are 
After the first cut the 


cutter gage C, also shown at 
necessary to finish the four parts. 


fixture is revolved half way around, the spindles at the 
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same time automatically revolving on their own centers 
one-quarter of a revolution. This brings each push-rod 
guide in proper position for the second cut. 

The work is held in the heavy spring collets B, Fig 2, 
which are tightened by a large spanner wrench. The 
parts are located in relation to the flat C, Fig. 1, by the 
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slots in the vertical spindles C, Fig. 2. These spindles 
revolve in the top plate D, which also revolves on the 
base plate #, bolted to the platen of the miller. The top 
plate is locked in two positions by the indexing plug F, 
the indexing lever G also serving as a handle to revolve 
the jig. On the ends of the spindles are fastened the 
four gears H, which are in mesh with the central gear J, 
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Fig. 4. LocKING ARRANGEMENT FOR SPINDLES 


held stationary on the base plate. The ratio of the spindle 
gear to the central gear is two to one, so that when the 
top plate is revolved half of a revolution the spindle re- 
volves on its own center one-quarter of a revolution. 
To prevent vibration during the cut, the spindles A 
are locked by the clamp blocks B, Fig. 4. These clamps 
are actuated by the clamping bolt C. There is a hand 
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knob on either end of the clamping bolt, so that there is 
a knob in front either way the fixture may be turned. 
Holes are drilled through the spindles and the baseplate 
to allow the chips to fall to the bottom of the fixture. A 
shield D prevents the chips from getting into the bear- 
ing. The two plates are clamped together during the cut 
by the bolt #, which has a hole drilled through it so that 
the bolt C can pass through the same center. The mill- 
ing can be made almost continuous by leading two 
spindles while the other two are in operation. 
R. A. BLack, 
Detroit, Mich. 
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Die for Can Top and Bottom 


The line cut shows a die and punch for making a 33¢- 
in. seal top and a 2-in. bottom for tin cans. This die 
was planned to work without springs. At A is a knock- 
out pin, the shoulders at B and C, respectively, doing 
the work. The washer B, working. against four pins D, 
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which in turn bear against the ring E, ejects the prod- 
uct from the punch. The pad C ejects the bottom from 
the punch. 

The four pins in the die bear against a spring rubber, 
which holds the edges of the product smooth and also 
ejects it from the die. The product F is placed into an 
edging die and the edge at @ is turned down. This seal 
top is used on paint and molasses cans generally, and 
admits a cover which is held by friction. The product H 
is the bottom. 

JoHN N. Bruns. 
| a 3 
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Union Course, L. L., 


Statistics of the wire industry in the United States up to 
the year 1909 are now available at the Department of Com- 
merce. In that year 93 establishments were engaged in the 
industry, of these 56 were wire-drawing mills using purchased 
rods, 31 were wire departments of rolling mills and 6 were 
wire departments of other concerns. 

The value of the products was $180,083,522, of which $173,- 
349,614 consisted of wire and wire goods. Over 50 per cent. 
was produced by wire departments of rolling mills. 

The large plants predominate, especially among the wire 
departments of rolling mills. The 24 wire departments of 
rolling mills whose product exceeded $1,000,000 in value, to- 
gether contributed $89,407,015, or almost one-half of the total 
of products of the industry. 
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Position of Centroid for a Trapezium 


The method of finding the centroid of a trapezium given 
in the “American Machinist,” at page 241, is highly interest- 
ing. It is the more so, because if one takes his triangles in 
any other way than that shown in the figure, the center of 
the small inner triangle will be found in a different place, 
thus proving that the old idea that the center of mass is a 
fixed point is all wrong. By taking the triangles in various 
ways the centroid can be made to wander over a considerable 
area. This is known as the peripatetic centroid, or the per- 
ambulatory center of mass. 

Leaving all joking aside, the error of the construction, or 
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PosITION OF CENTROID FoR A TRAPEZIUM 


rather the immense probability that such a construction will 
be erroneous, is nearly self-evident. The construction 
divides a trapezium into three triangles, and finds their cen- 
ters of these three centers of mass as 
vertices of a triangle, and finds the center of 
triangle. That the center of mass of the small triangle should 
coincide with the center of mass of the system of the three 


very 
mass. It considers 
mass of the 


centers of mass of the large triangles can only be when the 
three masses are equal. This condition can only obtain when 
the three original triangles are all equal. This in turn can 
only be when the area upon one side of a diagonal of the 
trapezium is twice the area on the other side, and when spe- 
cial pains are taken to divide the greater area into two equal 


parts. The latter is easy. The former would almost never 
occur. 
The proper geometric construction would appear to be 


ABCD, and divide into the triangles 
their 
Then draw the othe 


thus: Take the trapezium 
ABD and BCD and find 
a line connecting them 

and find the centers of mass of the triangles ADC and ABC 
(not shown in the figure), and draw a line connecting them 
The intersection of the two lines of centers is the required 


centers of mass, and draw 


diagonal AC 


point. 
I note the author of the article on page 241 says his method 
can be proved by exper!fment. I can't do it. (This totally 


have inserted the 
draw it and try» 


aside from any theoretical difficulties.) I 
dimensions on the 


for himself. 


figure above Let him 


DONALD M. LIDDELL 
Elizabeth, N. J. 
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The Wage-Payment Problem 


Unless I am much mistaken, there is a very apparent flaw 
in the proposed solution of the wage-payment problem at 
page 934 

While such may not be the intention, it is proposed to cut 
the premium limit if a man betters a certain set time This 
is exactly the same principle as cutting a piecework rate be- 
cause a man is guilty of working too fast. The article states 
“No cut shall be made until it is shown that a new and 
lower base time can be demonstrated.” Now if a workman 
succeeds in turning out a given piece of work in less than 
the expert's base time, he has demonstrated a new base time 
This immediately becomes the basis of computation, and it 


not only affects the rapid workman, but all others who do 
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QUESTION 








this same work. For example: The expert performs an oper- 
ation on 500 pieces in 10 hours. “Satisfactory performance” 
time would be 12% hours; “premium limit” would be 20 hours. 
If Smith, whose rate is 30c. an hour, performs this operation 
and he meets the “base time” he earns 45c. per hour. It might 
happen that he cut an hour off the expert's time and thus 
earned a little in excess of 48c. an hour However, that nine 
hours becomes the base for future lots and the most he can 
earn thereafter is 45c. per hour. Smith has not only decreased 
his own earnings, but also the earnings of Jones, who can 
only equal “satisfactory Under the rate, as 
originally set, Jones would make 39c. per hour Upon the 
new basis he makes 38c. Not much of a cut, but enough to 
illustrate. Smith should not be penalized because he bettered 
the time of the expert, neither is it fair that Jones should 
be penalized because Smith beat the expert. Jones may be 
Satisfied to see Smith make more money because he can work 
faster, but he won't be satisfied to earn less himself because 
Smith can earn more 

In fact, Jones’ plight may be 
been figured on the assumption that he could equal the 
factory performance” of the new rate Smith, however, may 
shortened his time, not by any cuts which the 
workmen could adopt but by ability to 

Jones, in the meantime, will still have to plod along 
Original rate and 


performance.” 


even worse The above has 


“satis- 
have short 
other 

faster 
at the 
his earnings per hour 
efforts to determine an 
sation are commendable, but for a long 
futile In articles on this subject it is always impressed upon 
the employer that he 
as in Mr. Superintendent's article, the men are reminded that 
they should be fair to the employer Neither the manufac- 


sheer work 


“satisfactory performance” of the 


would drop to 36%c 


These equable basis of compen- 


time will continue 


must be fair to the men Occasionally, 


turer nor the workmen seem to realize that they meet on 
common ground; have the same incentive—to make money. 
We were invited to discuss this article constructively 


That is pretty hard to do because if you start by agreeing 
there is nothing further to discuss If you start by disagree- 
regarded as constructive. 

“Notwithstanding 
exponents of 


ing your attitude is hardly 

One sentence in the article is as follows 
literature to the contrary by 
management, no one can say positively 
it should take to perform any And yet we expect the 
with the fallible 
insists that a mistake shall not be 


the volumes of 


scientific how long 
task.” 
workman to be satisfied price set by a 
agency and he conversely 
corrected, especially when it happens to be in his favor 

In descanting upon the merits of the premium system to 
various men of my acquaintance, I have emphasized the prin- 
ciple of not changing the rate there is a change of 
method. They they 
had premium rates cut when practice has remained as before 


breaking faith all employers are 


unless 
laugh me to scorn and claim that have 
If any employers are imme- 
diately under suspicion 

It has been stated that the workman's wage should be de- 


Superintendent confines 


termined by his production, and Mr: 
his argument and solution strictly to the proposition of ade- 
proves his fitness 


quate pay for work performed wherein he 


for his position 


H. D. MURPHY 


City, N. J 


Jersey 
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Freehand Drawing 


Although there are more machinists working in the trade 
who can read a blueprint at will, but cannot make a readable 
drawing, nor even sketch a simple machine part, than there 
notwithstanding the asser- 
know that it is 
principles ot 


are machinists who can do both, 
tions of a number of men who think they 
unnecessary to understand even the elementary 


drawing in order to be a better machinist, the fact remains 


that nearly every issue of the “American Machinist” con- 
tains one or more articles bearing on this subject 
These articles, contributed by manufacturers, principals 


drawing in- 
belief, not 
machinist 
efti- 


schools, draftsmen and 
that there is a 
every day, that every 
and there ought to be a mors 


industrial 
Seems to me 


of trade and 
structors, prove, it 
new, but growing stronger 
should know how to draw 

cient method of teaching this work. 
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The 
has taught him 


experience of every drawing instructor, I believe, 
that there are hundreds of good machinists 
in every manufacturing city, who feel that for some reason 
they are deficient. Just what the trouble is, they do not 
know, until they are asked to explain some feature of their 
work, and finding they cannot make themselves understood, 
in desperation grab a piece of chalk and attempt on a piece 
of board, the bench or the floor, to draw their ideas, and 
finding again that they are only able to make a number of 
unintelligible lines, it begins to dawn on them that the func- 
tion they lack is the language of the trade; in other words, 
they do not know how to draw or make a freehand sketch. 
The fact that, after making this discovery, they feel the 
need of this method of expression, and register in the evening 
schools, together with the numerous articles in the “American 
Machinist,” is very good evidence that drawing is an im- 
portant factor in the making of a good machinist. 
Again, I think that most drawing teachers will agree with 
that about 50 per cent. of these men leave school before 


me 
the term is half finished, and a very small percentage ever 
complete the course. 

There are two reasons why this is true: First, they are 
tired, having worked all day, and naturally it does not take 
much to discourage them; but I believe that if they are given 
individual instruction, with work that is interesting every 
minute, not only will that tired feeling disappear, but they 


will soon learn that this time has been better occupied than 
in any other way; second, if from the time these men enter 
school, they are taught geometrical drawing, beginning with 
Piate 1, bisecting a straight line; draw a straight line par- 
allel with a given straight line; the side of a regular polygon 
being given, to construct the polygon; draw a parabola, the 
and so on, 


axis and longest double ordinate being given; 
leading up to Plate 2, or projections, copying all the work 
from the blackboard, textbook or blueprint, it is not to be 


wondered at, if they cannot see any connection between this 
and the work they are doing in the shop, and, as they say, 
“quit the school.” 

Calling experience to the 
that nearly all of these men 
taught freehand drawing from 
cially when permitted occasionally to 
work from the shop. 

To test the efficacy of this method, I tried it out on thirty 
boys, for one term, in the Boston Industrial School for Boys. 

These boys were divided into two sections, making fifteen 
under instruction with one teacher, and receiving individual 
attention. At the beginning of the term, they were given 
simple machine parts such as lathe centers, jack screws, etc., 
with no two drawing the same object at the same time, and 
instructed to make a freehand detailed working sketch, show- 


we find 
full term, if 
parts, espe- 
piece of 


witness stand again, 
will attend the 
various machine 
bring in a 


ing all necessary views. 


The quality of the paper used was the same as is used in 


newspapers, cut and bound in blocks 8x12 in., and costing 
about 3.5c. per pound. 
Except that the work became more difficult every day, 


this plan was followed during the entire term, the boys doing 
and geometrical problems and 
when they appeared promi- 


no drawing in perspective, 
projections being taught only 
nently in the regular work. 

The results of this method of drawing freehand detailed 
views, or in other words, going right inside of the object and 
learning about it, were gratifying for several reasons: (a) 
The boys learned to think properly, and to talk intelligently 
about their work, in time than it usually takes when 
using other methods of instruction. 

(b) They developed a mental picture of machine parts, in- 
cluding the nature of the different metais to the extent that 
when in the shop they were able to plan their work in ad- 
vance, which enabled them to perform the operations with 
greater speed and accuracy. 

(c) At the end of the term they could draw in perspective 
readily, with just a hint now and then. 

(d) The last week of the term they were shown a number 
of standard blueprints, and could read them like a _ book. 
They were also shown blueprints made by other boys, and 
were able to point out all mistakes with ease. 

(e) The expense to the school for this work was reduced 
to a minimum by the small amount of drawing paper, tracing 
cloth, blueprint paper, ink, ete., that was consumed. 

If this method can produce such results as these with 
boys, it can, without doubt, be just as effective with men, and 
may be another step toward greater efficiency in this phase 
of industrial education. 

From the above evidence we can deduce the following: 

1. There are a number of machinists who can read blue- 
prints, but cannot express themselves intelligently. 

2. Teaching these men freehand drawing seems to give 
them a new trade language in a very short time. 


less 
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3. Some people seem to think that drawing is not an im- 
portant factor in the training of machinists. 

4. Manufacturers and educators are realizing more and 
more every day that the machinist, and the boy who intends 
to become a machinist, should be taught how to make at 
least freehand drawings. 

5. That nearly every 
ability to make drawings. 

6. A method of teaching drawing must be devised that 
will (1) be interesting to the student; (2) give him an asset 
that will increase his mental capacity while in the shop; 
and (3) be as short and as inexpensive and at the same time 
as efficient as possible. 

The method elsewhere outlined in 
meet these requirements. 


machinist feels the need of the 


this article seems to 


L. H. HAIGHT. 
Cambridge, Mass. 
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Planing a Large Job on Two Small 
Planers 


The article on planing a large job on two small planers 
by R. G. Dewey at page 280 describes the same kind of a job 
that I accomplished on a single planer. 

An extension was bolted to the cross-slide sufficiently 
large for the work. The casting was placed crosswise on 
the planer and one end firmly secured. The other end was 
supported by a chain sling carried on a trolley, which was 
supported by an I-beam laid across two horses or trusses. 
The I-beam was shimmed up until it was the proper height 
and perfectly level and when the planer was started, the 
trolley rolled back and forth with the job and platen of the 
planer, supporting the job properly and carrying most of the 
weight. 

G. E. LEYMAN. 


Perth Amboy, N. J. 


Grinding Rolls with Sandpaper 


Referring to the grinding of lithographic leather covered 
rolls with sandpaper as described at page 156, Vol. 39, I was 
at one time in serious difficulties with a pair of large ink 
rolls which had become too badly worn to do a good job on 
fine work. 


A rush job, had to be out on 


containing large halftones, 
time or a forfeit paid. The ink-rolls were old, their surface 
full of holes and the office was in the woods, remote from 
founders of ink-rolls. A nearby machine shop had a fine 


lathe equipped with overhead drum for grinding, and it was 


decided to experiment on the ink rolls to true them up if 
possible. A hard emery wheel was tried on one of the 
rolls with indifferent results, then a soft wheel was tried 


without much improvement. 

The wheels were tried, face-on to the work, then tried 
edge-on, with much better results, but still did far from sat- 
isfactory work. A sandpaper covered wheel was tried, cut- 
ting on the edge, and the best results thus far were secured 
but to obtain the best work, it was necessary to drive the 
sandpaper wheel at such high velocity that the paper would 
be quickly torn off by centrifugal force. 

Finally, when about ready to give up the job as a bad 
proposition, I thought of a little circular saw, about 3 in. in 
diameter, which was hanging idle in the shop. It was a 
cutoff saw, with about seven teeth to the inch of circumfer- 
ence. This saw was fitted to the emery grinder mandrel, 
jointed with exactness, filed carefully and then jointed again 
and touched up with a file to make all the joint points come 
sharp. 

The saw was driven at about 4000 r.p.m. and fed 64 to the 
inch by means of the lathe-rod feed. To my surprise, and 
the astonishment of all who saw the operation, that little 
saw cut the glue and molasses rolls so smothly as to leave 
almost as high a gloss on the surface as when the rolls are 
first pulled from the casting mold. 

Two cuts were taken over each roll and the job of fine 
printing was executed fully as well as it could have been 
done with a pair of new rolls. The clean cutting by the saw 
and the rough work by emery and sand wheel seemed to be 
due to the fact that the emery wheel dragged a large area 
of very soft ink-roll out of position before a portion could be 
torn off, but the swift moving circular saw touched only a 
small part which was so quickly severed that the body of the 
roll had no time to move before it was off. 

JAMES F. HOBART. 


Fort Wayne, Ind. 
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EDITORIALS 


The Economical Removal of Metal 


Sensational performances seem to be necessary to at- 
tract attention at exhibitions where the main object in 
the case of machine tools is apparently to see how much 
metal can be removed per hour or at a single cut. But 
those who are familiar with average shop conditions are 
not always impressed by seeing cuts an inch deep taken 
on a 16-in. lathe, or corresponding exhibitions on other 
machines. For while a machine which will take a cut 
an inch deep is undoubtedly substantially Luilt, there 
are few cases in manufacturing shops where cuts like 
this are either necessary or tolerated, so that it does not 
represent average shop conditions. 

There are, of course, many cases where it has been 
found cheaper to remove a large amount of stock than 
to attempt to forge very close to size unless the work can 
be done under the drop hammer and between dies. But, 
on the other hand, it is doubtful if the average cut is 
over 14 in. deep where proper attention has been paid 
to the pattern or the selection of large stock. This being 
the case, would it not be better in most cases if we 
could reverse the position of the metal area removed and 
make the depth of cut 1% in. and the feed 1 in. per 
revolution? By doing this we would secure a foot of 
turned surface for every 12 revolutions. 

This is not so unheard of as it might seem, as we 
often take an inch feed on the planer for the finishing 
cut, and some of the large wheel-turning lathes in rail- 
road shops have a feed of % in. per rev. While this 
leaves a very decided thread on the work, if the turning 
is done with a round-nosed tool, it is not at all assured 
that this is the proper shape for removing metal with 
the least resistance, although, where work is finished in 
a substantial grinder, this is not nearly so objectionable 
as it would have been a few years ago. 

This would probably mean the redesigning of the feed 
mechanism of the lathe, and it might be necessary to 
increase the diameter of the lead screw, as is often done 
on the lathes made in Great Britain and on the Conti- 
nent. A study of the question from this point of view 
would probably bring out many of the same facts which 
have been found in the worm-gear problem with regard 
to the pitch of lead screw. It would doubtless show that 
a screw with a fast lead could be moved much more 
easily than one with the usual pitches, so as to require 
fewer gears to secure the desired speed, and consequently 
reduce the amount of power necessary. 


Another View of Carelessness of 
Workmen 


We are often appalled at the apparent carelessness of 
workers in dangerous occupations and lose patience with 
them. They do such exasperatingly careless things. And 


yet there seems to be another side to the question, 
especially in some particular instances. 


A chat with a professional window washer whose activi- 
ties were not confined to any one section of the country, 
gave a hint regarding another side of the problem. He 
was a man of more than ordinary intelligence, and 
when asked if he used the safety straps and other 
devices, replied that he had lost a good many jobs be- 
cause he absolutely refused to wear them. On being 
questioned further as to his reasons, they seemed to be 
very sound from his point of view. 

Working in all parts of the country, he is subject to 
a great variety of laws concerning the safety of employees, 
and his reasons for not wearing the safety belts are 
a strong plea for uniform laws of this kind. 

If safety belts had to be furnished by owners or ten- 
ants of all buildings, he would have no objection what- 
ever to wearing them; but as this is only true of a com- 
paratively small section of the country, he must depend 
on his own skill and clear-headedness to avoid plunging 
from high window sills in sections where the belt is 
not required. For this reason not dare allow 
himself to become accustomed to depending on the belt 
for safety, as it would be extremely dangerous for him 
in places where safety belts were not provided. 


he does 


It is quite probable that there are more instances of 
this kind in shops that employ machinery than we real- 
ize without investigation, and it may account for some 
of the apparently stupid objections on the part of in- 
telligent employees to some of the safety devices sug- 
gested by employers or provided by law. It is at least 
worth considering, as it is well to understand all sides 
of the problem. 


The Value of Failures 


Although we are well aware of the fact that mistakes 
are made in all kinds of work and that these mistakes 
have helped us to devise better ways, we are very apt 
to forget the mistakes in talking to others and only men- 
tion the successes. While this is probably perfectly nat- 
aral, it deprives the other party of a mass of in 
formation which may be of value to him than 
the successful design. Studying a machine or a tool 
which has just failed to give the results desired, will 
often point out more valuable lessons than examination 
of the successful machine. This is especially true when 
we have both the failure and the success to look over, so 
as to see wherein the former failed. 


more 


Bearing this in mind, it behooves us to hold our pride 
in check sufficiently to admit that we have made mis- 
takes and to show what these mistakes were. In other 
words, an article showing a successful die for making a 
difficult piece, would be of more value if it also con- 
tained illustrations of some of the different methods 
which were tried without success, and pointed out the 
reasons for their failure. Some of the best designers we 
know make it a point to preserve sketches of the fail- 
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ures as carefully as sketches of the successes they have 
made, and in this way they avoid many mistakes which 
might easily and naturally be made from time to time. 


a 
oe 


Points in Selling Abroad 


American machine-tool builders are apt to lose sight 
of one important point in their foreign-selling campaign. 
Whenever a representative is sent to a foreign country 
he should be instructed to visit the American consul in 
every city that he reaches. These representatives have 
many inquiries for American goods and American agen- 
cies. A half hour will put the salesman’s line of 
machines before the consul and outline the important 
general points of the product in a manner not readily 
forgotten. This is far more effective than merely send- 
ing a catalog that the consul may be far too busy to read 
and appreciate. 

Another point worth considering is a visit to buying 
as well as consuming centers. An illustration of this is 
the city of Hamburg in Germany. There is but little 
machine work done there outside of the shipyards. But 
it is a great distributing point for a large section of 
the country. Something like $100,000,000 of American 
goods enter Hamburg each vear. R 
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Machinery and the Panama Canal 


In ‘his issue is an article describing the manufacture 
of some of the parts of the spillway and culvert gates for 
the Panama Canal. It has been the privilege of the 
AMERICAN MACHINIsT to publish a large number of 
articles dealing with the machinery and mechanical side 
of the canal building. It is often said that without these 
things the canal would have been an impossibility. That 
statement is undoubtedly true, but one must not forget 
that the ancient peoples, having an enormous supply of 
human labor and very crude tools, were able to perform 


~ 


marvelous engineering works. The ruins of Africa and 
the East amply prove this statement. The great advan- 
tage that machinery has given the canal builders is the 
overcoming of time, and the necessity of employing only 
a comparatively few thousand persons. 

But the casual reader has no idea of the enormous 
amount of attendant work which has been done in the 
shops of this country. The daily papers and popular 
magazines have focussed attention upon the canal itself, 
the place where dirt was being shoveled. These mediums 
have given no idea of the hundreds of men in machine 
shops, who have been making the machinery used in 
handling material, and the mechanical equipment, which 
is to control the huge lock gates and make the big water- 
way operative. Yet a great part of the credit of prose- 
cuting this work to its successful conclusion belongs to 


fond 


these men. 

Our columns have not only described the work at 
Panama, the large repair shops, the way the shovels, loco- 
motives, cars and other parts of the equipment are kept 
in repair, the erecting of the canal gates and the setting 
up of their operative machinery—but beyond all this they 
have shown the building of the machinery in Northern 
shops. 

They have included the making of lock gates and valve 
parts in Pittsburgh, turbines in Hartford and Harris- 
burg, valves in Wheeling, gate wheels in Worcester, and 
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worms and gears in Philadelphia. These have been about 
something out of the ordinary in machinery building, 
and have not taken into account the enormous amount of 
standard materia! of all kinds which has been produced 
in the regular course of manufacturing. 

As the canal is drawing toward a successful finish, 
machinists can have a pardonable pride in thinking that 
but for the skill of their trade the great undertaking 
would probably never have been begun, and surely would 
never have been carried on with such rapidity and na- 
tional satisfaction. When it is open to the commerce 
of the world, a banner might well be set up at each end, 
saying, “Made possible by American machinists.” 


os 
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Knowing One’s Own Business 


The assumption is often made that long experience 
entitles a man to preéminence in his chosen line, and 
that such a man must necessarily “know the business.” 
When such a man meets with financial reverses we all 
rush about trying to find excuses for him. 

In recent years manufacturing at least has undergone 
such changes that mere years of service have no absolute 
connection with the earning capacity of either workman 
or employer. It has become more and more technical in 
its nature. Rule of thumb is giving way, slowly, to 
science. ee ' at 

The tendency is to assume that inference and scien- 
tific deduction can take the place of experience. We 
feel that there is a possibility of carrying this assumption 
too far. There is a grave danger in placing in control 
at the top of our manufacturing plants men whose chief 
and only qualification is executive ability, which usually 
means ability to get along with other men. An organiza- 
tion based on such leadership is dependent on experts 
or else on its wage earners. Wage earners who find ad- 
vancement barred because of the tendency to place such 
other men at the top will not think for the firm’s inter- 
est but for their own, which is natural and justifiable. 
Experts are a rather unreliable quantity, or rather they 
are too ap: to be found reliable only by the interests 
which they serve. It is possible to get almost any kind 
of an expert opinion on almost any subject if one looks 
about with sufficient care. When experts disagree, which 
they nearly always do, who is to decide? 

Should we have an executive who does not really know 
what he is looking at when he goes through his own 
shop? We question if he can do it and do it safely as 
compared with a man who has worked with his own 
hands on the product of the concern. There is some-— 
thing about the feel of cold steel and lumber that gives 
a man respect for their properties and for the machinery 
with which they are worked, and there is something in 
intimate contact with the men who do the work that 
creates a lifelong respect for their abilities that no 
amount of theoretical education or scientific reasoning 
can displace. 

3 

Our Canadian friends are to be congratulated on the 
steady increase in the production of iron and steel. With 
few exceptions there has been a constant yearly inerease 
in nearly all lines. This includes both Bessemer and 
open-hearth steel ingots, and also steel castings; finished 
rolled iron and steel, steel rails, ete. 
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Press with Automatic Feed 
The E. W. Bliss Co., Brooklyn, N. Y., has recently 
placed on the market the press shown in the accompany- 
ing illustration. It is adapted for the rapid production 
of deep-drawn seamless shells, such as lamp and lantern 
bodies and lamp fronts, oil-can bodies, drinking cups and 

















Press with AvutromMatic FEED 


a similar class of articles, which require a series of draw- 
Ing operations. 

The press is equipped with a friction dial feed and 
lateral carrving feed, and has five slides each indepen- 
dently adjustable. Five operations are performed at each 
revolution of the crankshaft, and intermediate handling 
of shells between operations is eliminated. 

The operation of the press is as follows: Shells 
which have been cut and formed from the sheet are placed 
on the revolving disk of the friction-dial feed, which 
carries them up and against an automatic stop gage, 
which gage allows one shell to pass out for each revolu- 
tion of the crankshaft. On passing from the friction- 
dial feed the shells are taken hold of by the lateral feed 
which carries them automatically from one to another of 
the successive dies, and finally discharges the finished 
articles through a chute at the end of the press. The 
press shown operates at the rate of 35 strokes per min- 
ute. The lateral feed is operated by cams and links 
from both ends of the machine. The bottom knockout is 
cam actuated and driven from: the crankshaft, and its 
travel for each slide may be different according to the 
depth of draw. The press is provided with an automatic 








friction clutch, which places its movements practically 
under instant control of the operator. 

With this type of. press the number of die operations 
which may be performed simultaneously is limited only 
by the number that. may be done without annealing, as 
wider presses may be used and the number of slides in- 


creased, 


Multiple-Spindle Valve Grinder 


The halftone shows a valve grinder built by the Foote- 
Burt Co., Cleveland, Ohio, for use in the manufacture of 
automobile engines. With it a complete set of valves 
can be seated in less time than it ordinarily takes to 
seat one by the hand method. 

The spindles reverse every one and a quarter turns 


and a cam is provided which raises and lowers the spin 
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MULTIPLE-SPINDLE VALVE 
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dles every twenty revolutions to allo e grinding ma- 


teria] to enter the valve seat. 


The machine is furnished with any number of spindles 
up to twelve, dependi: oy 4 the type ol cevlinder. These 
are adjustable to a minimum center distance of two 
inches, 

The spindles are arranged with a vall-bearing thrust 
on each end of the bearing and have a travel of two and 


a quarter inches. Spindle noses are equipped with No. 
1 Morse taper. 
The table is also adjustable up and down to 


of different heights of evin ck rs. 7 e machin « flex 
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Double-Spindle Centering Machine 


The halftone shows a double-spindle centering machine 
built by the Hendey Machine Co., Torrington, Conn. 
In its important features the machine is similar to the 
single-spindle machine built by the same concern. 
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DouBLE-SPINDLE CENTERING MACHINE 

The vise jaws are operated independently. The ma- 
chine is built with any length of bed and is intended to 
center both ends of a shaft at one time. 
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Heavy Squaring Shears 


The accompanying illustration shows a power-squar- 
ing shears made by the Niagara Machine & Tool Works, 
Buffalo, N. Y., and equipped with a device for adjusting 
the back gage by means of an electric motor. 

The motor, which is mounted on the back web of the 
cutter bar that carries the upper knife, drives an inter- 
mediate shaft with pulleys that are belted to the bevel- 
gear shaft by means of straight and crossed belts. The 
motion of the bevel gears is transmitted to the back gage 








Am Macrimst 








MACHINIST 





Vol. 39, No. 10 


by two feed screws. A reversing clutch controlled by a 
hand lever is provided on the pulley shaft to permit of 
moving the back gage to different positions on the brack- 
ets, according to the width to be cut off by the machine. 
The back gage brackets are fastened to the cutter bar, 
and there is a graduated scale mounted on one of the arms 
to facilitate the setting of the gage. 

This attachment is of considerable advantage where it 
is necessary to adjust the back gage frequently for strips 
of different widths. 


os 


Multiple Drill Head 


The halftones show a multiple head for use in an au- 
tomatic dial-feed drilling machine. This head was built 
by the Langelier Manufacturing Co., Providence, R. L, 
for drilling 11 holes of 0.225 in. diameter, spaced equally 
on a 1%-in. circle. Owing to the close spacing the head 
was designed to drill the 11 holes in three cperations, that 
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is, in two groups of five holes and one single hole. The 
work was arranged on the dial feed so that the head oper- 
ated on three blanks simultaneously. In this way, after 
the third stroke of the head, a finished piece was pro- 
duced at each stroke. 
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Motor-Driven Grinder 


The halftone shows a 12-in. grinder built by Forbes 
& Mvers, 172 Union St., Worcester, Mass. The motor 
is of the squirrel-cage type of induction motor and is 
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started by being thrown directly on the line by closing 
a switch. 

The frame of the motor is extended to form a water 
basin and support for the adjustable tool rest. The 
guard over the top half of the wheels is made of a sep- 
arate piece, so that it can be removed if desired. 

The rotating part consists of iron cast onto a cold-rolled 
steel shaft. There is no paper or fabric insulation or any 
parts in the rotating member which can possibly work 
loose. 

The bearings are a heavy type of ball bearing of the 
highest grade. They are protected from dust and grit 
by covers which fit tightly around the shaft. The wheels 
regularly supplied are 12x2 in., but any style of wheel 
not exceeding these dimensions can be used. 

The grinder can also be furnished with a stand of a 
usual pattern. 


cAd 


Double-Disk Grinder 


The halftone shows an 18-in. double-spindle, direct- 
connected motor-driven grinder, manufactured by Charles 
H. Besly & Co., 118 North Clinton St., Chicago, Il. It 
is designed to grind two parallel surfaces simultaneously. 
The motors are bolted on subplates, which are mounted 
on ways similar to the headstock and tailstock of a lathe. 
The head to the left is stationary, but the one to the right 
can be moved along the bed by means of a gear and rack, 
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Moror-Driven Dovsie-Disk GRINDER 





and clamped to grind any desired length within the ca- 
pacity of the machine. 

To bring the disks in contact with the work, the rotor 
shaft of the right-hand motor has an endwise movement 
of 1 in. This movement is actuated by a lever and pin- 
ion engaging a rack cut on the outer bearing bushing, 
and is graduated to read to 0.001 in. 

The work rest, made in assorted widths, has vertical ad- 
justment, and is supported from a slotted pad on front of 
the bed casting. The machine is equipped with a tele- 
scoping dust hood, which gives free access for changing 
the disks, and has an air-tight connection at the back of 
the machine for exhausting the grindings. 

Provision is made so that a third wheel and rocker- 
shaft may be attached to the left end of machine at any 
time. The spindles are 2 in. in diameter in the bearings, 
and the height of the machine to the center of the spindles 
is 40 in. The maximum opening between the disk wheels 
is 10 in. The floor space of the bed casting is 24x58 in. 
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A Gate Shear 


The accompanying illustration shows a heavy 5-ft. gate 
shear for shearing 114-in. plates, designed and built by 
Bertsch & Co., Cambridge City, Ind. 

The machine has two heavy crosstie pieces bolted to 
the two end housings, one overhead, and one in the rear 
of the crosshead, which greatly increases its rigidity. All 
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A Gate SHEAR 


gears are machine cut. The clutch has steel jaws and a 
cast-steel switch ring, which acts against a hardened tool- 
steel roller on the plunger. The clutch is automatic and 
positive. 

The holddown does not obstruct the shearing line. The 
holddown feet or gags are easily and quickly disengaged 
either for removing the top blade or for operating the 
shear without a holddown. 

The machine has a direct-motor drive, and is built in 
various lengths up to 12 ft., for motor, belt or hydraulic 
drive. 

Jointing Composition 

The Thread Tight Co., 2 Rector St., New York, is 
placing on the market a thread-tight paste for pipe 
joints, which in unaffected by heat or cold and will not 
harden. It is also applicable to flange joints. 
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Rotary Vibrating Riveter 


The halftone shows a riveter, with capacity up to 14 
in., built by the Grant Mfg. & Machine Co., Bridgeport. 
Conn. 

The spindle is operated though the medium of an 
eccentric and a vibrating hickory helve, a rubber ball 
being interposed betwéén the riveting spindle and the 
helve. It is rotated by worm and gear, driven from the 
main shaft. 

The machine is driven from the countershaft to a 
friction pulley on the machine. 
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The pulley on the machine 1s normally running idle, 
and is brought into action through the medium of a 
friction disk by ball-thrust bearing. As 
soon as the pressure on the foot treadle is released the 
pulley runs idle on the shaft and a brake is automatically 
put upon the shaft, which stops the machine at once. 
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VIBRATING RIVETER 


There is also a friction-stopping device which will, at 
all times, cause the vibrator spindle to stop at its high- 
est point, thus permitting the work to be easily inserted 
and removed from the machine. 


+ 
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Bench Drilling Machine 
The halftone shows a 12-in. ball-bearing bench drill- 
ing machine, built by the Peerless Drill Co., Rockford, Ill. 
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The spindle is driven by spiral gears. The table is pro- 
portionately large so as to afford plenty of room for jigs 
and is provided with an oil groove. This machine is also 
built with plain adjustable self-oiling bearings. 
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Paper Mill Repairs in an Isolated 
Plant 
By J. J. McHenry 


A working system of any sort is entirely peculiar to 
every mill, each system being inaugurated by the chief 
with a view to meeting the different kinds of work that 
come to him. Nearly ali the repairs in our paper mili 
at Grand Falls, N. F., are carried out according to our 
own system, which has up to the present proved satis- 
factory. On account of the isolated location of this 
mill a reliable repair department is all-important. Com- 
munication the island is cut off at intervals for 
weeks, and sometimes for two months. Internal com- 
munication in the winter is still more problematical. lt 
is clear, therefore, that the repair department has to 
handle not only repairs, but has to make new parts for 


with 


changes of mechanism. 
Diviptine Tie WorK 


The foreman of each department is directly responsible 
for the upkeep of the machinery in that department. 
He must keep spare parts in reserve for everything rea- 
sonable. For such extras as require patterns, etc., he 
is responsible only to the extent of repeating orders for 
the new parts required. The report of what is needed is 
handed to the mill engineer, who has charge of the draft- 
ing department and supervision of the pattern and mold- 
ing shops. These reports are copied in an indexed vol- 
ume containing the department number, drawing num- 
her, pattern number, and material. Eaé¢h,report is filed 
for future reference. One blueprint and an order form 
containing this information, together with the number of 
pieces required, go to the pattern shop. 

On the completion of the pattern the same order is 
filled in with the pattern maker’s time, rate and number, 
and then returned to the engineers’ office. The com- 
pleted pattern is placed in storage, awaiting its use at 
Another similar order, but giving the date 
forwarded to the head 


the foundry. 


the articles are wanted, is now 
molder, who, having made the castings, adds to it the 


amount of metal, etce., molder’s time, rate and number. 
A Permanent Nicut Force 


In the shop an accurate account of all work done for 
the plant is easily maintained as in other shops, but for 
work a separate book of and material is 
The charge is made from this book and the 
No greater outlay of money 


outside costs 
necessary. 
shop is credited accordingly. 
on shop equipment has been expended than necessary ; 
therefore in order to work the shop and tools at maximum 
efficiency and least expense, a permanent night crew is 
maintained. In a plant of this kind this is profitable 
as the paper-producing departments run night and day. 
from machines, each of which 
is driven to its full capacity, has a tendency to put good 
machines out of commission. To prevent this, critical 
supervision of the mechanical equipment is necessary. 


Such continuous service 
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A repair department such as this is looked upon as a 
necessary evil, the expense of which is to be kept as low 
as possible, although the important part it plays does 
not receive the proper recognition. It is up to the repair 
department to keep every production department pro- 
ducing without interruption. This is where the man in 
charge must make good, and in nine cases out of ten 
he is the only one who knows half the difficulties he has 
daily to overcome. His chief concern is the thoroughness 
of the work done. A variety of work calls for first-class 
skill, while some of it is of the most laborious nature. 

It is a fair example of an average day’s work to see 
a mechanic repairing a typewriter in the morning and 
turning locomotive tires, or building frogs or switch 
stands for our 6 locomotives and 50 miles of railroad, tn 
the afternoon. We try as much as possible to classify 
the work and the men within reasonable limits. Capable 
all-around men are required, and we have them. 


No SHUTDOWNS 


Of course, there are slack periods in our shop, the 
same as in others. This time is employed in making 
up spare parts for standard parts, also taps, reamers and 
small tools of every sort that may be required. All kinds 
of work come in, and not infrequently work of such 
dimensions as to be almost too heavy for our machines. 
It is then a question of ability to adapt our equipment 
to the demands made upon it. Special fixtures of various 
kinds are made to handle work which could not otherwise 
be done. 

The accessories that we find most useful are lathe 
boring bars with adjustable, stationary and _ traveling 
heads; cradles for gap-lathe carriages which can be used 
from the floor in connection with boring bars; drilling 
machine boring and facing bars; master chucks, and the 
standard equipment of angle plates, keyseating bars, etc. 

In the allotment and distribution of work we have 
found it best, first to plan how the repair is to be made, 
sketch it if necessary, see that all accessories are on 
hand, then give it to the man who can most readily) 
handle it, so that when he starts the job he may continue 
with no interruption for special tools or other require- 
ments. Often these jobs require considerable thought. 
There have been machines of various purposes installed 
that would perhaps run a week and then collapse. Such 
jobs require the exercise of considerable mechanical in- 
genuity. 

There is a small-tool crib where all tools, from a 
micrometer to an 8-ft. wrench, are obtainable; where 
lathe, planer, and all machine tools are kept on hand 
ready for use, so that the workman exchanges his broken 
or worn tool for a new one. This does away with the 
common repair-shop habit of going to the forge and 
having io wait an hour for a cranky blacksmith to re- 
forge the tool. Small tools are readily accounted for by 
the usual check-charge system. 

Portable receptacles are placed under all machines 
for catching cuttings. This is very convenient owing to 
the fact that one man may in the same day be cutting 
steel, brass, babbitt, etc., on the same machine. Depart- 
ment boxes are kept for saving the scrap, which is credited 
to the departments producing it. This economy of what 
is generally waste, decreases the cost of the product for 
the department to which it is charged. 
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Recipes for Shop and Drafting Room 
By F. B. Hays 


It frequently happens that a draftsman or mechanic is 
considerably handicapped on some special job by a lack 
of the knowledge of some simple recipe for accomplishing 
a part of the work in hand. 

The following formulas will be found very useful in 
overcoming some of the common problems in many 
branches of mechanical work. 


COMPOSITIONS FOR DraFrrina Rooms 


Frequently where only a few prints are desired from 
a drawing, and it is not practical to make the drawing 
on thin bond or tracing paper, a great deal of time and 
labor can be saved by painting the drawing with a solu- 
tion that will make the paper transparent and capable of 
producing a blueprint. 

The following compound is very effective for this pur- 
pose: Dissolve two parts castor oil in five parts (by 
weight) of absolute alcohol and mix thoroughly by agi- 
tating in a closed bottle. The drawing paper should be 
allowed to dry thoroughly after being painted with the 
solution, when it will be suitable for receiving either 
pencil or india ink. 

Where pencil drawings are sent directly to the shop, 
as is often done in certain lines of work, they should 
be coated on the penciled side with some preservative 
compound which will prevent any change in the drawing, 
and protect it from dirt, but which can be removed if 
necessary. 

A number of resinous gums dissolved in some solvent 
may be used for this purpose, but the most suitable com- 
pound is a thin solution of 19 parts bleached shellac and 
l part copa! dissolved in absolute alcohol. This solution 
should be kept in an air-tight container, and painted on 
the paper in two thin coats. The painting must be done 
rapidly to procure a uniform surface. The surface thus 
imparted will not be attacked by any substances com- 
monly used in shops, and can be washed with soap and 
water. It can be removed partially by unadulterated 
wood or grain alcohol and completely by absolute alcohol. 

Ordinary detail papers, suitable for paint and color 
work, can be made by sponging them with a solution 
of 1 part gum dragon, dissolved in 10 parts water. 


COMPOSITIONS FOR THE PATTERN SHOP 


To make a wood pattern of an ornamental nature re- 
quires considerable skill and a great deal of time, whereas 
by the use of a plastic composition, which can be kneaded 
and worked like modeling clay, quite complicated pat- 
terns can be made in a short time. 

A composition very suitable for this kind of -work can 
be made as follows: Soften 24 parts (Ly weight) of 
good animal glue in cold water, then heat till dissolved. 
Melt in a separate vessel 14 parts rosin, 1 part pitch and 
stir into the solution 5 parts raw linseed oil. Then pour 
the two mixtures together and stir into them enough 
whiting to make the composition the thickness of dough. 
This composition should be molded roughly into the gen- 
eral contours required by hand while warm, and then 
worked into detail by tools on cooling. When the pattern 
is completed it should be varnished with two coats of com- 
mercial liquid silicate of soda before being sent to the 
foundry. A metal pattern should be cast from the com- 
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position pattern if a considerable quantity of castings is 
to be made. 

For the pattern maker, liquid glues are more conven- 
ient and economical to handle than hot glues, but the 
high cost of the first class of glues sold on the market, 
‘mits their more extensive use. However, pattern shops 
which wish to use liquid, or cold glue, can make their 
own composition very cheaply by the following method : 
Soak a high-grade animal glue in cold water for 12 hours 
and pour off the unabsorbed water, then cook the com- 
pound with a cheap vinegar containing 2 per cent. creo- 
sote at a temperature of 150 deg. F. for six hours, and 
pour, when cool, into a small-neck vessel. 


COMPOUNDS FOR THE Toot Room 


Tool makers frequently have to fill holes, slots and 
various kinds of apertures in iron and steel. This is 
usually done by machining out the aperture and then 
driving a plug of suitable dimensions into the hole. This 
process merely fills up the aperture, and does not 
strengthen the piece as a whole. 

[f the apertures are small, such as cracks, holes, or 
abrasions, they can be quickly and easily filled with com- 
pound “A,” or if large they should be closed by insert- 
ing iron or steel pieces heavily coated with compound 
‘“B.” These compounds react chemically with the metals 
and form a homogeneous unit. Composition “B” is not 
only useful for the purpose just mentioned, but also con- 
stitutes a useful cement for many of the harder metals. 
Before using either composition, the surfaces should be 
washed first with lye, and then with clean water. 

Composition “A”: Make a thick paste of binoxide of 
inanganese and liquid commercial sodium silicate. 

Composition “B”: Mix dry, two parts (by weight) 
iitharge, one part dry white lead, one part copal resin, 
then pour in three parts boiled oil and heat in a clean 
glue pot till the composition reaches a syrupy consist- 
ency. 

Nearly all mechanics are “up against it” when it is 
necessary to mend an endless belt or to patch together 
any leather work. The following leather cement can be 
used for this purpose with good results: Soak equal 
arts of isinglass and animal glue together for 10 hours 
n sufficient cold water to cover them, then bring gradu- 
ally to a boil and add tanin until the solution takes on a 
milky and pasty appearance. This cement should be ap- 
plied warm after the surfaces have been buffed. The 
joined parts should be clamped together firmly for two 
or three hours after the application of the cement. 
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Relocating Misplaced Punches 


By G. W. EIKe 

An error was made in laying out a combination, three- 
at-a-time piercing, shearing and blanking die. Instead 
of making a new die and punches, the following method 
was used by the tool-room foreman: 

A correct die was made and the punches that had been 
sheared in the spoiled die. were used. A piece of cast 
iron 1), with a hole the same diameter as the punch shank, 
was bored and faced. A slot was milled in one side of 
the bottom to allow the punch 7 
die A. The center punch C 


to be seen when in the 
was then inserted and the 
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punch and die brought together in the screw press until 
it marked the punch block B. It was then indicated up 
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in the lathe and bored to suit the punch. This proved 
satisfactory and saved the cost of the punches. 
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A. Kauffmann, formerly Assistant to the President of the 
Link-Belt Company, has been made General Manager of the 
Philadelphia Works at Nicetown, Philadelphia, Penn. 

Herbert T. Sawtell, who has been the general New Eng- 
land representative, continues with headquarters in Worces- 
ter, handling the New England territory excepting Connecti- 
cut and Boston. 

Stanley B. Dowd, formerly manager of the machinery 
and supply department of the Fairbanks Co., Boston, is now 
the exclusive selling representative in the Boston section 
for W. H. Leland & Co., Worcester, Mass. 

H. J. Fly formerly Chief Inspector of the Victor Talk- 
ing Machine Co. and more recently of the Enterprise Manu- 
facturing Co. of Philadelphia, Penn., is now general su- 


perintendent of the Electric Service Co., of Philadelphia, 
Penn. 
Gustav Rasmus, 2 Rector St., New York City, has been 


made the representative for North America of Johann, Klein- 
ewefers & Sohn, Crefeld, Germany, builders of steam engines, 
rolling mills and all associated power equipment, coinagre 
presses, etc. 

Prof. Lewis E. Young, for the past six years Director 
of the Missouri School of Mines, will take up graduate work 
in the Department of Economics at the University of Ili- 
nois, where he will carry on advanced studies in the econo- 
mics of mining, taxation and political economy. 

Elmer A. Holbrook, formerly professor of mining engi- 
neering in the Nova Scotia Technical College, Halifax, Nova 
Scotia, has been appointed assistant professor of mining en- 
gineering at the University of Illinois. Mr. Holbrook has 
earried on extensive tests in the washing of Nova Scotia 
coals and has built a mining laboratory. 


% 


The Pennsylvania R.R. Co., in an attempt to prove its 
steel cars fireproof, placed in one of them 500 1b. of wood and 
shavings saturated with oil. The experiment was successful 
the car as a structural whole was undamaged, though the 
paint and upholstery were naturally destroyed. 

The Pennsylvania System has about 2872 steel passenger 
cars in service, which is one-half the total number of such 
cars in service in the United States. 
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Tests of Dividing Head Worms 


By WiLiLrAM O. Strrauss* 


SYNOPSIS—A series of tests are here recorded which 


were made to determine the best materials to use for 


dividing head worms. The test occupied a period of 52 
hours and the worms turned over 400,000 revolutions. 
Three grades of stecl were tested, the analysis of each is 
given, and the wear on each thread is noted after being 
given the strenuous test. These results are recorded in 
a convement table. 

33 

The purchase of raw material entering into the manu- 
facture of machine tools is being done on a more in- 
telligent basis than ever before. The successful purchas- 
ing agent must have a reasonable knowledge of the work- 
ing of raw material into the finished product. He has 
a knowledge of alloy steels, which are rapidly coming 
into more general use in machine-tool building; it is 
necessary that he know the proportion of the elemenis 
of successful case-hardening steels, as well as those offer- 
ing the greatest resistance to wear. 

These materials are not selected arbitrarily, but gen- 
erally after a careful consideration and analysis of the 
actual working conditions. The analytical chemist or 
metallurgist is playing a more prominent part in deter- 
mining these materials than ever before, probably due 
to the very effective part he played in raising the stand- 
ard of efficiency of the modern automobile. As evidence 
results are submitted of a series of tests made in the 
shops of the R. K. LeBlond Machine Tool Co., Cincin- 





*With the R. K. Le Blond Machine Tool Co., Cincinnati, 
Ohio. 


nati, Ohio, for determining the best wearing combina- 
tion of steel worm and bronze wheels for dividing heads. 

The tests were made on three stock 15-in. LeBlond 
dividing heads. 

The three dividing heads were mounted on a table, 
as in Fig. 1, and a pulley 6 in. in diameter was keyed to 
the worm shaft. A 114-in. belt lead from each to an over- 
head countershaft and a large stud inserted in the spin- 
dle. A brake block was then clamped on the stud, and 
the bolts in the blocks pulled up until the frictional 
contact between the block and the revolving stud, gave 
a resultant average scale pressure at the end of a 14-in. 
lever arm of 30 lb. The pulley on the worm shaft was 
belted up to run 140 r.p.m. or with a reduction of 40:1 
the spindle made 34% turns per minute. 


DuraATION oF TESTS 


The dividing heads were then started from the same 
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countershaft at the same time and run for a period of 
52 hours, distributed as follows: 


Hours Tension Hours Tension 

Monday 9} 15 Thursday......... 94 35 
Tuesday 94 30 eS 94 40 
Wednesday 9} 30 Saturday......... 5 30 

52 180 
180 ‘ 
= = 30-lbs. average tension 

) 


Total number revolutions of worm.......... VE Te eye 436,200 

Total number revolutions of wheel.................650000. 10,920 

This is probably more wear than will ever be put on 
any dividing head in the average life of the mechanism, 
for spiral cutting, and the test was not to determine the 
accuracy, but the wear of the mechanism with three 
different grades of steel for the worms. 

The heads were marked 1, 2 and 3 and the worms 
used in each marked the same for identification, as in 
Figs. 1 and 2. 

The wheels in each were of the same analysis bronze, 
as given in Table 1. 

The three grades of steel used in the worm were: 
No. 1, spindle steel; No. 2, vanadium-arbor stock ; No. 3, 
common or commercial-tool steel. The chemical analysis 
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TABLE 1, ANALYSIS OF THE WHEELS 


and sclerescope reading of the three specimens are given 
in Table 2. The physical properties are unimportant 
except as effecting the hardness, and this was determined 
by scleroscope readings. 

At this point it may be well to consider the worm-and- 
wheel data, Table 3 showing the efficient layout. 


Worm Wheel Worm 
No. of teet. 40 Threads per inch ; 2 
Circular pitch... . . fe eee ; Lit 
Whole depth tooth a .3048” Lead... ; ‘ .444 
Working depth tooth.. 283”  Style.... . Acme 29-deg 
Pitch diameter. . 5.6534” Outside diam.......... 1.776 
Dia. pitch..... 7.0756 
Outside diam... 5.9365” 
Tooth clearance... .022” 
Diam. of hob... 1.820” 
Width of face.. 1} 
Angle of tooth... 4—deg.30” 


TABLE 3. WoRM-AND-WHEEL DIMENSIONS 


From calculation the pressure on a full tooth of the 
worm was an average of 140 pounds at the pitch line. 

The worm wheels were made by the hobbing process 
on a machine especially developed for the purpose and 
used for no other. The gear that leads the mechanism 
is a bronze worm 25 in. in diameter, made by the Glea- 
son Gear Works on a contract for guaranteed accuracy, 
and developed under test an accumulative error of less 
than 0.001. This error is divided into four parts in 
hobbing the worm wheel, which is only one-fourth as 
large, producing a dividing wheel of the greatest obtain- 
able commercial precision. 

The worms were first roughed out and then allowed 
to cool, in order to equalize any internal stresses that 
may have existed. The worms were then mounted be- 
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tween centers in a LeBlond lathe with a precision master 
screw and finished to gage. 

The dividing heads were then assembled, and the worm 
and wheel adjusted for center distances and not re- 
adjusted during the test period. The worm chamber 
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TABLE 2. ANALYSIS OF THE WORMS 


holds about one-half pint of oil, affording a continual 
bath of lubricant for the revolving parts. The only 
attention given the heads was the refilling of the cham- 
ber once and the tightening of the brake blocks to keep 
the proper frictional contact to maintain a scale reading 
of 30-lb. at the end of the 14-in. lever arm. 

The heads were then run for the period of 52 hours. 
The brake blocks were tried for tensions every three 
hours by placing the scale alternately under each, and 
they showed a remarkably small frictional loss, the loss 
in pressure at the end of the 14-in. arm never exceeding 
2 lb. in six hours, which was promptly taken up, bring- 
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Fie. 3. Tue Worm Tureaps TEestep 


ing the scale reading back to its original figure at the 
time the test was started on that day. The blocks were 
made of hard maple and kept oiled throughout the test. 
At the end of the test, the three worms were removed 
from the dividing heads. 

Four lines were then drawn across the tops of the 
threads of each worm parallel to the axis and dividing 
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the circumference into exactly fpur divisions. The worms 
were then mounted between centers in the lathe with 
the master screw on which they were finished and the 
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Fie. 4. Grapuic ILLustTration TO SHow EFrrect or 


Test 
First Thread Second Thread 

Above pitch-line.......... 0 1 1 1} *t 1 1 t 1 1} 
Below pitch-iine. . . a Fe oe ; i i 
Above pitch-line... . 0 0 0 0 0 0 0 Oo j 

piteh-line... . . : 0 0 0 90 0 0 0 0 0 Oo 
Above pitch-line.... . 0 i { i { i bon: 2.8 

Below pitch-line. . 0 1 1 l 
Above pitch-tine. ... 0 2 i 14 0 
Below pitch-line... . 0 oO 0 Oo 
Above pitch-line.... 0 : 1 1 2 | 4 14 3 3} 
Below pitch-line. . 0 oO 4 1 i 1 it 
Above pitch-line. . .. 0 3 1 14 1 23 1? 23 
Below pitch-line........ a eS ee 0 0 0 0 Oo 

1 2 3 4 1 2 3 4 1 2 


Reading of indicator taken every quarter of each thread. 
TABLE 4. 


lead retracked. An indicator was mounted on the tool 
block and the lathe geared for the correct lead. The 
correct starting point was obtained by means of the chas- 
ing dial and indicator readings were taken at four points 
in the circumference opposite the lines drawn. The 
complete lead being 0.444, in one quadrant it should of 
course read 0.111, and any deviation from this reading 
would indicate wear in one-fourth of the thread, the 
indicator being returned to zero after each reading. 
These readings were taken above and below the pitch 
line and on the right and left-hand sides of the threads 
1, 2, 3, 4 and 5, Fig. 3, the arrow indicating the direc- 
tion of the thrust. 


RESULTS OF THE TESTS 


These results were tabulated in Table 4, and gave a 
tangible means of judging the wear in three grades of 
steel that the sclerescope or metallurgist could not de- 
velop. 

The resultant wear on each thread on the three grades 
of steel was then presented for a direct comparison. 

The spindle steel No. 1 showed a general even wear 
beginning at zero and running up to a maximum of 
0.002 on the right side of the third thread, the one on 
the center line of the wheel consequently receiving the 
greatest wear. The left side of the thread also showed 
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Third Thread 


yA 


; 


42: 


wear, but increasing in smaller increments as the third 
or middle thread was approached. This indicates good 
contact, proves out the lead of worm and wheel and for 
practical purposes serves to eliminate any backlash in the 
mechanism. 

The vanadium-arbor stock showed about the same in- 
crement in wear nearing the third thread, though the 
actual wear was greater than No. 1 and there was some 
tendency toward wavy wear, indicated by the zero value 
on the third thread, left side, above pitch line on the 
second and third quarters, 
of the common tool steel were absolutely 
as compared to the specimens Nos, 1 and 


The results 
unsatisfactory 
2. The wear was evident in a much greater degree and 
hard and soft spots developed over the entire thread. 

The spindle-steel specimen No. 1 was adopted, due to 
its very slight wear and even degree of hardness. 

The condition under which these dividing heads were 
run, of course, will never exist in practice, it being a 
very much exaggerated duty. It is doubtful if any divid- 
ing mechanism will ever be put through such a rigid 
workout. 


How tHe Test Was Mape 


Fig. 4 is a graphic illustration of what the effect of 
this test actually was, it being a 30-ib. prony brake with 
a 14-in. lever on it. The pressure exerted on the worm 


Fourth Thread Fifth Thread 


2 2 2 1} 1) 1 l l 0 Rignt side } 

4 ; ; ; , i ; ; t Right side { No. 1 

14 13 0 O 0O 0 O OO O Left side Spindle teel. 

0 0 0 0 0 0 0 0 O Left side J 

2 14 123 13 «(1 os l 0 Right side 

1 1 1 1 1 l l 1 1 Right side No. 2 

2 eS Ss 0 O O O Left side... Arbor stock. 
he > © 2 } 0 O O O Left side...... 

2 3 3 3 1} 2 2 2 14 Right side » « 

if 1} 2 3 1} 14 14 14 1) Right side Cc No. 3 

0 a = = 0 O O O Left side ommon tool 

0 0 0 0 0 © 0 0 O Leftade... steel 

4 1 2 3 4 1 2 3 4 


Wear indicated in thousandths of an irch. 
WEAR ON WORMS 



































METHOD OF MOUNTING THE Worm TO REDUCE 
CRAMPING AND HEATING 


Fia. 5. 


during the test is more clearly brought out by this i!!us- 
tration. 

This test was found not to have injured the accuracy 
of the dividing mechanism after the worm was adjusted 
to the wheel by means of the eccentric sleeve. in which 
it is carried and the worm shaft pulled up tight be- 
tween the hardened thrust bearings. 

The sectional drawing, Fig. 5, shows the method of 
mounting the worm in unusually long bearings and the 
large wearing surfaces on the spindle worm. Both of 
these features assist materially in maintaining accuracy 
over a long period and reduce to a minimum the possi- 
bility of cramping or heating. 
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The Parcel Post and Machinery 
By G. D. Crary, JR. 


It was not generally expected that the advent of the 
parcel post would result in anything of tangible value to 
the machinery business; yet, as a matter of fact, such has 
been the case. It is safe to say that the new service 
created by the United States Government is being more 
widely used at present than anyone could have foreseen. 
and with the changes that are in prospect its more gen- 
eral adoption may likewise be predicted. 

When the parcel post was first introduced, someone, 
as a joke, shipped a wagon load of brick to his friends 
in various parts of the country, each brick going as a 
separate shipment. While the wag who conceived the 
idea of making the postman shrivel under the unaccus- 
tomed load thought he had devised something unique, 
those in charge of a brick exposition in Chicago went him 
one better by having enough brick shipped in from all 
parts of the country by parcel post to enable an entire 


house to be constructed of them. So the transition to 


equally massive machinery parts was not a radical change. 

It is in this connection, the supplying of parts for ma- 
chinery, that the parcel post has made itself useful to 
members of the trade. So useful has the system become, 
in fact, that many machinery houses already regard it as 
weli-nigh indispensable. It is certain that it has unique 
advantages which could not be duplicated in any other 
way, and that those who are using it are inclined to in- 
crease rather than lessen their application of the idea. 

The use of the postoffice service for shipping parts 
is declared to result both in economy and expedition. 
When express service is used, as it was exclusively until 
the arrival of the new service this year, there is a certain 
amount of delay in draying the goods from the fac- 
tory to the express office and then in getting them from 
the station to the user. This was particularly true of 
small towns, where the express companies made little or 
no provisien for deliveries. ; 

And it must be noted also that until competition with 
the parcel post set in, the express companies even refused 
to deliver packages outside of a certain restricted zone, 
so as to insure short hauls for their wagons. As most 
manufacturing plants are located in the outskirts of the 
community, this usually meant that the consignee of an 
express shipment containing machinery parts was delayed 
through waiting for delivery, by post, of a notice that a 
package was waiting for him at the office, and then ar- 
ranging to have his own wagon call at the office and claim 
it. Sometimes the delay in this case amounted to twenty- 
four to thirty-six hours, and not infrequently caused 
heavy loss, and at. least considerable inconvenience 
through the tie-up of important pieces of equipment. 

Now the user of machinery gets the part, for which 
he has probably telegraphed, by the same post which for- 
merly delivered him merely the notice of arrival of his 
package; and consequently, when machinery manufac- 
turer and user are within a night’s ride of each other, a 
wire to the factory in the afternoon is followed by the 
posting of the necessary part in time te catch the night 
train, resulting in the delivery by the first mail of the 
important item. 

This is the sort of service that counts, and it has made 
itself felt in a number of ways. For one thing, it has 
stirred up manufacturers and resulted in the production 
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of parts being given more attention so as to have a suffi- 
cient stock on hand to enable shipments of the kind noted 
to be made without delay. Formerly the express com- 
panies and various other well known factors could be used 
for “alibi” purposes, but the consumer knows now that 
the goods will reach him promptly, when they are once 
put in the mail; and no excuses about delays in trans- 
portation are considered valid. 

An instance of this was furnished not long ago when 
a large machinery concern received a long-distance tele- 
phone call from one of its customers 150 miles away, ask- 
ing for a hurry-up shipment of important parts. The 
head of the department affected put in a requisition im- 
mediately on the stock department, only to be met with 
the statement that the supply of the parts noted had 
been exhausted and that it would take at least 24 hours 
to supply the items needed. 

Inasmuch as delivery the next day had been promised, 
however, the department head presented his grievance to 
the president of the concern, who realized the importance 
of getting the goods out at the time promised. At his 
specific instruction, routine work was laid aside to permit 
the manufacture of the parts needed, and the goods went 
into the mail in time to be delivered the following day. 

This is just one instance of the speeding up of the ser- 
vice of machinery concerns made necessary and possible 
through the introduction of the new service. 

In the case of the concern located in a small town or 
at some point a considerable distance from the railway 
station, as frequently is true of machine shops, express 
service was almost intolerably slow. Sometimes the small 
machinery owner had no facilities of his own for draying 
the necessary parts, and lost time in getting them for this 
reason. With rural free delivery in effect, however, par- 
cel post deliveries are made to the country shop as 
promptly as to the big factory in the large city, another 
strong argument in favor of use of that system. 

In many large cities, wagons and automobiles especially 
designed for handling parcels are being put into service, 
a fact which is significant of the growth of the use of 
parcel post and also of the improvement in the service 
which may be expected. 

“We have found the parcel post advantageous in num- 
erous ways,” said the sales manager of a large machin- 
ery house in the Ohio Valley. “It is certainly cheaper, 
as study of the rates will convince anyone who has had 
dealings with the express companies. It is undeniably 
quicker to ship by post than express, as the improved 
character of the service to our customers has already 
demonstrated ; and it is also more convenient. We have 
been using the service almost continuously since it was 
put into effect, and with its expansion, we expect to make 
even greater use of it.” 


[AJ 
ve 


The production of iron ore in crude form in the United 
States during 1909, according to statistics compiled by the 
Bureau of Census, was 51,947,129 tons. The quantity used by 
blast furnaces at the mines or shipped from the mines for 
use in affiliated blast furnaces at a distance or for sale was 
50,521,208 tons, and its value at the mine was $106,539,574, 
besides which manganiferous ore and other byproducts, to the 
value of $407,508 were produced, making the total value of 
products $106,947,082. The value of iron ore produced in 
other industries (gold and silver mining, limestone quarrying, 
and brick and tile manufacturing) in 1909 was reported as 
$175,965, which, added to the net value of ore at the iron 
mines ($106,539,574), gives a total value of iron ore for 1909 
amounting to $106,715,539. 
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Some Drilling Operations on Gasoline Engines 


SPECIAL CORRESPONDENCE* 


SYNOPSIS—The method used for drilling the small 
holes in gasoline-engine beds; this comprises a radial and 
multiple-spindle drill. The jig used operates on a track 
and can be carried quickly to the two machines, A drill 
jig for the flywheel which accurately locates the casting 
by means of depth and position stops. Drilling the con- 
necting rods, using three jigs in which two rods are 
machined while another forging may be located for drill- 
ing in the third. 
4 

The first operations of.tapping and milling the 4- and 
6-hp. engine beds were described in the previous article, 
and it must be remembered that the bottom of the bed 
and the face and bore where the cylinder fits, have been 
machined. The next operation is to drill and tap all holes 
except those on the side of the beds. For this operation 
two exactly similar jigs are used ; these are shown in Figs. 
land 2. The jigs are used on a large Fox multiple-spin- 


bottom carriage is provided with two wheels and the 
inside of one of the wheels is about 1 in. smaller in diam- 
eter and runs on a section of track radially 1-in. closer 
than the main track, as shown in Fig. 2- This track has 
notches in it, and the smaller inside wheel drops into a 
notch at the third station under the multiple-spindle 
drill. The jig then stops automatically under the cluster 
of drills and the four holes in the cylinder end of the 
hed are drilled. The head of the multiple is raised and 
the jig is indexed around 60 deg. clockwise and the main- 
bearing stud holes are drilled. The jig is run to the next 
station and indexed with the bottom up and the bottom 
holes in the bed are drilled. 

The bed is now ready for the radial drilling machine 
and is run over it, and the balance of the holes drilled and 
tapped. After this is done the bed is unloaded and placed 
on the right-hand side of the combination. Two men 
are required to run this combination, and as the man 











Fig. 1. THe J1e In Use 


dle machine placed on the edge of a circular track 8 ft. 
in diameter, made of 1x4-in. flat iron, bedded in con- 
crete. In the center of this track a light crane is placed 
to handle the engine beds.. Right behind the crane, also 
located along the edge of the track is a 214-ft. Bickford 
radial drill. The bottom of the jib crane is located on 
a pivot which acts as a center bearing for the two trun- 
nion jigs. The object in the two jigs is to have the multi- 
ple-spindle machine drill three groups of holes consecu- 
tive, while the balance of the holes are drilled and tapped 
in the other jig in the radial machine. The operation is 
performed as follows: 

A pile of beds ready to be machined is placed on the 
floor. The jig is indexed so that the bed will slide in 
with the bottom down. The bed is placed in the jig, Fig. 
1, and clamped against a locating pad at the head end. 
This clamping device is integral with the jig and has no 
loose parts.. The final clamping is done by two screws on 
the top of the jig which tighten the bed firmly against 
the bottom. 

In order to make the jig stop at the desired place, the 

*This article is the ninth of a series covering the methods 


of the Root & Van Dervoot Engineering Co., Moline, IIL, and 
prepared by Messrs. Houston, Strombeck, Miller and Steen, 


of that 


organization. 


Fig. 2. Dritt Jies anp CrrcuLtar TRACK 


running the multiple-spindle drill has not quite as much 
work to do as the man at the radial machine, he places 
the main-bearing caps on the main bearings and screws 
the nuts on the studs. 

The next operation is performed on a radial placed 
next to this drill combination and the main bearings 
are rough and finished bored and all the side holes 
faced, tapped and drilled. Fig. 3 gives an idea of the jig 
and the tools for this operation. The jig is bolted rigidly 
to the drilling-machine platen and is provided with a 
hinged lid on top that swings up to allow the bed to be 
placed in the jig. The bed is located in the jig by the 
cylinder end, the same as in the previous operation, and 
is held down at the bottom by two swinging clamps. The 
provided with spring plungers to enable the bed 


lig is 
A support screw is located 


to be placed without trouble. 
under the lower main bearing and another in the lid over 
the top main bearing. These screws take care of the 
facing strains. 

The boring bar seen in front is used for roughing and 
finishing ; both bearings are bored at the same time. In 
order to prevent the operator from getting the bottom 
cutter in the top hole and vice versa, the top slot is made 


narrower and longer than the bottom one: thus, the top 
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cutter will not enter the bottom slot as it is too long, and 
the bottom cutter will not enter the top slot as it is too 
wide’ The cutter is located in the bar on a round hardened 
pin placed 1% in. off center. This prevents the cutter from 


being placed in the wrong way. The bar seen in position 
in the jig is the facing bar for the main bearings. This 
has cutters both on top and bottom and is adjusted with 
a setscrew. 

In front of the jig is a swinging gate which carries two 
other smaller swinging gates with hardened-steel buttons, 
which the cutter strikes and knocks aside when the bear- 
ing has been faced to the proper depth. The balance of 
the holes are drilled and tapped in the usual manner, 
and the holes to be faced are faced with facing cutters 
provided with stop collars. 

at 


DRILLING FLYWHEELS 


On one flywheel of each engine up to a certain size 
there is a starting handle. This handle when the engine 
is running remains in a recess cored in the side of the rim 
of the wheel. It is so pivoted in place that it can be 
swung out and used for starting the engine, and swings 
back into place automatically when the engine is once 
in motion. Fig. 4 shows the jig for drilling the pivot 
pin hole for the handle in the wheel. In use the wheel 
is placed on the stud in the center of the jig, and is 
automatically located by the end and depth stops as 
shown in Fig. 5, over which the handle recess goes. A 
clearance hole for the pivot pin is drilled from outside of 
the rim into the recess. In the bottom of the recess the 
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cally and are disengaged by the handle and shaft imme- 
diately under the wheels. The wheels are placed on studs 
and the jig is placed in position. 

The jig is self-centering upon the pulley shoulders 
and is also self-centering in the direction of the arms by 
the two pins and the spring device A. It is clamped in 
place by a swinging notched washer plate pivoted to the 
jig, and is clamped by a nut on the end of the centering 
stud. This fixture is arranged to take wheels up to 40 in. 
in diameter with centering bushes provided for the dif- 
ferent sizes. 


BortnG CONNECTING Rops 


Both ends of the connecting rod are bored at once, 
The holes must be true in diameter, parallel, and of 
uniform distance between centers. The machine used 


is a four-spindle, adjustable-head drilling machine, in 

















Fic, 3, Jig ror DRILLING 
THE BeEps 


Fic. 4. DRILLING THE 
WueeEL Pivot HoLe 


hole is reduced in size and tapped for the pivot pin. A 
swinging bushing holder serves to locate the drilling and 
is swung out after drilling to allow for tapping. The 
drill and tap are both fitted with collets for a magic 
chuck so that the change of tools is quickly made. 

For drilling the bolt holes in the wheels a combined 
jig and fixture is used, the object being to set a second 
wheel while the first is being drilled, and to remove the 
first one and set a third while the second is being drilled. 
The device was originally designed for use in connection 
with a multiple-spindle drilling machine, but is also used 
upon a radial machine. Fig. 6 shows the fixture at- 
tached to the base of a radial. The wheels are carried 


upon studs at opposite ends of the pivoted arm, which is 
arranged to swing a half turn and back, with stops pro- 
The stops catch automati- 


vided for its proper location. 








Fic. 5. THe FLYwHeet Driti Jie anp How Ir Is 
AUTOMATICALLY LocATED 


which the spindles are adjusted and set to suit the work, 
the feed being obtained by moving the table. 

The jigs shown in Fig. 7 and used for this work are 
composed of a base piece with a hinged leaf, which car- 
ries the bushings. The base of the jig is fitted with 
hardened recessed bearing plates in which the ends of the 
rods rest. After the rod is placed in the jig the bushing 
plate is swung over and clamped in place and two bind- 
ing screws are set down against the rod, holding it in 
position. To keep things moving three jigs are used, 
two being worked upon while the third is being emptied 
and filled. The roughing tools are carried in the two 
right-hand spindles, and the finishing tools in the left- 
hand ones. Extensions to the regular table of the drill- 
ing machine are added to accommodate the extra jig 
while being emptied and filled. 
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After a connecting-rod has been bored it is faced by 
either disk grinding or milling After facing, the bolts 
are drilled. For doing this work quickly and uniformly 
a special jig was designed to be used in connection with 
an eight-spindle, adjustable drilling machine. This jig 
is arranged to take eight connecting rods at once. Since 
there are two bolt holes in each rod, four rods are drilled 
at once. Fig. 8 shows the jig with four pieces being 
drilled and four sets of studs in the back upon which 
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four other rods are placed in readiness when the first set 
is finished. 

That part of the jig which carries the rod pivots about 
a center piece bolted to the drilling-machine table. A 
stop pin in one piece, with holes in the other, serves to 
index the jig in the correct position. To hold the rods 
in place swinging clamp plates or washers are used, 
these being cut out so that it is not necessary to remove 
the binding nuts from the studs which carry the work. 
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Fig. 11. Tappine Jia ror CyYLinperR Heaps 





Fie. 10. ConnectinG-Rop Driti Jie 





Fie. 12. DrILLInec THE CYLINDER HeEaps 
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The top plate of the jig contains the drill bushings for 
locating the holes correctly. In each jig there is an ar- 
rangement whereby a plentiful supply of lubricant is car- 
ried to each drill actually in use, and which is automati- 
cally shut off from each section of the jig as it leaves the 
drilling position. 

In each rod and cap there is a shallow dowel hole 
drilled to receive a projection on the bushing or lining. 
These holes are drilled on the multiple-spindle drilling 
machine, using the jig shown in Fig. 9. ‘The top plate 
of this jig is hinged and carries the bushings that serve 
to locate the holes. To load the jig, the top plate is 
raised and four rods are placed in position and located 
by short pins which fit into the bolt holes. The four caps 
are located in like manner immediately back of the rods. 
The top plate is then closed and the holes drilled simul- 
taneously in the eight pieces. 

For those rods which have two holes in the piston end, 
the jig shown in Fig. One hole is drilled 
under the left-hand spindle in the horizontal position 
shown; the jig is then turned to a vertical position and 
the other hole drilled under the right-hand spindle. 


10 is used. 


TAPPING AND DRILLING CYLINDER HEADS 


For heads that have a large pipe-tapped hole in the 
side, the jig shown in Fig. 11 is wsed in connection with 
The jig consists of an angle 
The face of the angle 
In use the tool is bolted 


a reversible spindle tapper. 
plate with a top and side leaf. 
plate is recessed to fit the head. 
to the table of the tapper, the head put in place, the front 
leaf swung up and held in place by the top leaf. In the 
front leaf there is a binding screw which is set up against 
the work to hold it in place. 

A jig used for drilling the cylinder heads is shown in 
Fig. 12. The head fits into a recess in the bottom of the 
jig and is located by means of a plug screwed into the 
hole which has been finished under the tapping operation. 
The top of the jig is swung into place and secured, and 
binding screws are set down on the work to hold it. 
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Drawing Room of the Taft-Peirce 
Mfg. Co. 


After being accustomed to the usual methods of ar- 
ranging drawing rooms in a long, narrow space, the lay- 
out of the new drawing room of the Taft-Peirce Manu- 
facturing Co., Woonsocket, R. I., is interesting in several 
ways. 

A general view of this is shown in Fig. 1, while Fig. 2 
gives the layout of the room, its main dimensions, and 
also the location of each of the Cooper-Hewitt mercury- 
vapor lamps. There are 19 of these, each of 1200 ep., 
and it is the intention to install 12 more of the same kind 
in the near future. In addition to the main drawing 
room, there are the private drafting offices, shown on the 
right, each of these having its individual lamp. 

As will be seen from Fig. 1, the natural lighting is par- 
ticularly well distributed. It will also be noted that 
white coats are worn in the drawing room. In connection 
with the illumination, it has been suggested that the 
artificial lights should be so placed as to have the direc- 
tion of the light the same as during the day. 





Fic. 2. PLAN View oF THE ENGINEERING DEPARTMENT 





Fic. 1. Genrerat View or 


Tart-Perrcre Drawine Room 
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Making Twisted Steel Bits for Wood Work 


By ErHan VIALL 


. 
SYNOPSIS—There are many processes in the manufac- 
ture of twisted-steel bits for wood work, with which the 
average mechanic is unfamiliar, and all are described 
in this article, from the first forging and twisting to the 
final testing. The use of friction disks for the removal 
of superfluous metal and for forming the threads on 
leader screws, is especially interesting, and the tools are 
described in detail. 


* 
+? 


One of the numerous things for which Rockford, Lil., 
is noted, is its woodworking plants, which turn out desks, 
furniture, vehicles and various other things. With this 
in mind, one is not at-all surprised to find, not far from 
the business center, one of the oldest factories west of 
the Alleghenies, for the production of wood bits, augers 
and mortising tools. 

Established nearly a quarter of a century ago, and 
turning out a product that satisfied the exacting demands 
of its customers, the output of the Forest City Bit & 
Tool Co. is well known in car shops, wagon shops, ship- 
building yards, pattern shops, furniture factories, and 
many others, throughout the world. 

While the concern makes large numbers of bits for use 
in the ordinary carpenter’s brace, naturally the bulk of 
its output is for machine use. The processes through 
which the hand and machine bits go are practically iden- 
tical except in minor operations, and while the follow- 
ing article describes only machine bits, the reader can 
parallel them in his own mind with those for the carpen- 
ter’s brace, or other purpose where a squared-end shank 
is needed. 


In some of the smaller sizes, the “blade” is forged 
out directly from the stock, as shown at A, B, C and D, 
Fig. 3, but for the general run of bits, the shank is 
forged first. The partly twisted blank at FZ is for a coun- 
tersinking bit, the shank being at the left. The right 
end of this bit is to be twisted in a subsequent opera- 
tion, making two sizes of bit in one solid piece. 

The first few steps in the evolution of a machine bit 
are shown in Fig. 4. A is the piece cut from the bar; B 
shows the shank forged; C, the blank completely forged ; 
D, the twisted form; #, the punched or sheared end, and 
F’, the upset end, which is done in a forging machine. 
There are really two operations represented by D, but 











Fic. 2. Forcine Out toe BLANK 





2 


Am.Machinisr 














wore OE eo. 
TUVERYYVENNNY 


. 
_ 


Jue 











Fie. 1. A Few SAMPLES OF THE Bits AND MorvIstInc Toots MADE 


Every conceivable size, style or pattern of wood bit in 
use is made, and a few samples, giving an idea of the 
factory product, are shown in Fig. 1. The majority of 
these are. machine bits, but several mortising tools and 
countersinking bits are also shown. 

ForGinG THE Bits 

The bit blanks are forged out from short pieces of 
round stock, cut from bars of special steel, the work being 
done between dies in a Bradley hammer, as shown in Fig. 
2. A number of these hammers are in use, and the 
speed at which the blanks are forged is surprising. 


these will be fully shown later. Reference to the blank 
C will show that it is forged to a convex cross-section, and 
is reinforced near the shank. This, when twisted, gives 
a very stiff, strong center, not liable to break or follow 
the grain when used for fast or heavy boring. 


FORMING THE TWIsT 


Following the drawing out of the blank under the ham- 
mer, it is again heated and given an approximate twist, 
in the machine shown in Fig. 5. This machine is made 
something in the form of a lathe, but the head has no 
direct drive, being back geared in order to give a slow, 
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powerful movement to the spindle. The carriage slides 
on the ways of the bed, a weight fastened to the end of 
chain A, pulling it back, but the forward movement 
is controlled by a foot lever attached io the chain B. 
The blank to be twisted is placed in the machine with the 
flat end in the split driver C, on the spindle nose. The 
shank is held in the jaws of the carriage vise D. The 
jaws of the vise are closed by means of the eccentric lever 
E, and when released, are opened by a spring F. False 
jaws are used in the vise for various-sized shanks. With 
the blank in place, the spindle is started and twisting 
begins. As the hot steel is twisted, the operator watches 
it, and if part of it has a tendency to twist more rapidly 
than the rest, he pours a little cold water on it from the 
pot G. This sets the part chilled enough te stiffen it a lit- 
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tle and evens up the resistance of the metal. The twist 
given to the blank in this machine is principally judged 
by the eye, and is only approximately true. 


RECTIFYING THE TWIST 


The next operation is to heat the piece again, and run 
it between formers, in the machine shown in Fig. 6. The 
formers are used in pairs, and have “teeth” set in them 
the correct distance apart, and at the right angle to give 
the desired lead to the twist of the bit. Six sets of these 
forming dies are shown in Fig. 7, and will give a clear 
idea of how they are made. The largest ones shown 
weigh several pounds and are used in a hand machine, but 
the others, used for the common sizes of bits, are used 
in the machine. 
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Fie. 3. SAMPLES IN VARIOUS STAGES 
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In this truing-up machine, the die at the left, as shown 
on the engraving, is carried in the adjustable jaw A, 
which may be set up or withdrawn from working position, 
by the eccentric lever B. This lever, and consequently 
the jaw, may be adjusted in or out to a certain extent, 
in order to accommiodate different-sized dies or work, 
by means of the adjusting screws C. 
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of the bit is quickly deprived of any inaccuracies in the 
twist. The method of using the machine, after it has 
been set correctly, is to grasp the hot bit by the shank 
with a pair of tongs, and, starting at one end of the 
twist, gradually feed it in spirally as the metal is ham- 
mered and stretched into an twist. The work is 
removed by throwing up the eccentric lever, which with- 


even 





Fie. 10. 


Sizing SHANK AND LEVELING END 
The die at the right is carried in a ram or slide D, 
which is operated by a toggle and crank. The connecting 
rod and crank are so set that the middle joint of the 
toggle is carried past the center line at each half revolu- 
tion of the crank, giving the slide and die two strokes to 


each revolution of the crank. The effect on the work is 


that of a series of rapid, hammerlike blows, and the lead 
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Fie. 12. Rottrysae Macurne Fic. 13. Grrnptne to Rient DIAMETER 
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Fie. 11. Stzinc Enp AND ForminGa LeapeR BLANK 


draws the jaw and left-hand die, and allows the piece to 
be lifted out. 

The flat end of the bit is now inserted in a die in an or- 
dinary punch press, and the metal is removed so as to 
roughly form a “tit” on the end for the leader screw. 
The end is then heated and upset for the cutting lips 
in the dies of a forging machine, as previously intimated. 

Usine A Friction Disk 

The upsetting process leaves considerable metal back of 
the cutting lips and edges, which is removed with a fric- 
tion-disk wheel, as shown in Fig. 8. The metal 


revolves at a high peripheral speed, and the heat and 
] 


wheel 
friction developed remove the metal rapidly. The whee 
revolves in the direction indicated by the arrow, and the 
operator holds the lever A with his left hand and manipu- 
lates the bit B with the right, in such a way as to cut 
away the metal back of the lips and cutting edges, and 


still preserve the spiral groove. As shown, the tit on the 


bit fits into a hole in the end of the pin C, and the lever 


= 
_ te 





oe 








Fic. 14. Mruurne Tur Curtine Enp 














432 AMERICAN 


MACHINIST 








Fie, 15. MACHINE FoR FORMING 


A is swiveled and hinged at the inner end, making it 
easy to turn or move the bit as desired. 

An upset bit end, just as it comes from the forging 
machine, is shown at A, Fig. 9, and one in which the 


metal has been cut away with the friction disk at B. 
MACHINING THE Bits 


The first machining operation on a bit is done in a tur- 
ret lathe. The bit is held in a universal two-jawed 
chuck, fitted with false jaws, as shown at A, Fig. 10. 
The end is beveled with the tool B, and the chuck is 
turned with the box tool C. 

The bit then goes to a similar machine, shown in Fig. 


11. The tit A, for the leader screw, is turned, and the 
end of the bit is sized. The tit is formed by the box 
tool B, and the end sized with the tool C. To steady 


the bit while sizing the end, a spring-backed plunger, or 


guide pin D, is used. The tit fits into a hole in the end 
of the pin, and as the tool feeds forward onto the cut, 


the spring back of the guide allows it to recede, at fhe 
same time keeping the bit end steady. 

After the serew-machine work is completed, the name 
and the bit rolled into the shank, in the 
bench machine shown in Fig. 12. The shank rests on the 
anvil A, and the stamping die is carried in the slide B. 
This has a rack on the back, into which meshes a pinion 
the handle C. The movement of the handle 
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THE LEADER SCREW 





Fie. 16. HoLtpiIne THE Brit 


runs the slide out or in, and the characters are pressed 
into the metal of the shank. 

Straightening is the next process, and this is done by 
hand with a hammer, or with the aid of a bench press. 
The bit is then ready to be ground. This is done in a 
Diamond grinder, as shown in Fig. 13. For this purpose 
the bit is held by the shank in the small chuck A, and 
the leader blank is held in the hollow center B. In this 
way, using a broad, free-cutting wheel, the bit is quickly 
brought to the proper diameter, the size being gaged to 
close limits with a micrometer. 

Five operations now follow, using machines and appar- 
atus very similar to the friction disk, except that milling 
cutters of differing width and form are used in place 
of the metal disk. By these five operations, one of 
which is shown in Fig. 14, the lips and cutting edges 
are cut out and formed. After being milled to shape, the 
ends are carefully filed by expert workmen, who give 
just the right curve, turn and edge to the parts. 


THREADING THE LEADER 


The surprising part, to the ordinary mechanic, about 
the forming of the leader screws on the tit of the bit, 
is that they are neither milled, turned, cut with die nor 
filed, but are formed by friction, in the machine shown in 
Fig. 15. In this machine the threads of the screw are 
formed by the tool A, held on the end of the spindle B. 
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Fie. 17. Exampies or Tureap-Formixna Toots 


Fie. 18. Tyrer or GrinDING AND PoLIsHING WHEELS 
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This tool is simply a disk with concentric grooves cut 
in its face, so as to form ridges or rings. Four radial 
grooves are filed in it in order to increase the friction, 
but are not used for real cutting purposes. The bit to 
be threaded, which in this case is a counterboring bit, 
is held as shown at C, the shank being in the chuck D, 
and the leader lying on top of the rest FE. The grooves 
in the friction disk being concentric, the lead of the screw 
is obtained from the lead screw F. 

It will be observed that in this machine, the lead-screw 
brackets are carried on a bed, which may be adjusted 
with relation to the tool spindle, so as to give the desired 
angle, or pointedness, to the leader screw on the bit. 

As the operator, standing back of the bit as viewed, 
pulls the point of the bit toward the friction disk with his 
left hand, he rolls his right forearm forward over the 
large wooden roll G, on the end of the lead screw. Push- 
ing the end slightly away from the friction disk, he rolls 
his forearm and hand back over the wooden roll, drawing 
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Fia. 


“BITE” 


19. TESTING THE AND CUTTING QUALITIES 
the end of the bit back. 
disk, he repeats the process, the tit or leader becoming 
red hot and quickly taking the form of the screw desired. 

This method of producing the leader screw makes it 
very tough and strong, and the threads are sharp and 
thin, with plenty of clearance between them, making an 
ideal screw for its purpose. In this engraving a number 
of chucks for different sizes of bit shanks are shown at J/ 
and J. At J are some of the point rests, and the pieces 
K and Z are used by the operator to protect his hand 
while holding the bit against the friction disk. 

The method of holding the point against the friction 
tool, while forming the thread, is more plainly illustrated 
in Fig. 16. This shows plainly how the point rides on 
top of the rest, so that it can be freely pressed against 
the face of the tool by the operator. 

A number of tools used for forming by friction various 
sizes of leader screws, are shown Fig. 17. The two at 
A and B are turned over so as to show the. backs. 

The bits are now ready to be hardened and tempered, 
the process and degree of temper being, of course, as in 
most cases of this kind, the result of long experience, 
and a description of this would be of little practical use 


Again pressing the end to the 


to anyone. 


GRINDING, POLISHING AND TESTING 


From the tempering room the bits go to the grinding 
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and polishing department, where the inside of the flutes 
is ground out with wheels similar to those shown in 
Fig. 18. These consist of strong iron washers or disks, 
between which abrasive wheels of the proper thickness 
and shape are clamped. The polishing is done with 
wheels of the same type. 

Before being passed to the shipping department, each 
individual bit is carefully inspected for flaws or inac- 
curacies, and is tested by means of a carpenter’s brace and 
a hard-maple plank, as shown in Fig. 19, to see whether 
it has the correct “bite” and feeds in easily. 
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Multiple Valve for Molding Machine 


By J. J. Morris* 


The halftone, Fig. 1, is a well known molding machine 
recently installed in the mechanical and electrical engi- 
neering shops at the University of Pennsylvania. The 
machine is of the jarring, roll-over, vibrating and pat- 
tern-draw type, and had, originally, all the usual num- 
ber of valves and other cumbersome features that requir 
more skill to manipulate than should be applied to this 
class of work. 

Before operating the machine for jarring and after 
jarring or ramming the mold, it was necessary to reach 
over the machine when opening and the jar 
locking gates, or to walk around the machine if they 


closing 
































Fic. 1. THe VALVE In Postrion 
| 
ol eB 
= =a Seen| aS 
ft al 














= Air ose 
Tag 


5] Jy Air inlet 
‘ 


ee 


Fie. 3. Tue Moipinc-MACHINE Aik CYLINDER 
happened to stick. The valve handles and hose con- 
nections were also so close together as to interfere with 


requiring the hose to be pulled aside to 
covered by the shifting of 


their operation, 
uncover the handles which are 





*Professor Machine Construction Practice, University of 
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the hose in accommodating itself to the various positions 
of the roll-over table. 

All of the objectionable features were removed by at- 
taching a multiple valve having one operating lever, 
shown in Fig. 2, and an air cylinder for operating the 
locking gates, shown in Fig. 3. By the addition of an- 
other outlet air for cleaning the patterns and machine 
parts when necessary can also be used. The valve plug 
is revolved successively for each movement of the ma- 
chine by means of the ratchet lever A, Fig. 2, and any 
operation may be repeated at will by means of the re- 
versing pawl B, which is included in the lever. 

The stuffing-box gland C is supported by the gland 
spring D, but the pressure in the chamber compresses 
the packing when the machine is in use and also serves 
to balance the valve by admitting air to this end of the 
plug at 2. The spring F supports the plug firmly on its 
seat and at the same time compensates for any wear that 
may take place. The lever return spring @ returns the 
operating lever to the stop after each operation or move- 
ment of the lever, without any assistance on the part of 
the operator. 

There are 12 holes in the ratchet which must be en- 
gaged by the pawl to complete the cycle of operations. 
The outlet connections are shown. The cycle of oper- 
ations follows: Open the gates, jar or ram the mold and 
hold open the gates, stop the jarring and close the gates, 
roll up the mold, roll down the mold to the receiving 
bed, open to vibrator, draw the patterns and hold open 
the vibrator, close the vibrator, roll down the pattern 
plate onto the jarring bed, open to clean the pattern, 
close to clean pattern. 

Geo. W. Fawkes, instructor in pattern making, is 
responsible for the drawing and pattern work, also all 
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of the work involved in determining the exact position 
of the various sections. Any designer having ex- 
perience in trying to keep run of several parts located 
in different planes, both horizontally and vertically, will 
appreciate the difficulties to be contended with. Samuel 
Applin, instructor in machine practice, is responsible for 
the excellence of the machine work, including the suc- 
cessful operation of the machine. 


4, 
3 

A recent shipment by the Mesta Machine Co., Pittsburgh, 
Penn., of three large blast-furnace blowing engines, built for 
the Broken Hill Proprietary Co., Ltd., Melbourne, Australia, 
required 23 cars, the total weight being about 1,300,000 Ib. 
The engines are of the vertical high-speed type and are for 
a new plant which will be the first to make pig iron in 
Australia. Two of the engines are for high-pressure steam 
with 44-in. steam cylinders and 84-in. air cylinders, the 
stroke being 60 in. The other engine is for low pressure, 
both steam and air cylinders being 84 in. and the stroke 60 
in. Shipment was made over the Pennsylvania Road as a 
solid train which traveled from Pittsburgh to New York in 
24 hours. From New York, the American-Australian Line 
around the Horn will carry it a distance of 8000 miles in 
about 70 days. . 

% 

In the hope of developing means for reducing the losses 
resulting from the corrosion of iron and steel used in mine 
equipment, the Bureau of Mines has undertaken a thorouga 
investigation of the problem. A preliminary report recently 
issued gives an account of experiments made to develop an 
electrolytic method for preventing this corrosion, which is 
due to the action of underground acid waters as well as to. 
the acid waters which occur in streams around mines. 

It has been shown that the corrosion of iron submerged 
in sulphuric acid solution may be prevented by imposing 
a counter-electromotive force. The density of the current 
required to prevent corrosion depends on various factors, the 
more important being: Acid concentration, the amount of 
dissolved oxygen, and the rate of circulation of the electro- 
lyte. The influence of these factors have been studied and 
curves have been made to show the current density neces- 
sary under various conditions, to prevent the loss of weight. 
of unprotected metal under these conditions. 
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Yard Forge Shops 


By F. G. Copurn* 


SYNOPSIS—In the past ten years fuel oil has had a 
wide field opened to it in numerous industries. The navy 
yards have done much toward developing otl burning and 
all of them now use fuel oil in their forge shops, though 
the installations are not identical in any two cases. Three 
well recognized methods of burning otl, using air, are as 
follows: A combination of an atomizing air jet of about 
20 lb. pressure and a supply of air for combustion under 
low pressure. A medium air pressure, say 4 lb. for both 
atomizing and combustion. A fan blast only. This arti- 
cle discusses these methods, takes up details of burners 
of both open and closed types and describes different sys- 
tems of storing the oil and settling, heating and circulat- 
ing it. 
3 

Those who have had experience with both coal and 
fuel oil as forge-shop fuels are agreed, practically with- 
out exception, that oil is far superior to coal. Water gas 
and producer gas are being thought of for this purpose, 
also pulverized coal, but the cost of any one of these is 
still prohibitive as compared with oil, and the cost of 
oil is still low enough to be attractive. So that for the 
present, and probably for some time to come, fuel oil 
must really be considered the ideal forge-shop fuel. 

Fuel oil has had a broad field opened to it in the past 
ten years, and interest in the development of its use has 
been very general. This interest has been chiefly shown 
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Or BURNERS 


in the development of the oil furnace, not only for forg- 
ing, but for a great many other purposes; so that a great 
many industries have been instrumental in working it 
out. 

The United States navy yards have been closely con- 
nected with the development of oil burning, and have 
been very consistent in their adoption of it. All the navy 
yards now use fuel oil in their forge shops; in many of 
them to the complete exclusion of coal. The adaptation 


United States 





Navy Yard, 


*Assistant naval constructor, 
Philadelphia, Penn. 





of fuel oil to the blacksmith’s open forge is particularly 
a navy-yard development whose importance and value 
have not yet been thoroughly recognized by the com- 
mercial world. 
DIFFERENT INSTALLATIONS 
No two of the navy-yard installations are identical, 


and some of them differ widely from others. The differ- 
ences between these installations show in a very plain way 
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the different ideas as to how oil should be burned in the 
forge shop, and seem to point out to an investigator the 
ideal method. 

In a general way, it may be stated that the differences 
in methods hinge on the method of breaking up the oil 
and mixing it with air preparatory to burning it. This, 
of course, has to be done mechanically, either by the im- 
pact of air or steam jets, or by a spraying nozzle, relying 
on the pressure under which the oil is supplied, or by a 
combination of these methods. 

If a spraying nozzle can be used, together with an air 
supply under fan pressure (6 to 8 oz.), the cheapest 
method results. This can be done readily in furnace in- 
stallations, as is amply proved by experience; and where 
furnace installations only are required, no other method 
should be considered. 

Where open forges, flanging forges, etc., are required, 
it has been found that this method is not satisfactory, 
because it is impracticable to break up the oil and burn 
it fast enough to heat with sufficient rapidity. One year 
ago this statement would have withstood any attack ; but. 
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within this last year, at least one such installation, and 
perhaps two, have been developed with promises of suc- 
Cess. 

Experimental work and actual practice up to that time, 
had shown the necessity for positive and quick 
This was at first done, usually 
but this practice was abandoned because 


however, 
breaking up of the oil. 
by a steam jet; 























Fig. 5. Ort-HEATING AND CIRCULATING SYSTEM 

of the expense of installation, waste of steam, and waste 
of heat applied to raising the temperature of the steam 
in the flame. It was also very This method was 
early supplanted by the use of air at high pressures— 
usually near 100 lb. per sq.in.—for atomizing. This in- 
stallation was quite as expensive to put in as the steam- 
atomizer equipment, was just as noisy, and just as ex- 
but it showed a saving in heat because 
Neither of these 


noisy. 


pe nsive to ope rate, 
the air was applied for combustion. 
methods is in good repute any more, 


PRESENT MeTHops OF BURNING OIL 

At present there are three well recognized methods of 
using air, as follows: (A) A combination 
of an atomizing air jet of about 20 |b. and a 
supply of air for combustion under low pressure (fan 
(B) A medium pressure of air, about 4 lb., for 
atomizing and combustion. (C) A fan blast only. The 
last method is successful for furnaces, and should be em- 
It is hoped that 
The first two 


burning oil, 
pressure, 


blast ). 


ployed where furnaces only are in use. 
it will soon be successful for open forges. 
successful both for forges and furnaces. 


recognize d in 


methods are 
Two general types of burner must be 


connection with the above: the closed type, Fig. 1, and 
the open type, Fig. 2. In the closed burner, all air, 
whether for atomization or combustion of the air, must 


come from fan or blower or compressor through the mains 
to the In the 
open burner, burner is relied on 


burner, and no other air may be admitted. 
the injector action of the 
to pull enough air in frem the surrounding atmosphere, 
through suitable apertures, to provide, with the atomizing 
jet, for complete oil. It ap- 
parent that, all other things being equal, the open-type 
burner is better than the closed type, as it requires less 
This power saving is nearly 


combustion of the must be 


power to compress its air. 
50 per cent: 
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Types or BurNeERS ADOPTED 


About eight years ago the investigation of oil fuel for 
the open forge was taken up at the navy yards at Nor- 
folk, Va., and Mare Island, Calif.; and within a year, oil 
fuel in the forge shop was a success at both places. At 
Norfolk a combination burner, type A, is used—a closed 





burner—taking compressed air at about 20 lb. for atomiz- 
ation, fan blast for combustion, and oil at about 20 


lb. pressure. At Mare Island, a type B, open burner, was 
developed, taking air at about 4 lb. for atomization 
and partial combustion, the inspirator action serving 
to provide sufficient additional air to compléte combus- 
tion. 

At the New York yard there still remain some forges 
using air at about 90 lb.; but the furnaces are being ar- 
ranged for fan blast, type C burners, as are the forges, 
the latter being in the nature of experiments. This yard 
has always been experimenting with oil fuel, and a great 
deal has been learned there. The oil installation there is 
not, however, quite so complete as at other yards. At 
the Portsmouth, N. H., navy yard a medium- -pressure, 
type B, closed burner is in use, and its application is com- 


plete. All furnaces and forges whether for solid, angle 


or plate work, use oil successfully. 

At the Philadelphia navy yard the medium-pressure, or 
type B, open burner is installed, and here again the oil 
installation is complete; no coal fires whatever are used 
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in the forge shop. This installation is in all essentials 
like that at the Mare Island yard, as is that at Puget 
Wash.; and all three are completely successful. 
At the Boston yard the type A, or combination burner, 
has found favor, so that the installation there is essential- 
ly the same as that at Norfolk. 

In general, it may be said that the navy-yard experi- 
ence indicates the desirability of the low-pressure (type 
C’) installation, and that it is successful now for furnaces, 
but that when a large proportion of the work must be 
done at the open forge, as is the case in navy-yard forge 
shops, some more positive methods must be used, in order 
to get a sharp enough fire; and here the general opinion, 
as indicated by practice, points to a medium-pressure, 
open-type burner. 


Sound, 








. ticable, as this gives the best results. 
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HANDLING THE OIL 


When the study of fuel oil was first taken up, oil was 
very cheap, and a light gravity oil was obtainable. One 
of our largest Western railroads did, in fact, decide that 
it did not pay to use an oil heavier than 25 deg. Baumé. 
Thus, the Eastern yards met with no difficulties in hand- 
ling the oil in the shop, in getting it to the burner ready 
to burn. They employed an arrangement similar to that 
shown diagrammatically in Fig. 3, which consists of a 
large storage tank, a small auxiliary tank for measuring 
and settling, and a loop around the shop for the oil, air 
pressure serving to supply it. 

But when the early work was started on the Pacific 
Coast, it was found that to burn the oil obtainable then, 
which ran 14 to 18 deg. Baumé, and had considerable 
water in it, a more complete system was needed. Fig. 4 
shows, diagrammatically, the method that was developed. 
An auxiliary tank for settling and heating the oil (to 
make it limpid), with a circulating pump to keep hot oil 
moving through the mains constantly, comprises the ap- 
paratus. This circulating pump maintains a pressure of 
about 50 Ib. in the oil line, the excess oil passing through 
a relief valve set at 40 or 45 lb., back into the settling 
tank, the level in which is maintained constant by a sup- 
ply pump, controlled by a float valve in the tank. This 
diagram looks complicated; Fig. 5, however, illustrates 
its simplicity. 

Of late years, the fuel oil supplied to the Eastern navy 
yards has been heavier than at first, but the old oil in- 
stallations worked satisfactorily enough because know!l- 
edge of burning oil had increased. However, I have found 
that the oil-heating and circulating system is worth put- 
ting in, even now, and I look to see it more generally 
adopted. The oil should be heated to not less than 146 
deg. F., and booster heaters put in along the line to keep 
the temperature from getting below -120 -deg. F., if prac- 


At Mare Istand 


and Philadelphia the arrangement shown in Fig. 4 is in- 


stalled; the other yards are fitted out like Fig. 3. 
This discussion covers the essential differences between 


' the installations in the various yards, and brings out the 
' points that might be termed “controversial.” Like every- 


thing else, the burning of fuel oil in forge shops has not 
been perfected by any means; in particular, the import- 
ance of furnace design has not yet even been generally 
recognized. But there are successful installations in all 
our navy yards today, and to the navy yards comes the 
credit for developing the open, oil-burning forge. While 
the furnace is familiar to all, the forge is not. Fig. 6 
shows an oil forge that will give a working heat on a 
16-in. shaft coupling in less than an hour, or boil coffee 
in the pot without boiling over. 
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Types of Workmen 
By S. W. Grant 


The life of a superintendent is one round of constant 
surprises, including all the staff from the office boy or 
girl to the highest official. In every large factory there 


are many who can be trusted to carry out the plans 
which have been decided upon as the best to pursue, but 
what a tremendous task it is to find out who they are, 
and what they are. 


As time goes on, these real “trusties” 
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move along too, their places have to be filled by the 
younger ones, and it is this constant, fair-minded, im- 
partial search which should receive the most considera- 
tion from those who are authorized to maintain the high 
standard of labor which, in these days, is the backbone 
of every plant. 

In most large factories the demand for specialists has 
been so great that individuality, which was highly prized 
in the past, has almost disappeared, making it doubly 
hard to bring out even a very few really original ideas 
from men who in some special lines excel the best engi- 
neers, men who, by strange circumstances, have always 
been kept in the rank and file. 

There are many first-class workmen who have 
spoken with the man who decides what their pay envelope 
shall contain. If vou were to ask him about these men, 
no doubt he would say “Good men,” but usually he only 
knows in a general way, and not their real value to them 
selves or to the company. If, on the other hand, he were 
to come directly in contact with them to talk in a social 
way occasionally, in order to draw them out, he would, no 
doubt, immediately grade them as “fair,” “good” or “ex- 
pert” workmen, which would eventually work out for 
the mutual interests of all. 


never 


THe Various Types 

Sometimes we see men when leaving the plant, so for- 
getful of others that they actually run or climb over their 
shopmates in order to be among the first outside the gates, 
yet when their destination is reached they stop to light 
a cigarette and slowly saunter away. Usually you will 
find these same men each night among the loiterers at 
the street corners. This type of man will probably never 
be even a fair workman, but he will have work to do a 
part of his time, and for the rest he will be a burden 
to others. 

Another type comes in as soon as the doors are open, 
in a gentlemanly and orderly manner, dons his working 
togs, and sits down to read the morning paper. It 
probably the only chance he has to read, and it is usually 
the ball score he turns to first. But, why not? All day 
long he does the very best that is in him, although he 
does not seem to accomplish very much. He leaves the 
plant as he came in, and you call him a good fellow, who 
does the right thing always. You would, of course, grade 


8 
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him as 

Another type comes in quietly, and at the same time 
each day, a few minutes before the bell rings. His step 
is brisk, he is clean shaven, his clothes are pressed and 
clean, his manner courteous, and his work is perfect, al- 
ways allowing a reasonable shrinkage. He is always will- 
ing to suggest and help the little fellow, and he does each 
day much more than he is paid to do. He has the wel- 
fare of the plant at heart, and is the kind of material 
from which managers and superintendents are made. 
This type may be classed as “experts” in their line of 
trade. In fact, there are no better workmen. 

But which one of these, asks the superintendent, shall 
we select for the responsible position? Some are so effi- 
cient as workmen that their positions could not easily be 
filled, and therefore they remain at the bench or desk. 
The other man may have as an asset, what the first 
lacked, namely, executive ability. Naturally, he is chosen 
to assist in directing the work, while the other must wait 
a little longer. 
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Sheet-Metal Gear Guards 
By WitirAM F. BECKMAN 


The guards shown are hand made by bending and 
forming over blocks. If, however, they had been made 
on a bending machine, they would perhaps have been bet- 
ter finished. 

Fig. 1 shows the feed gears at the head end of a large 
lathe. It also shows the guard swung open on its hinges, 
leaving room for a change of gears to extremes, Fig. 2 
shows the same lathe with the guard closed with two 
hooks to keep both sides together and rigid. Attention is 
called to the guard rail around the motor and also to 
three sets of driving gear guards on the lathe. 

Fig. 3 shows the guard on a lathe. On this style the 
guard is opened by swinging upward out of the way, as 
the space is such that it could not be opened, as in Fig. 
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1, as the belt to the oil pump passes in the front of it. 
Fig. 4, illustrating a broaching machine with a large gear 
36 in. in diameter and 5-in. face, shows the flange on the 
guard all the way around the gear and pinion and on both 


sides, from which it will be noted that the safeguarding 
is complete. 
3% 

Harvard University and the Massachusetts Institute of 
Technology announce a school for public-health offices to be 
maintained by a codéperative arrangement. Its object is to 
prepare young men for public-health work, especially to fit 
them to occupy administrative and executive positions, such 
as health officers, members of boards of health, as well as 
secretaries, agents and inspectors of health organizations. 
Large industrial corporations which maintain Welfare Depart- 
ments will probably find the kind of men they are looking 
for in graduates from this course. It is being recognized that 
the health of the employee is much more than a humanitarian 
consideration, as it directly and seriously affects the cost and 
quality of output in many instances. 














Fig. 3. GuarD oN A SMALL LATHE 
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4. GUARD ON BROACHING MACHINE 








Fic. 1. Guarp on Latur—Open 


Fie. 2. THe Guarp CLOSED 
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Special Machines for Auto Small Parts 


By Frep H. CoLvin 


SYNOPSIS—In making many of the smaller parts of 
the Ford car, special methods have been adopted. These 
show the cutting of internal gears; how awkward pieces 
are held in the lathe; the use of a counler on a turret 
slide; wheel painting by machinery; punching the steer- 
ing-column base; a new gear-testing machine and a little 
glimpse of the final assembly of the completed car. 
Bo4 

A rather unusual use for the Fellows gear shaper is 
shown in Fig. 1. Here it is cutting an internal gear in 
the piece A, which is part of the planetary steering mech- 
anism of the Ford car. Instead of generating the teeth 
in the usual way, the machine is being used practically 
as a slotter with a regular gear cutter for the tool. 

The piece to be cut is fastened at A, the cutter being 
at B as shown. The speed is obtained by means of the 
rod C operating on the pawl and ratchet D. In order to 
prevent any overrunning, a brake has been put on the 
ratchet, consisting of a strap around the projecting hub, 
and held in contact by the spring Z. This arrangement 
works out satisfactorily, although it is difficult to see how 
it saves time over the usual generating method. 

Another illustration from the Dodge Bros. plant is 
shown in Fig. 2. This is one of several gang drills 
fitted with 12-in. Cushman universal chucks for drilling 
holes through the center of round work. The chucks A 
are substantially mounted on the heavy casting B, and 
bolted into place on the table as shown. These are large- 
ly used for drilling the center holes in drop-forged gears 
and similar pieces of work, and provide the most econom- 
ical method of holding work of this kind. It will be 
noticed that an opening is provided at C, so that chips 
may fall through the center of the chuck and be readily 
cleared out to avoid any difficulty due to clogging. 
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Fie. 1. Storrine InTernat Gears 


HotpiIng AWKWARD PIECES 

Returning to the Ford plant, we find the interesting 
drilling fixtures on the two-spindle gang drills, shown 
in Fig. 3. This handles the motor intake A, the carbure- 
tor flange being drilled in the position shown. These 
are of cast aluminum and are held in place by the hook 
bolts B and the jaws C, which are in reality the two jaws 
of the universal chuck. These jaws are operated by the 
handwheel £. The operation of the hook bolts can be 
plainly seen by noting the lever 7, which connects with 































Fie. 2. Cuucxs Fittep to Hotp Rounp Worx 
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similar hook bolts at the lower end, so that both can be 
clamped at one movement of the lever. The whole fixture 
is then moved into position under the arm D, which car- 
ries the drill bushing. A two-spindle machine is used 
as it keeps an operator busy providing the fixtures with 
work, 

Two examples of handling irregular forgings in the 
engine lathes are shown in Figs. 4 and 5. The first is the 
drop forging for the head-lamp bracket, which is an awk- 
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is shown by the capped pipe above, the lower side be- 
ing perforated to allow distribution over the work. 


Tuer Door HINGEs 


Special fixtures are extended even to the making of the 
hinges by which the body doors are hung. One of these 
fixtures is shown in Fig. 6, the hinge taking care of the 
entire door, as can be seen. The general shape of the 
piece is seen at A, and after the ends have been rolled 








Fig..4. Turnine Lamp-Bracket EnpD 

wardly shaped piece, as can be seen. It only requires ma- 
chining on the lower end, where it fits through the front 
fender support and is not an easy piece to hold in the 
athe. 

In Fig. 4, A shows the fork or bracket and B the chuck 
which is screwed to the nose of the lathe spindle. This 
chuck has a cutaway portion into which the lamp bracket 
fits, and also a recess which holds the small flange C. 
This holds the flange in line with the lathe center, so that 
the outer end can run on the dead center while it is 
being turned for the fit and also for the thread on the 
end. White lead is used for the center lubricant, as the 
pressure has to be fairly heavy to hold the piece firmly 
in place. It is finally threaded in a separate machine 
of the bolt-cutter order, special jaws clamping the piece 
easily and quickly. 

The piece shown in Fig. 5 is the front-axle spring 
hanger. The turned portion goes through the front axle, 
and the upper end holds the end of the spring in the 
usual manner. Here the piece A has a projection B 
forged on it in line with the end to be turned, both ends 
being centered so that the fitted portion can be turned 
between centers. The driver fits in the lathe-spindle 
taper and carries a spring center (’, the curved portion 
of the forging providing means for easily driving it by 
the slot across the- face of the driver, D. 

Multiple tooling is used, there being two tools, FE and 
F, for turning the body, and the tool @ for facing 
the shoulder. This makes a very simple method of driv- 
ing and one which allows the work to be turned out ac- 
curately and rapidly. The method of supplying lubricant 
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TURNING THE Front Spring HANGER 


up to receive the pin, they are placed in the milling fix- 
ture shown, so that both ends can be milled to the 
proper width at one passage of the cutter. This fixture 
holds about 15 hinges. These simply drop through slots 
and are held by the curved ends which go around the 
pin; then the straps B and C are put into place, so as 
to hold them firmly against the action of the milling 
cutter, and a single passage of the table under the mill 
finishes this part of the hinge. The milled ends. are 
shown at D, and the two gang mills at # and F. 

After they have beem riveted together they are drilled 
and countersunk as at A, Fig. 7. This necessitates the 
use of a 16-spindle, multiple drill, no guiding being 
necessary. The method of lubricating the drills is rather 
interesting, consisting of the box-like arrangement of pip- 
ing B, the flow of the lubricant being controlled by the 
two cocks C. The lubricant is discharged from each of 
the crossbars, so that the work is practically flooded, 
which allows the drills to be run at a high speed. 


TESTING THE GEARS 


A new Peerless machine, shown in Fig. 8, is used for 
testing spur gears, A master gear, which is known to be 
concentric,-is placed on the stud A, while the gear to be 
tested goes on the stud B. The pointer C is then adjusted 
to zero by a central screw and by the locknuts D. On re- 
volving the gears by a crank the pointer C indicates any 
eccentricity on the scale above it and shows the condi- 
tion of the gear. At the same time a vernier at F shows 
the center distance of the gears in thousandths of an inch. 

The, next step is to test the teeth for variations on the 
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pitch line. The master gear is removed and the carriage 


F with the index pointer G and gear-tooth micrometer / 
is screwed to the right and set at half the pitch diameter 
of the gear to be tested. This brings the gear-tooth mi- 
crometer over the other indicator C and in contact with 
the teeth to be tested. This micrometer can be easily 
moved on the studs J, and is dropped over the tooth to 
If the tooth is correct, the pointer G 


be measured. 
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The ears are folded down, making a solid footing 
against the dash, and also presenting a double thickness 
of metal where the bolts go through, as can be seen at the 
flanged end of the finished steering column J. One of 
the finished bases is shown at G, while H shows the end 
which has been punched out of the inner support to al- 
low the end of the steering column to go through. This 
is not only a fairly deep draw, but being on such an angle 





Fic. 6. Mittine THe Door-Hinee Joint 

stands at zero, and any variation can be read in 
thousandths, showing exactly how much the tooth is too 
large or too. small. 


AN Eccentric-Press Jos 


The drawing of the base plate for the steering column 
is an interesting operation. Beginning at A, Fig. 9, 
which is its appearance after the first draw, we can follow 
it through the different stages B, C and D, and see how 
the metal is gradually forced up to the desired height and 
brought to the necessary angle. At F the four lugs have 
been perforated and turned over as shown; the reinforc- 
ing piece F has »lso been prepared so as to go inside 
the base and form an extra support for the end of the 
steering-column tube J, 
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Fig. 9. Tue Steerinc CoLUMN AND Base 


Fic. 7%. Drittinc tHe AsseEMBLED HINGE 
as shown at G, it makes it all the more difficult-to handle 
the metal and induce it to go just where it is wanted. 


INCREASING CAPACITY OF A DRILLING MACHINE 


A simple and interesting method of increasing the ca- 
pacity of a drilling machine between the ends of the 
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drill spindle and the table, is shown in Fig. 10. This 
is a plain drilling machine of the sensitive type, and the 
work in hand was considerably longer than could be 
handled with the table regularly supplied. The table 
shown was, therefore, designed and built, greatly increas- 
ing the capacity, and at the same time providing a very 
substantial table for the work in hand. The bearing on 
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to always have material on hand for the assemblers to 
work with. 

It is impossible to give an adequate description of the 
general assembly of the Ford automobiles, as this could 
only be done with a modern moving-picture machine. 
Some little idea of it may, however, be obtained from 
Fig. 11, which was taken in the assembling department, 











Fig. 8. 


the face of the column is long enough to give excellent 
support, the clamping being secured by the three bolts 
shown. There are probably many places where a similar 
table would be found useful. 


ASSEMBLING THE Units For Forp Cars 


Having watched the various machining operations, it 
is also interesting to see how the various parts are put 
together in units, ready to be assembled into the com- 
pleted machine. As before stated, the various 
are delivered to the assemblers in lots sufficient for 50 cars 
each, and the delivery is timed so as to avoid undue 
accumulation of stock around the delivery stands, and 


parts - 








Tue PrrerLtess MACHINE Usep ror Testinc Accuracy oF Spur GEARS 


and is probably as typical as any single view which could 
be secured. As in the machining department the keynote 
of the whole work is simplicity, even to the assembling 
horses or stands shown. 

With the high stands in position, the rear-axle assembly 
is laid over them, the differential casing being supported 
by the short horse shown. Then the frame is laid on 
the tall horses, this bringing them at the proper height 
for connection. Further up the line they have not reached 
the same stage of completion, although the motors and 
dash assembly are in position on the first four. Beyond 
this only the engine is in place, and still further up, where 
no details can be seen, the cars are in their first stages. 

















Fig. 11. 


WHERE AUTOMOBILES ARE ASSEMBLED AT THE 


Rate oF ONE IN 40 SECONDS 
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After the engine is in place, the dashboard is fastened 
to the frame so that the car begins to assume a finished 
appearance. The gasoline tanks, which can be seen be- 
side the cars, and also on the truck, are next fastened into 
position on the frame, so as to come under the front seat 
when the body is placed in position. The dashboard as- 
semblies are brought down on the big truck at the right, 
one being left beside each assembly stand, and so on with 
the various parts of the equipment. The front wheels are 
placed in position first, as can be seen and, finally, the 
body and mud guards. None of the bodies is shown in 
position, but several ready to be mounted are seen in 
the second pile. 
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Some Special Tools in a Pennsylvania 


Shop 


By Rosnerr Mawson 


Some interest:ng tools and operations are in use at 
the Allentown Rolling Mill, Allentown, Penn., which 
makes among other products a triplex-cylinder pump. 
Fig. 1 shows the boring and facing of one of the cyl- 
inder castings for the triplex pumps. The cylinders are 
bored with a two-point cutter A. The correct cylinder 
center distance is obtained from a graduated scale placed 
on the machine bed and measuring from an index line 
on the table. The various flange surfaces on the cast- 


ing are also milled with this machine, the correct dis- 
tance being obtained in the same manner as described 
Two of the milling cutters B 


for the bored holes. 





Fie. 1. MACHINING THE Pump CASTING 
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are shown on the table. In this operation 9 holes are 
bored and 8 faces machined before removing the casting 
from the machine. 

When two surfaces are to be machined with only a 
slight angle between them it is somewhat difficult to make 
an indexing fixture as the two index slots would run 
into each other. A special fixture to overcome this trou- 
ble is shown in Fig. 2. This is made with two indexing 
plugs A and B, which are set 90 deg. plus the amount of 
the angle variation we wish to machine the casting. The 
first machining operation is performed with the cutter 
C with the plug A set in the index notch of the fixture. 
After the surface has been milled the plug A is with- 
drawn and the fixture moved around the slight angle until 
the plug B sets into its indexing notch; the second sur- 
face is milled, using the same cutter. It can easily be 
seen that with this principle of setting indexing plugs 
in various angular positions on the periphery of a fixture, 
many angles can be milled on a casting. 


ATTACHMENT ON A SPLINE MILLER 


Fig. 3 shows an attachment on a spline miller for 
cutting a longer spline than was permissible with the ma- 
chine under normal conditions, The driving gear A is 
driven by a smaller gear on a shaft-driven pulley in the 
rear of the attachment. On the shaft of the gear A is 
mounted an eccentric block C in which is attached the 
connecting rod B, the other end being fastened to the 
machine table. 
the block determines the amount of table travel. 


The position of the connecting rod on 


The 











Fie. 2. ANGLE-MILLING FIXTURE 
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driving gear is also in mesh with another gear, on the 
shaft of which is attached the eccentric block D. This 
is connected by the rod # to the feed gear of the machine. 
The position of the pin on the block D determines the 
amount of feed for the cutter. One of the fishtail cutters 
is shown at F’, 

Fig. 4 shows an attachment for a planing machine used 
when cutting the keyways in a large casting. The key- 
ways (four in number) are first laid out on the casting 
by means of a template. The casting is then placed over 
the fixture, the bore locating by the two finished pads A. 
The head B; which carries the tool-bar C, is fastened to 
the crossrail of the machine. The casting is swung 
around on the fixture until the keyway to be cut is cen- 
tral with the guide pads D. The cutter bar is then fed 
into the casting, cutting the keyway to the correct depth. 
The casting is next turned around and set for the cutting 
of the next keyway. Using this fixture avoids lifting the 
heavy casting for each machining operation, as it is only 
necessary to move it around on the circular support. 

CuTTING THE GEAR TEETH 
The method used for cutting the teeth on gears is 


shown in Fig. 5. As shown the teeth are first cut oppo- 








Fig. 5. Currine Fig. 6. 


Gear TRETH 


THE 


site the spokes. This method has a twofold advantage. 
The first is that, should there be any backlash in the 
indexing head it will be divided and not leave a weak 
tooth. The second is that should any flaw, due to the 
contraction develop in the wheel rim it will be opposite 
the spokes and be discovered before all the teeth are cut 
on the gear. 

Fig. 6 shows a collapsible mandrel used when pouring 
the babbitt bearings. When using a solid mandrel, owing 
to the expansion of the metal, it was found necessary to 
drive the mandrel out of the bearing. To overcome this 
trouble the mandrel shown was made with the taper 
wedge A. As soon as it is desired to remove the cooled 
bearing after being poured, the wedge is knocked out, 
and as the mandrel collapses, the bearing is easily re- 
moved. One of the babbitted connecting-rod bearings is 
shown at B. 

An adjustable cutter bar is shown, Fig. 7. 
A are made with a hardened and ground end B. 


The cutters 
The 
spacing pins, six of which are shown leaning against the 
bar, are made tapered at each end. Between these tapers 
is a straight part ground to an accurate size. On each 
pin is stamped the size of the straight part. When set- 
ting up these expansion cutter bars, the pin is driven 
into the bar and the cutters forced back against it, when 


COLLAPSIBLE MANDREL 
FOR BABBITTING 
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they are locked with screws C, one on each side of the 
bar. In this style of bar the diameter which it will cut 
is known as the pins and stop surfaces are ground and 
thus positive. 
os 
oe 
Tempering Copper 

The attention of the AMERICAN MACHINIST readers is 
salled to an easy method of tempering copper, given in 
U. S. pat. No. 1,062,067. 

Generally speaking, the process comprises three steps: 
First, heating the copper to the proper temperature, which 
ordinarily is a red heat, although it may be a white heat, 
where a harder temper is desired in the product; second, im- 
mersing the copper at once into a bath of a character to be 
hereinafter described in detail, and which comprises a hard- 
ening ingredient or ingredients and which may also com- 
prise a cleansing ingredient or ingredients, the copper being 
permitted to remain therein until a hissing sound is heard, 
this being what is known as the blow point; and, third, lay- 
ing the copper upon a hard surface, preferably a stone, iron 
or steel plate, striking it a heavy blow with a second hard 
surface, preferably also, a stone, iron or steel plate large 
enough to cover the piece of copper being treated and per- 
mitting the plate to remain on the copper until the latter 
turns from red to a golden tint. 

If the copper has been taken out of the bath exactly at 
the blow point and the operation of tempering has been suc- 


cessful, the copper turns from red to a golden tint. If this 














Fig. 7. 
Cutter Bar 


ADJUSTABLE 


result does not occur, the copper should be reheated and the 
process repeated. 

In preparing the bath, use proportions which will be in- 
dicated in a general way hereinafter, it being understood 
that these need not be strictly adhered to. Completely slake 
a peck of lime and then add enough water to make 15 quarts 
of lime water. To this add 15 quarts of an infusion from 
steeping clover, yarrow or burdock. To this I also add a 
quarter pound of tallow together with a lump of borax the 
size of an egg. It will be understood that the volume of 
the bath may vary but in a general way the proportions re- 
ferred to will be found suitable. As above stated, while a 
bath constituted as just described is preferred, some of the 
ingredients may be omitted. 

In calling attention to this patented process, Donald 
M. Liddell remarks: 

“Hey, Bill, go gather a wheelbarrow load of clover, 
yarrow, or burdock, quick.” And then, just when we 
get the copper nicely tempered, some one comes along 
with a piece of cheap steel and puts it all on the blink. 

x4 
ee 

In a bulletin prepared by C. E. Waters, under the direction 
of the Bureau of Standards, covering the evaporation test for 
mineral lubricating and transformer oils, the results lead to 
the conclusion that the factor of prime importance is, for 
a given temperature, the area of oil surface exposed to the 
atmosphere. Even when quite different weights of oil are 
heated in vessels of the same size, the actual losses are 
nearly equal, so that when the results are figured as per- 
centages they are far from concordant. The author of the 
bulletin cited finds that comparatively little attention has 
been paid to this factor. 
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Boring Bars and Boring Heads” 


By Lucian L. Haas 


SYNOPSIS—A large variety of boring bars and boring 
heads, together with dimensions, methods of holding 
blades and materials. 

% 

The illustrations in this article are presented to help 
the tool maker or designer in selecting a suitable method 
of holding boring blades in a bar or head. A number 
of these have been dimensioned to assist in getting the 
right proportions. In some instances the material is 
specified, but, as a rule, this is governed by the material 
to be bored. Ordinarily, high-speed steel is used for the 
boring tools, while a low-carbon steel, and sometimes a 
steel casting answers the purpose ‘for the heads. 

A rather old method and one not very often seen in 
use is shown in Fig. 1. Here the rear portions of the 
blades are drilled for inserting a fiilister-head screw, 
which holds them in position. The teeth should be 
staggered, as this will obviate any tendency to chatter 
and allows the rapid removal of the stock without undue 
stress. The dimensions given will be of assistance in 
designing a head of this description. 

Figs. 2, 3 and 4 represent three types of boring heads 
in which the blades are held in place by means of fill- 
ister-head screws and bushings. The screws are gener- 
ally placed at an angle of 5 deg. with the blades, and 
one side of the bushing is ground with a corresponding 
flat, which acts as a wedge and if ground properly holds 
the blade securely. In Fig. 2, the blades are tapered at 
the bottom and are adjusted by means of the collars A 
and B. In Fig. 3 the blades are not adjustable, they are 
backed up by the body of the head and held rigidly by 


the setscrew and collar. Fig. 4 illustrates the same 
method of holding the blades for a facing cutter. The 


blades in this case are inserted in the face of the head. 
The proportions given have been worked out successfully. 


HoLpDING SQUARE STockK 


Where it is desirable to use square stock for boring 
tools a very good scheme is shown in Fig. 5. The head 
can be bored to allow inserting a ring as shown at A. 
This ring carries the setscrews which are used for carry- 
ing the tools. Before the ring has been inserted, the 
square holes for the tools can readily be machined. This 
style of head is very good, when heavy boring is re- 
quired. 

An adjustable boring head is shown in Fig. 6. This 
adjustment is accomplished by loosening the collar A 
and tightening the collar B. The boring tool C should 
be made of square stock, and as soon as the proper ad- 
justment has been secured, the tool is locked in position 
by the collar A. Special spanner wrenches must be pro- 
vided to make the adjustment. 

Another adjustable boring head is shown in Fig. 7. 
Here the boring tools are all adjusted simultaneous!; 
by a conical-shaped screw in the center. This style of 
head is very rigid and allows an exceptionally heavy 
cut to be taken. 

In Fig. 8 the adjustments are made by the setscrews 
A. When this has been accomplished, the boring tools C 


*Copyright, 
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‘slotted around its periphery. In the 


are locked in position by the screws B. It will be found 
necessary to make a flat surface on the tools to prevent 
them from turning. One objection to this style of boring 
head is that it is necessary to remove the tools in order 
to adjust them and then all four tools must be ground 
to obtain the required size. 

An odd method of holding the blades is shown in 
Figs. 9 and 10. Here two of them are held by means 
of one clamp and serew. An objection to this metho:l 
is that every other blade is supported at the back only. 
The clamp, therefore, must take up all the thrust caused 
by the cut on every other blade, and unless the blades are 
firmly set they are apt to work loose, particularly when 
chatter takes place. 

The design of the head shown in Fig. 11 illustrates 
the holding of the blades by the use of conical-head 
The body is made of machinery steel. It is 
center of 
slots the screws are placed, these when tightened giving 
This is a 


acrews., 
these 


the necessary clamping effect on the blades. 
practice used by many of the large manufacturers of 
small tools and has proved successful. 

Methods commonly used for holding the blades are 
shown in Figs. 12 and 13. This is done bythe use of 
tapered pins. The head (see Fig. 12) is split a short 
distance ahead of the cutting points of the blades and 
the pins when driven in force that portion of the head 
nearest the them, thus holding them 
sufficiently for all ordinary boring. A point frequently 
overlooked by makers or designers is the placing of 
these pins ahead and not back of the cutting edge of the 
blades. In Fig. 13 the straight pins are placed at an 
angle of two or three degrees and are then flattened off 
As a general rule these pins are 


blades against 


and driven in place. 
left soft. 

The boring head shown in Fig. 14 was used for rough 
The 
roughing cut was very heavy and the blades were nicked 
A finisher was also made, but the blades in 
The dimensions given worked 


boring and facing the inner surfaces of steel gears. 


as shown. 
this case were not nicked. 
very successfully. 

Fig. 15 is similar to Fig. 14, except that it is smaller. 
It, therefore, became necessary to devise a good sub- 
stantial method of holding the blades in place while a 
heavy cut was being taken. The blades on the roughing 
head were nicked while in the they left 
plain. It may be well to mention that the rougher was 
made to cut s/s in. smaller than the finisher. 

A scheme for adjusting the blade by 
conical-pointed screw is shown in Fig. 16, 
ing taper is placed at the lower part of the blade against 
which a setserew acts. The blade slides in a slot pro- 
vided for it in the bar and after adjustment it is locked 
by a setscrew as shown in section. 


finisher were 


means of a 
A correspond- 


Fig. T illustrates a method of fastening a cutter or 
blade when it is placed at the end of the bar. No pro- 
visions have been made for adjustments, and, of course, 
this style of head can only be recommended for a rough- 


ing cut, unless a very light cut is desired, in which case 
the blade would not have to be replaced very often. 
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ApJustTING BLADES IN A Bortnc-Bar Heap 


Another single-blade, piloted boring bar with two 
cutting edges is shown in Fig. 18. The body in this 
design differs from the others by having a slot through 
the center in which the blade fits. This is rather ex- 
pensive, and like all similar designs has the disadvantage 
of no adjustment; therefore, as soon as the blades wear 
slightly, they must be replaced. 

Fig. 19 illustrates still another method of adjusting 
the blades in a boring head. This is done by the flanged 
screw A. The blades are slotted to allow the flanges of 
these screws to enter them, and when they have been ad- 
justed are locked or held in place by the setscrews B. 
When machining the blades and their slots care should 
be taken to see that the blades slide freely and have 
no perceptible shake. 

The blades in the design shown in Fig. 20 ean be 
adjusted independently. The head of the %g-in. screw 
works in the ;s-in. slot provided for it in the blades, 
and once the adjustment has been made the blades are 
locked by the 14-in. setscrews. Attention is here called 
to the nicking of the blades. This is essential, particu- 
larly in this style of head, as the cut would ordinarily 
be very heavy, and nicking the blades has the effect of 
breaking the chip, allowing a much heavier cut than 
could be taken otherwise and also reducing the tendency 
to chatter. 

In Fig. 21, the blades are both adjusted by a single 
conical setscrew and locked in position by a screw whose 
head fits in a groove provided for it in the blades. These 
blades should be a sliding fit in the body of the boring 
head and show no signs of perceptible shake when 
finished. 

Fig. 22 illustrates another single-blade, two-point 
cutting tool. The face of the head is slotted for it and 
is locked or held in place by a %-in. setscrew. The di- 
mensions given will be found correct for the size given. 
Like all single-bladed boring heads of this description 
it would be well to make the blades of the very best steel 
procurable. 

Borina Bars with INsertep TooLs 


Two boring bars with inserted tools are shown in 
Figs. 23 and 24. They are both given to assist the de- 
signer or maker in selecting dimensions. Those given 
have worked out successfully for very long bars of this 
description. The tools are all held in position independ- 
ently by setscrews. Fig. 23 is the roughing bar and 
Fig. 24 the finisher. The boring tools should be stag- 
gered, not made to cut on one side only as the illustra- 
tion shows. This will distribute equally the torsional 
stress on the bar and reduce the chances of chattering. 
This bar was used to bore bronze. 

Fig. 25 is somewhat similar to Fig. 33. The cutting- 
tool holders are held in position by wedges. This style 
has an advantage over the other in that it is adjustable. 
The tool holder, which is removable, carries the boring 
tool, which is adjusted and locked by setscrews. A boring 
bar and set of tools were made up to the dimensions 
given and the results were very satisfactory. The ma- 
terial bored was aluminum. 

The style of boring har shown in Fig. 26 has worked 
out in practice very well. The bar was piloted at both 
ends and driven by a universal coupling. The boring 
heads were designed so that they could be removed or 
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placed on the bar as it was being put in place. These 
boring heads last much longer than the double- or single- 
pointed tools shown in Figs. 25 and 33, and are easier 
to handle. They were made of high-speed steel, and to 
prevent chatter the teeth or flutes were staggered. The 
dimensions shown give a good idea of the length, size 
and number of cutter used. 

A boring bar with a set of cutters was made to the 
dimensions given in Fig. 27. The means provided for 
adjusting the cutter are very primitive, and the ex- 
ample given is more to assist the maker or designer in 
selecting suitable proportions, when called upon to make 
one similar. The cutters are all shown on one side of 
the bar; this is not correct; they should be placed at 
an angle of 90 deg. to secure an even torsional stress 
and prevent chances of chatter. 

Two illustrations of disappearing cutters are shown 
in Figs. 28 and 29. The former is the solid type, while 
in the latter means has been provided for adjusting, 
and it may, therefore, be called the adjustable type. 
As a rule this style of cutter is made with but one cut- 
ting point. 

Fig. 28 represents a very good example with four 
cutting points. The blade shown in the illustration 
is set in position ready for the rough cut, and for the 
finishing the index pin is removed and the blades re- 
volved in the slot unti! the second index hole is in posi- 
tion for the pin again. Great care should be taken in 
making, and-no perceptible shake should be found after 
they have been assembled. It is not good practice to 
subject either of these tools to a too heavy cut, particu- 
larly Fig. 29, which is only for light or finished boring. 

Fig. 30 shows a single-point boring tool and _ bar. 
The tool is threaded at the upper end, and for adjust- 
ing it a special nut, as shown, was provided. This 
thread is 40 to the inch, thus allowing 25 graduations 
(each representing 0.001 in.) to be placed around the 
lower surface of the nut. As soon as the adjustments 
are made, the tool is locked in position by the setscrews 
shown running through the center of the bar. Attention 
is called to the flattening of the tool at the point where 
this setscrew comes in contact. This is necessary to 
prevent the tool from turning. 


MISCELLANEOUS BARS AND BLADES 


Figs. 31, 32, 33, 34, 35, 36 and 37 are boring bars 
with double-ended, removable boring blades. 

Fig. 35 is similar to the others, except that here a good 
example is given when it is desired to hold two ‘blades 
in position with one wedge. This is frequently found 
necessary when one is cramped for room or when it is 
desired to counterbore or countersink the mouth of the 
hole for a short distance. 

Figs. 36, 37 and 38 are also similar. However in 
these cases, means have been provided to adjust the cut- 
ting blades, as well as to allow them to float. The for- 
mer has been accomplished by splitting the blade nearly 
in two, reaming and tapping for conical-shaped screws 
as shown. The latter ‘arrangement of providing means 
to hold as well as allow the blade to float, has been done 
by chamfering the slot in the side of the blade 45 deg. 
and inserting a ball, backed up by a light spring. These 
three styles of bars are only used for finishing, and if 
made correctly, it is surprising what accurate results can 
be secured by their use, 
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LETTERS FROM PRACTICAL MEN 
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Trip-Lock and Release-Treadle Presses 


The accompanying illustration shows a trip device that 
has been applied successfully to a roll-feed press, where 
it was necessary to start or stop the press from either 
the front or back. The rod A leads to the trip latch of 
the press, being connected to the treadles B through the 
bellerank D. 

When either treadle B is pressed down, the lower end 
of the bellerank D is engaged by the pawl EF, thereb, 











Trip AND RELEASE MECHANISM 


holding the latch out, allowing the press to run until the 
treadle C is pressed. This releases the bellerank, which 
is returned to its first position by a spring conveniently 
located. 

If but one descent of the ram is desired, both treadles 
B and C are pressed and released as one. With this de- 
vice it is possible to operate the press as with the ordi- 
nary treadle, holding the foot on both treadles for such 
time as required, releasing press treadle B to start and 
treadle C to stop. the press. 

G. G. Busn. 

Hartford, Conn. 

[It seems to us there might be some danger of the 
operator tripping pedal B only, when he thought he was 





tripping both.—Ep. | 
Comparison of Various Lubricated 
Surfaces 


It has been stated that “oil is cheaper than friction,” 
but, as in other cases, it is the exception which proves 
the rule. Look at the end of the bed of a planer or 
shaper and note the dark lines where the oil has run 
down. In cases like this the friction remains and the 
bulk of the oil is wasted by the machine sweeping it 
to the floor. As a specific case take the miller shown 
in Fig. 1. The only method of lubricating the table or 
cross-slides is by pouring oil on the flat surfaces and 
working the table back and forth, thereby wasting both 
time and oil. It is obvious to anyone that if the scraped 
surfaces were plane as intended, no oil could get between 


them, and it is only because of imperfections that some 
oil accidentally reaches the desired place. 

The following simple test illustrates what the oil can 
do. Two weights A of 50 lb. each were placed on the 
table of Fig. 1, and the amount of movement required 
of the weight B to move the table was noted. The 
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IG. 4. HART OF OMPARISONS 
Method of lubricating slides Weight on A Weight B 
> Ib 

Flat surfaces perfectly clean 100 6 
Flat surfaces wiped down with a greasy rag 100 §.7 
Flat surfaces with a liberal application of oil well 

worked in.. 100 5.3 


TABLE OF LUBRICATING SURFACE COMPARISONS 


results appear in the table. It should be noted that 
there is little difference between the test with a liberal 
application of oil and that obtained after wiping down 
with a greasy rag. As the slide moves slowly the differ- 
ence in horsepower will not be worth noting. Another 
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set of results was obtained by weighting the saddle of a 
6-in. lathe and finding the load required to move the 
saddle under different conditions of lubrication. These 
results are represented graphically in Fig. 2. It will be 
seen that dry graphite and no lubricant stand out badly, 
but wiping the lathe down and flooding make little dif- 
ference. 

We thus come to the question: “Is it not possi- 
ble, by providing no other means of lubrication for the 
workman than an oil can, to lose more in wasted oil 
than is gained by reduced frictional losses”? The quan- 
tity of oil used by a workman was measured, and the 
amount used on the bed of the 6-in. lathe was 44 oz. 
Supposing this is used enly once a week, it means 0.15 
gal. a year, and at 60c. per gal. the cost would be approxi- 
mately 9c. The gain in horsepower between flooding 
and using a greasy rag when the lathe was taking a 
heavy cut, taking power at 2c. per brake-horsepower per 
hour, gives a saving of slightly less than 2c. per year. 
It is obvious that the greasy rag will not do as a perma- 
nent substitute, but pad lubrication is scientific and 
should reduce the cost of oil by at least 50 per cent. 


P. J. HALER. 


Chingford, England. 
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Strength and Dimensions of Whit- 
worth Bolts and Screws 


The table has been computed with the idea of saving 
time and being useful both for office and shop. It con- 
tains all information required for strength and dimen- 
sions for 14-in. to 6-in. nuts, bolts and screws. The 
tensile stress for mild steel has been taken at 28 tons 
per sq.in., and 75 per cent. of that for the shear stress, 
that is, 21 tons per sq.in., the tons used being short tons, 
or 2000 lb. -All calculations for tensile and shear stress 
have been calculated on these figures. 

With regard to the strength of the nut, the load has 
been calculated for one thread only. It should be re- 
membered that the thread on the bolt must be taken 
into consideration when finding the strength of the nut. 
This has been done in the table. If the number of 
threads in the nut are multiplied by the value given in 
the table for that diameter, the result is the shear strength 
of the nut. 

All calculations for strength of nuts, bolts and screws 
have been made on the assumption that the material is 
mild steel. The shear loads given in the table for the 
diameter of bolts and screws are those required to shear 
through the diameter of any given bolt or screw. For 
approximate shear loads for brass and cast iron, take 
half of the given loads in the table. The loads can also 
be taken, approximately, for the United States standard, 
as the area at the bottom diameter of the thread differs 
very little. 

The factor of safety is the ratio of the breaking load 
to the working load, thus: 
breaking load. 
working load. 





Factor of safety = 


The magnitude of the factor of safety to be used in 
any given case depends on the nature of the loading. A 
low factor of safety may be employed where the load 
is steady, or is applied and removed very gradually. 


For Bolts and Screws 


For Nuts 


Material, Mild Steel 


Radius on Top and Bottom of Thread = Pitch 





For Nuts, Bolts and Screws 
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High factors of safety are employed where the load is 
suddenly applied, or where the loads are pushes and 
pulls alternating. The factor of safety allows a margin 
for shocks and for ignorance of the possible loads a struc- 
ture may have to bear. 
J. C. T. BLAKE. 
Coventry, England. 
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Attachment for Use with the Sine Bar 


The attachment illustrated in Fig. 1 was developed 
to be used with Johansson blocks in connection with the 
sine bar for more accurate setting or testing of angles 
than is usually obtained with the height gage. 

The body of the attachment is made of machine steel. 
The large hole A is a slip fit for the plug of the sine bar. 
The knurled head screw B and the brass button C pro- 
vide means for clamping. The small pin D driven into 
the machine-steel body on which one end of the gage 
blocks rests when in use completes the attachment. 

In Fig. 2, the sine bar FZ has the plugs F extending 
beyond the bar on both sides and clear on the tops. 
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ATTACHMENT FOR USE WITH THE SINE Bar 


Use }” Rivets—Lap 13” 


0 1 2 3 4 5 6 s 
Diameter *” ty” i” :” i” as" i” #” 
8 
9 
10 
11 
12 
13 
14 
15 
16 33 
17 35 
18 37 
19 39 
20 49 41 
21 61.5 43 
22 53.8 45 
23 55.9 47 
24 58.7 49 
25 65.8 61.1 51 
26 68.3 63.5 53 
27 71 66 55 
28 73.5 68.2 57 
29 76 70.6 59 
30 89.8 84.3 78.6 73 61 
31 92.8 87 81.2 75.4 63 
32 95.7 89.8 83.8 77.8 65 
33 98.6 92.6 86.3 80.2 67 
34 101.6 95.3 89 82.6 69 
35 111 104.5 98.1 91.4 85 71 
36 114.2 107.4 100.8 94 87.3 73 
37 117.3 110.4 1038.5 96.6 89.7 75 
38 120.4 113.3 106.2 99.1 92.3 77 
39 123.5 116.3 109 101.7 94.5 78 
40 149.2 134.1 126.6 119.2 112.8 104.3 97 81 
42 156.4 140.7 132.9 125.1 117.2 109.4 101.6 85 
44 163.7 147.3 139.1 131 122.8 114.6 106.4 89 
46 171 153.9 145.4 136.8 128.3 119.6 111.2 93 
48 178.4 160.5 151.6 142.7 133.8 125 116 97 
50 185.7 168.2 157.9 148.6 139.3 130 120.7 101 
52 193.1 173.7 164.1 154.4 144.8 135.6 125.5 105 
54 200.4 180.4 170.3 160.3 150.3 140.3 130.3 109 
56 207.8 187 176.6 166.2 155.8 145.5 135.1 113 
58 215.1 193.6 183 172.1 161.4 150.6 139.8 117 
60 222.4 200.2 189.1 178 167 155.7 144.6 121 
62 229.8 206.8 195.3 183.8 172.4 160.8 149.4 125 
OF 237.1 213.4 201.6 190.4 178.6 166 154.2 130 
66 244.5 220 207.8 195.6 183.4 171.2 159 134 
68 251.8 226.6 214 201.4 189 176.4 163.7 138 
70 259.1 232.2 220.3 207.3 194.3 181.4 168.5 142 
72 266.5 239.8 226.5 213.2 200.5 186.8 173.3 146 


Add 15% of above for each girth seam. 
allowances for over weights as adopted by The 
, guy wire and rivets 


WEIGHT-CALCULATION 


These weights include 
Does not include 
TABLE. 
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In use, the attachment is slipped over one of the plugs 
with the pin D pointed in. The sine bar is clamped on 
to the piece to be tested, and the required combination 
of blocks placed so as to rest on top of the plug of the 
sine bar and the pin of the attachment; with the aid 
of an indicator the blocks are then set parallel with the 
surface plate, adjustment being made by tapping the 
attachment up or down as required. 

After the blocks are set parallel, all that is necessary 
is to run the indicator over the higher plug of the sine 
har and the top surface of blocks to determine the 
accuracy of the setting. 

GrorGe ALLAN. 

Brooklyn, N. Y. 
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Calculating Weight of Stacks 


The accompanying table was compiled for use in es- 
timating the weights of circular steel stacks and smoke 
breechings. The table gives the actual weight of a round 
steel tube one foot long, including longitudinal lap. For 
stacks No. 8 to No. 3 gage, it is only necessary to add 
vs or 84 per cent. of the weight given for every girth 
seam in the stack. 

Example—How much wil the plate of a 22-in. diame- 
ter by 20-ft. stack weigh if the material is No. 16 gage 
stock and the length of each section, including lap, is 50 


in. From table, weight per foot = 16.4 lb., 20 & 16.4 


‘ 20 ft 12 
‘ > a] wo ° ~ 
= 328 lb. There are four girth seams =( me 
50 
= 5, nearly; 5 — 1 = 4) 84 per cent. of 16.4 K 4 = 
Use %&” Rivets—Lap 1” 
10 yo... 2&2: @ @®@ 2 Boe. of 
&” ox” &”’ te” A” A” *y” a” A” &” a” 
11 7.6 6.1 49 3.68 3.04 2.65 1.82 1.52 1.23 
12.4 8.55 68 55 4.02 3.51 2.73 2.05 1.71 1.34 
17 13.8 9.4 7.8 6.06 4.53 3.78 3 2.27 1.87 1.53 
18.7 15 10.4 8.31 6.64 4.97 4.14 3.22 2.49 2.07 1.66 
20.3 16.4 11.3 9.04 7.36 5.41 4.51 3.61 271 2.261 84 
22 17.7 12.2 9.8 7.8 585 4.82 3.91 293 245 2.01 
24.3 19 13.1 10.51 8.41 6.46 5.24 42 3.15 2.62210 
25.3 20.4 14.1 11.2 9 6.73 5.61 4.49 3.37 2.81 2.22 
a ae. ae 9.58 7.17 5.98 4.79 355 3 2.49 
28.6 23 15.9 12.7 10.2 7.51 6.34 5.08 3.74 3.1825 
30.3 24.4 16.8 13.4 108 7.96 6.71 5.37 4.03 3.36 2 64 
32 25.7 17.7 14.2 11.3 8.49 7.17 5.66 4.25 3.54 2.86 
33.6 27 18.7 15 11.9 9.2 7.44 5.95 4.47 3.73 3.0 
35.2 28.4 19.6 15.6 12.5 9.47 7.81 6.25 460 3.91 3.15 
36.9 29.7 20.5 164 13.1 981 8.17 654 4.91 4.1 3.36 
38.5 31 21.4 17.1 13.7 102 8.54 6.73 5.13 4.28 3.45 
40.2 32.4 22.3 17.8 143 106 89 7.12 5.41 4.46 3.56 
41.8 33.7 23.2 186 15 11.1 9.27 7.42 5.57 4.65 3.68 
43.5 35 24.2 19.3 15.5 11.5 9.64 7.71 5.79 4.82 3.86 
45.1 36.3 25.1 20.1 16.04 12.1 10 8 6.01 5.02 4.01 
46.8 37.7 26 20.8 166 12.3 103 83 6.23 5.2 4.15 
48.4 39 27 421.5 17.2 12.8 10.7 8.59 6.44 5.38 4.30 
50 40.4 27.8 22.3 17.8 13.3 11.1 8.92 6.67 5.57 4.45 
51.7 41.7 28.7 23 18.4 13.8 11.4 9.18 6.89 5.75 4.50 
53.4 43 20.7 24.1 19 14.2 11.8 9.47 7.16 5.93 4.7 
550 44.4 30.6 24.5 19.6 14.6 12.2 9.76 7.33 6.05 4.89 
56.7 45.7 31.5 25.2 20.2 15.1 12.5 10 7.55 6.3 5.09 
58.3 47 32.4 2% 20.7 15.5 13 10.3 7.77 6.42 5.16 
60 48.4 33.3 26.7 213 16 13.3 106 7.92 66 5.33 
61.6 49.7 34.3 27.4 21.9 16.3 13.6 109 8.26 6.85 5.48 
63.3 51 35.2 28.1 22.5 16.8 14.01 11.2 8.49 7.02 5.63 
65 52.3 36.1 28.9 23 17.2 14.4 11.5 8.68 7.15 5.77 
66.6 53.7 37 29.6 23.7 17.7 14.8 11.8 8.89 7.39 5.92 
70 56.4 38.8 31.1 24.9 18.5 15.5 12.38 9.34 7.76 6.14 
73.2 50 40.7 32.5 26.03 19.4 162 12.9 9.75 8.0765 
76.5 61.7 42.5 34 27.2 203 16.9 13.5 10.1 84568 
79.8 64.3 44.3 36.1 28.4 21.2 17.6 42 10 8.82 7.09 
83 67 46.2 37 29.6 22.1 18.4 144.6 11 9.18 7.39 
86.4 69.7 48 38.4 30.7 23.1 19.1 15.3 11.5 9.6 7.68 
99.8 72.4 50 40 31.9 23.8 19.9 15.9 11.9 10 7.97 
93.5 75 51.2 41.4 33.1 24.7 20.6 16.5 12.3 10.3 8.27 
96.5 77.7 53.5 42.6 34.3 25.6 21.3 17.1 12.8 10.7 8.56 
99.7 80.3 55.4 44.3 35.4 265 22 17.6 13.2 11 8.85 
103 «83 57.2 45.8 36.9 27.4 22.8 18.2 13.7 11.4 9.15 
106.3 85.7 59 47.2 37.8 28.2 23.5 18.8 14.1 11.8 9.4 
109.6 88.3 60.3 48.7 39.3 20.2 24.2 194 14.6 12.1 9.7 
112.9 91 62.7 502 403 30 2 220 15 £12510 
116.2 93.6 64.5 51.6 41.4 31.1 25.7 206 15.4 13 10.2 
119.5 96.3 66.4 53.1 42.7 31.8 26.5 212 16 13.4 10.6 
Add 83% of above for each girth seam. 


Ass’n American Steel Mf'rs. 


WEIGHT PER FOOT OF ROUND STACKS 
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5.46 |b. extra weight for seams (girth) 328 + 5.46 = 
333.46 |b. total weight of plate in stack. 

If the gage stock had been No. 0 to No. 6, we would 
have had to use 1554 per cent. instead of 84 per cent. 
as the lap for these gages is 1% in. instead of 1 in. for 
the lighter-gage stock. 

In order to obtain the total weight of materia] in a 
stack, it is only necessary to add to the plate weight the 
weight of rivets and bands. 

CnarLes R. CourTenay. 
Watertown, N. Y. 


A Vernier for a Universal Drafting 
Machine 


The line engraving shows the head of a Universal draft- 
ing machine with a detachable, home-made’ vernier. By 
referring to the illustration the general principle of a 
vernier scale can be more easily understood. The vernier 
scale A has 12 divisions, and the total length of these 
12 divisions represents the length of 23 deg. of the pro- 
Thus, one division of the vernier equals }?% deg., 
the protractor scale. Therefore each 


tractor. 
or 1.9166 deg. of 





ad 
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VERNIER 


division of the vernier is 0.0834 deg. smaller than two 
degrees of the protractor. 

As one division of the vernier scale represents ;'y of a 
degree, or 5 sec., the twelfth division of the vernier which 
is marked with 60 must coincide with the 24th division 
of the protractor when the vernier is shifted 12 times 
0.0834 deg. to the right, while the zero point of the ver- 
nier in this case will coincide with the first division line 
to the right of the zero point of the protractor. It is 
evident then that if the vernier be moved from its zero 
point 0.1668 deg. to the right, the second division of the 
vernier scale will coincide with the fourth of the protrac- 
tor, thus indicating that the protractor is in a position to 
read 0 deg. 10 min. It is not necessary to use 23 deg. 
for the length of the vernier scale. However, the num- 
ber used must be a prime number to prevent two points 
of the vernier scale from lining up at the same time with 
two points of the protractor when the former is in a cer- 
tain position. Eleven would also be a good number to 
use for this purpose. 

Dividing 11 deg. into 12 equal parts, one part of the 
vernier would be equal to 44 of a degree of the protrac- 
tor. One division of the vernier would again be 0.0834 
deg. shorter than one degree of the protractor and the 
result would be the same. 

To construct a vernier reading in one minute, the 
length of the vernier scale will be 59 deg. of the protrac- 
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tor. The vernier scale will have 60 divisions, each equal 
to 23 deg. of the protractor. Shifting the vernier §%, or 
0.9833 deg. to the right, the vernier will read an angle of 
59 min., and so on. 

The vernier shown in the engraving was made of No. 
16-gage sheet steel, the inside fitted to the protractor 
and the vernier scale laid out in a dividing head of a 
milling machine. On the outside of the vernier a notch 
is provided fitting the screw B, which holds the protrac- 
tor to the frame of the drafting machine. This screw also 
clamps the vernier into position after the zero point of 
the vernier has been brought in alignment with that of 
the protractor. 

J. STANITzZ. 

Buffalo, N. Y. 
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Heating Very Thin Steel for 
Hardening 


To harden extremely small pieces or drills, I take a 
piece of, say, 1x¥4-in. tool steel arid heat it to a ni¢e 
forging heat, then take the work in a small pair of pliers 
and hold it over the hot piece of steel until I obtain 
the proper heat, then-cool it off in water and draw it to 
the required temper over the same piece of hot steel. 

C. F. Bratnerp. 

Union, N. Y. 


4, 
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Obscurity of Technical Terms 


Some time ago, a firm in the Orient sent an orde1 
through an export house and it was, as usual, referred to 
a translator, who had his troubles deciphering one item. 
Rendered into English it very plainly called for two 
water sheep, copper lined. Finally a bright clerk ven- 
tured the guess that hydraulic rams would about meet 
the requirements and it so proved. 

I was reminded of the foregoing by an experience of 
my own, which shows that the man unfamiliar with the 
animal he is talking about sometimes lives not in the 
Orient, but in the Occident. One of our customers was 
in the habit of sending us Bray Ota burners to have the 
bases nickel plated, and one particular lot was returned 
to them one burner short. The next day there was a 
wild call via the telephone from one of the clerks of 
this customer’s office, asking for the missing burner, 
and we replied that it was probably lost. 

“Well, can’t you find it?” he asked. 

“Probably not,” we said, “it has most likely disap- 
peared through a crack in the floor.” 

With very evident agony of mind over the loss of so 
costly an article, he came back ‘with, “I don’t see how 
you could lose a piece as large as that.” 

“As large as that; what do you mean” we: asked. 

“Why,” he replied, “that was a half-foot burner !” 

I forebear to relate how gently we let him down, real- 
izing it may be our turn next. 

H. D. Morpny. 

Jersey City, N. J. 

3 

It.is estimated that the daily production of oxygen in the 
United States is approximately 600,000 cu.ft. Of this quantity 
approximately one-half is supplied by 12 central stations sit- 


uated in different parts of the country while the other half 
is produced by plants in indvidual works. 
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Drawing Office Rack and Cutter 


In Vol. 38, page 704, I observe a handy rack for the draw- 
ing office. I cannot, however, approve the slit wherein you 
insert the end of the roll as you are required to reach for 
your knife to cut the paper, making necessary either an ex- 
tension piece to the bottom board, or a separate bench. 


Rolls of Paper or 
Tracing Cloth _ — 


a 
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Rack AND CurTer For DrawiIneé OFFICE 

The engraving shows an’ improvement on this device. 
When using, simply lift the roll from the rack into its bear- 
ings, lift the knife with one hand, pull the paper or cloth 
through with the other and then release the knife, applying a 
little pressure while cutting off by simply lifting the roll 
and drawing across. This device can be made of either wood 
or metal; when made of metal, aluminum brackets well 
tightened and fastened to a wood bottom are quite sufficient. 

O. MILLS. 
Belfast, Ireland. 
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Descriptive Geometry and Drafting 


has stated indi- 
about which 
unanimous 


Entropy, in his discussion on page 202, 
rectly the one thing in descriptive geometry 
everyone seems to agree. Opinion seems to be 
that there is something the matter with descriptive geometry. 
In his opinion the trouble centers areund the use of traces 
to represent planes; he believes that the elimination of these 
elusive lines would render the subject less difficult for stu- 
dents and would make the subject no less valuable. 
Personally, I believe that the seat of the trouble, and by 
trouble I mean the difficulty students universally experience 
in understanding the subject, lies deeper than any mere 
mechanism by which a part of it may be represented The 
trouble lies in the very nature of the subject; students fail 
to get a grip on it because they are required to use a power 
which as yet they have never been obliged to use in the solu- 
tion of any problem. This power is the ability to visualize 
the problem; the ability to build up an actual picture with 


space dimensions from data suggested by mere lines and 
points. 

It is quite generally agreed that draftsmen need this 
ability to imagine things, it is commonly stated that the 


thing more needed by draftsmen than any other quality is 
the power to see, in true proportion, that actual image of the 
part they are drawing to scale on their paper, and descriptive 
geometry is included in the training of these men for this 
purpose. To translate from the object to a representation 
of it in lines, and to read into such lines their true mean- 
ing and proper relation are qualifications essential to design- 
ing. For guch training descriptive geometry is indispensable. 

Coming as it does early in the course, usually in the first 
or second years, students find it hard to grasp. In their 
previous training no subject like it has been encountered, no 
subject they have studied up to this time has compelled them, 
if they would master it, to imagine a thing merely suggested 
in outline, and no subject has been illustrated with such 
frugal complexity. In plane geometry and in solid geometry 


the lines were there and so was the picture; in this subject 
the lines are present’ but. where is the picture? 


Baffled, 


dis- 
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couraged, but determined to master it they fall into the pit 
from whence some may be dragged by good instruction but 
from whence some never rise. They learn it; word by word 
of the explanation, line by line of the diagram they commit 
it to memory. This is the pit; they memorize the text and 
fail to understand the meaning of it. 

Some believe that descriptive geometry naturally, and 
painlessly to the administration, eliminates from the colleges 
men who are not fitted to become engineers: others believe 
that it keeps out of the men who are entirely 
qualified to become a credit to the profession. Both are cor- 
rect in their beliefs. The men who succumb to the first on- 
Slaughts of the subject are usually the ones who also fail 
in other and difficult subjects; that these men do not 
possess the qualifications of an enginee mean that 
they members of some other pro- 


fession It 


profession 


less 
does not 
may not become excellent 
is with the others, the ones who are qualified to 
engineers that the What of them? 
Remedies are continually and found ineffec- 
tive; new texts designed to “make the subject easy for stu- 
monthly; and like our 


problem lies 
tried 


become 
being 


dents” are appearing almost men 


friend Entropy are continually proposing improvements— 
which they believe will prove useful in making the subject 
better understood All these things prove but one thing 


growing dissatisfaction over the large num- 
subject, that there is a gen- 


that there is a 
bers of students who flunk the 
eral belief that something is the matter 

Now one thing is certain: the essentials of descriptive 
geometry have been set forth by many men and in all sorts 
of ways but the essentials are today the same as they were 
set forth in the eighteenth century. Pick up any good text 
in descriptive and compare it with Monge’s published in 1827 
(revised edition) and you will find that Monge wrote in 
French; otherwise there is no change, not even in the draw- 
worrying about the subject matter then 
and turn elsewhere to find the trouble 

Some argue that the subject should be simplified so that 
students can better grasp it If this means that all the hard 
parts are to be amputated, that all the life is to be taken ou 
of the subject, then I submit that it better to 
teaching it altogether If | remember rightly, President Wil- 
board that the best reason 
curriculum was becaus« 


ings Let us cease 


were stop 


son once argued before a school 
for keeping a certain subject in the 


the students thought it hard If, however, simplificatior 
means making the subject, as it has become established, 
easier for the student, then I believe we have come to what 


our friend Entropy calls “the root of the trouble.” 

For does not this kind of simplification mean really better 
what is com- 
done in descriptive 
done, then I believe 


have found the some- 


teacher’s function is to simplify 
this 
should be 


teaching? A 
plex to the 
geometry, as it, of 


student and if were 
course, 
we have indeed solved the 
thing that is causing all the 

It is the all too 
schools to place the 
drafting too—in the hands of young and inexperienced men. 
Too often is the subject considered of minor importance and 
both it and drafting are given into the charge of a professor 
work while the real teach- 
is left to young graduates And even where it is 
considered important enough to be organized into a depart- 
ment by itself it is difficult to get men to teach it who are 
experienced in teaching and more difficult to keep them. 

Descriptive geometry and drafting are inseparable com- 
panions; they should be taught together by men whose whole 
interests as teachers should be in them, and these men should 
know how to teach them and relate them. This is not a diffi- 
cult condition to impose upon an institution but to bring it 
about the worth and importance of the subjects must be 
recognized. Young graduates frankly say that they do not 
care to teach along such narrow lines so long as the rewards 
and opportunities in other subjects are more attractive. This 
is a condition which may easily be remedied 

In the hands of a teacher who Knows the subject and who 
knows how to present it to his class, descriptive geometry 
can be comprehended by the average student with the same 
degree of readiness with which he can comprehend other 
subjects; but unless the teacher knows the pitfalls and how 
them, anticipates the student's troubles 


problem; we 
trouble 
practice among out! 
descriptive geometry—and 


common technical 


teaching of 


whose main interest lies in othe: 
ing of it 


to avoid unless he 
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and prepares him for them; unless, in short, he is a teacher 
of descriptive geometry the average class will find the sub- 
ject as hard as it is commonly reputed to be. The some- 
thing that is the matter lies not in the subject so much as 
in its presentation to students. 

Let us continue to study descriptive geometry then for 
the power it gives in imagining, in visualizing, in reading 
and writing the designer’s language but let us find teachers, 
real teachers, to simplify its mysteries. And when we find 
them let us make it at least as worth their while to teach 
des.criptive geometry as to teach other engineering subjects. 

F. G. HIGBEE. 
lowa, 
Iowa. 


University of 
Iowa City, 
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Pressures on the Teeth of Worm 
Gearing 


Referring to F. P. Brown's reply, on page 201, I should 
like to demonstrate how the width of the worm gear affects 
the end thrust. Assume for consideration the case of screw 
and nut, as shown in the engraving. The nut is made a unit 
with a shaft and provision is made to prevent it from moving 
in any direction, while the screw may be considered as an 
ordinary worm. The torque moment M transmitted through 





M Q 








P, A> 



































" Y ah san 7 A/, 
‘ “ iy 
\ ; W, 
Wey 74 
i : 4” <= an "5 | 
VO 
Yy i 
a: Wj | 
| ti ae | 
pia 48 
W/W J | Y 
¥ 
| 


W 


AR MaACtmnsT 


PRESSURE ON THE TEETH OF WorM GEARING 


the worm shaft is represented by the two couples P; + Ps 


M 
moment It is 


=: 
obvious that from the couple P,; + Ps no horizontal force can 
be obtained on the nut. Concerning the couple Py + Py, we 
choose the points A and B as points of application. At each 


and Py, P, each representing a torque 


i 
forces = in opposite directions, so 


2C 


not affect the system. 


point, we add now two 


that they will The combination of a 


M : s 
force 5G with P, and Py respectively gives the corresponding 
resulting forces Rz and Ry. 

The engraving is drawn to scale and shows that Re and R, 


are equal and contained by one straight line so that they 
M M 
subsequently balance each other. One couple 5; C + aC how- 
ever, remains. This couple is equivalent to the couple P,; + 
P, and can yield no horizontal force. From this, we learn 


that in the case of screw and nut, no end thrust can occur in 
any nut worm-gear axis. If, however, we consider a case 
where the worm gear is represented by a layer of metal, or 
that contact takes place in the plane of symmetry only, we 
know that the end thrust would be a definite amount, say, T. 
We now provide a practical width with a subtended angle of 


, 
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90 deg. (many thousand gears of that kind are in daily ser- 
vice), the gear would then be equivalent to one-quarter of a 
nut for our example, and, consequently, give an end thrust 
smaller than T and larger than zero. 

With regard to tooth contact Mr. Brown refers to an arti- 
cle by O. J. Beale. In this article it is assumed that the 
tooth contact can be properly observed, when the teeth are 
blued and the gears meshed afterward. Adolf Ernst, how- 
ever, in his book on Eingriffsverhaeltnisse Der Schneckenge- 
triebe, published by Julius Springer, Berlin, Germany, points 
out that beside “useful contact” there exists a “passing-by- 
contact” also. Those two kinds of contact cannot be found 
separately by experiments, but very well by kinematics. 

In my first article, in Vol. 39, page 159, as well as here, I 
agree with Mr. Brown that the wide angle tooth will not 
help reversibility but that the difference in friction will be 
slight, slight enough indeed to be counterbalanced by some 
other advantages characteristic of the wide angle tooth, such 
as the better contact outside the plane of symmetry. 

OTTO M. BURKHARDT. 

Buffalo, N. Y. 
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A Patented Impossibility 


It seems to be neeessary for me to reply to the note of 
Oo. C. Kuhrt, on page 328. I criticized the patent referred to 
as it is on the record and my criticism holds. There is not 
the slightest suggestion of any flattening of the tops of the 
threads on the bolt either in the specification or in the draw- 
ing, and if bolts are being manufactured as described by 
Mr. Kuhrt, they are not as described in the patent. 

This patent, by the way, is only slightly different from, 
and is practically a reissue of, patent No. 769,717, Sept. 13, 
1904, and in that also there is no suggestion of any flattening 
of the threads of the bolt. 

Two or three days before the note of Mr. Kuhrt appeared 
I received a visit from the patentee who conceded—in the 
hearing of more than one auditor—that my understanding of 
the patent was correct, that the threads could not be cut 
with a threading tool, and that a thread-rolling apparatus 
had been devised for the purpose. It is not for me to re- 
concile these things, but I would like to see one of the bolts 

FRANK RICHARDS. 

New York, N. Y. 
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What’s in-a Name? 


The article on page 242 by Burton A. Prince under the 
above title is one worthy of notice. He mentions several 
glaring examples of how English is incorrectly used in the 
shop. 

It has always seemed to me that a standardization of 
names would be of the greatest service to the trade and in 
the trade. When, for example, a machinist is working in 
certain localities and is asked to repair a certain machine 
part he is told to “Manchester” it. In certain other machine 
shops he would be told to “Dutch” it, both expressions being 
used for the same process. 

Should the workman be a man who has been to neither 
Manchester or Germany, the language would convey no mean- 
ing to him whatsoever. 

Another example: When making a tool in the Eastern 
States, it is customary to refer to almost all small parts as 
“stops,” whether these parts are intended to act as stops or 
not. Yet this misnomer is as nothing compared to those 
met with in the Middle West. There, in certain places, evcry- 
thing he is told to put on a fixture or jig, be it a pin, tongue, 
gage plate or other small part, is called a “hickey.” 

It seems to me that it would be well to call each part 
by a name that would convey to all the specific duty ana 
use of that part. A “pin” used in a tool is at all times in all 
places and shops a “pin.” A stop, tongue and so through all 
the various small parts wowvld bear the same analysis. This 
course of education could well be adopted in the trade schools. 
Tell the boys what the names of parts are, why they are 
called such, and in each case let the name signify the duty 
and uses of the part. © 

Then when this education has been brought to the shops 
by the apprentices who have gone there to work a man will 
be able to converse intelligently about the various machines 
and tools. Sach will know what the other is saying, instead 
of, as is often the case now, either using deaf and dumb lan- 
guage or being competled to learn a different dialect for 
each section of the country. 

A. TOWLER 


New York, N. Y. 
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EDITORIALS 


The Importance of Jigs and Fixtures 


We have become so accustomed to the use of jigs and 
fixtures in the shop, that we are altogether too apt to 
forget the important part they play in modern manufac- 
turing. And at the same time we have neglected to 
give proper credit to the tool designer whose fertile brain 
has produced ingenious holding devices, so that work 
which formerly required the utmost skill on the part of 
the mechanic can now be turned out in much larger 
quantities by what we are pleased to call “unskilled 
labor,’ meaning men who are unskilled in the general 
branches of mechanical work, although they may and do 
acquire considerable skill in handling the particular piece 
of work to which they are assigned. 

If we but stop to consider that modern manufacturing 
would be impossible without the use of jigs and fixtures, 
we begin to realize how much we owe to the designer of 
these devices, for, without them, our automobiles, type- 
writers, talking machines, guns, safety razors, watches, 
and almost any other article we may name, would be 
unknown except to the few who could pay the price of 
having them built by the old method. Not one of the 
well known makes of automobile, even among the high- 
est priced, would be on the general market today but for 
the designers of the various jigs and fixtures which have 
made duplicate manufacturing at reduced cost possible. 

Jig and fixture designing is a field to which the prac- 
tical shop man who wishes to advance is particularly 
adapted, from the mere fact that he has been in intimate 
contact with the work and is very familiar with the ma- 
chining methods to be empjoyed. And when a man has 
worked his way up through the shop to be a tool designer 
he should be recognized and remunerated in accordance 
with the results of his labor. 

The idea of special methods, or “kinks,” for making 
work easier, is as old as the shop itself, and nearly every 
mechanic of the older type has made simple fixtures for 
assisting in the production of duplicate pieces. It is 
probable this gradual growth which makes us fail lo 
realize all we owe to the present-day jig and fixture 
designer. For while they necessarily use many of the 
ideas which are not new, the ingenious combinations 
which we find in every large manufacturing shop and 
which make possible the machining of intricate pieces 
at low cost, play too important a part in our modern life 
to be overlooked. 

There is naturally a great difference in the design, 
some accomplishing very intricate results by extremely 
simple means and at a low cost of manufacture, while 
others are more elaborate than the machines which they 
help to build. Nor is it always easy to determine how 
much finish to put on a tool of this kind, for every dol- 
lar spent in making a fixture requires the machining 
of many more pieces to make the investment profitable. 
Moreover elaborate finish is not necessary as far as the 
accuracy of the fixture is concerned, although a little 


finish undoubtedly adds to the care which will be taken 
of it by the operator. 

These, however, are only details, but the superintend- 
ent or manager who fails to recognize the importance 
of the tool designer in securing an economical product 
is pursuing a shortsighted policy which may seriously 
affect both the quality of his product and the ability to 
dispose of it after it is manufactured. The tool de- 
signer has made possible the modern methods of produc- 
tion and should be suitably recognized and rewarded. 
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Fuel Oil in Navy Yard Forge Shops 


On another page we publish an article describing the 
various installations of oil-burning forges mm the navy 
vards of the United States,- As our readers are aware, 
the different yards have been intimately connected with 
the development of oil burning and, as pointed out in 
the article referred to, they have been consistent in their 
adoption of it. Every navy yard in the country now 
uses fuel oil in the forge shop, and in numerous cases 
coal is entirely excluded as a fuel. As no two of these 
installations have been identical, those who have cared to 
investigate the relative advantages and disadvantages of 
the various methods of burning oil in the forge shop, 
have had ample opportunity to do so. 

The author of the article, after calling attention to 
the fact that the differences in methods hinge on the 
way in which the oil is atomized and mixed with air be- 
fore burning, goes on to outline three well recognized 
methods of burning oil, in which air is used as follows: 
“(A) A combination of an atomizing air jet of about 20 
lb. pressure and a supply of air for combustion under 
low pressure (fan blast). (B) A medium pressure of 
air, about 4 lb., for atomizing and combustion both. (C) 
A fan blast only.” In connection with these systems, two 
general types of burners are considered—open and closed. 
In the closed type all air must come to the burner from 
the fan or compressor through the mains—without the 
admission of other air. In the case of the open type, 
the burner, by its injector action, draws in from the sur- 
rounding atmosphere sufficient air, so that with the atom- 
izing jet complete combustion of the oil is obtained. 

It is stated that experience with these burners, as de- 
veloped and used in the different navy yards, indicates 
the general desirability of the low-pressure “type ©” in- 
stallation. However, where there is a great deal of werk 
to be handled at the open forge, a more positive method 
is required in order to secure the sharp fire necessary, 
and the practice in such cases is pointing toward a med- 
ium-pressure, open-type burner. 

It will be noted as another interesting feature of the 
article that the author discusses the general problem 
of handling the oil supply in the plant and the means of 
conveying it to the burner. In this connection he refers 
to the fact that fuel oil, particularly that now supplied to 
the eastern yards, is heavier than formerly, and draws 
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attention to the desirability of installing a heating tank 
in the system to make the oil limpid, and a pump to 
keep the hot oil in constant circulation through the 
mains. 

The particulars in this article outlining the points of 
difference in the oil-burning practice of the navy yards 
should be of value and general interest to readers. While 
no claim is set forth on the part of the yards in connec- 
tion with the numerous successful installations that per- 
fection has as yet been attained, very important progress 
in that direction has been made, and it must be conceded 
that great credit is due them for developing the open 
forge using oil fuel. 
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Compensation in Washington 


As an indication of 
ducing an adequate compensation law, some of the sug- 


some of the difficulties of intro- 
gestions made by a member of the Inspection Bureau of 
the State of Washington are of interest. Among other 
important recommendations are: 

Either the establishment of a first-aid clause, or the 
repeal of the provision limiting an injured workman’s 
compensation to 60% of his wage. 

A minimum compensation of $30 per month is sug- 
gested. 

Immediate investigation by the labor commissioner 
of the reason accidents have more than doubled during 
the past seven months. It is, of course, quite possible 
that the inerease of accidents is not as great as appears 
on the surface, many accidents probably not being re- 
ported previous to the introduction of the Compensation 
Act. 


business and the logging imdustry are very prolific ol 
accidents and that quite a large percentage of them are 


The figures given show that both the fish-canning 


fatal. 
The rates of payment for permanent injuries have re- 
cently been made public by the commission, and is as 


fellows: Loss of both eyes, $2000; loss of leg, at or above 


knee, loss of major arm at or above elbow, or total deaf- 
ness. £1500: loss of minor arm at or above elbow, $1425; 
loss of major forearm, $1400; minor forearm, $1325; 
hand at wrist, $1250; loss of one eye or of a leg below 
knee, $1000; finger and toe losses range from $500 for 
the loss of a thumb down to $25 for the end joint of a 
little finger or toe. 
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Keeping Posted on One’s Own Line 
of Work 


No one who is at all familiar with the technical papers 
of this and other countries can fail to be impressed with 
the large amount of valuable information which they 
contain and the opportunity they present for acquiring 
in almost unlimited fund of data along many lines. 

There are and others in 
high positions who freely admit that thev secure valuable 
assistance in this way and who make it a part of their 
regular business to know what each issue of their favorite 


many managers, engineers 


publication contains, 
But, the technical papers 
part of one’s business life, it is doubtful if many secure 


unless be considered as a 


For even when one is keen- 
ly interested in his work, he is apt to let the duties of 


the greatest benefit possible. 
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the day crowd out the reading and to postpone it until 
he “has more time,” which time, unfortunately, never 
seems to come. In reality, the reading of one’s technical 
papers should not necessarily be put over into the hours 
set apart for leisure. The matter of keeping posted in 
the latest development of one’s business is surely import- 
ant enough to be considered a part of that business 
rather than to be left to chance spare moments or be 
largely neglected. 

This is being recognized in many places by the estab- 
lishment of systems for calling the attention of those re- 
sponsible for results, to articles published in their line. 
Papers aré examined and marked for the men who are to 
read them—the reading being a part of the day’s work. 

Efforts of this kind show very clearly that those who 
do not keep closely in touch with the latest publications 
are badly handicapped, and the man who does read has 
a decided advantage over the one who does not. 

It sometimes happens, too often for the future welfare 
of the individual, that the man at the top feels that he 
has no need to read. He has “arrived” and there is noth- 
ing more to be learned. But many a man of this kind 
has found to his sorrow that times change, that new ma- 
chines and new methods insist on coming to the front, 
and must be kept track of. It often happens, too, that a 
subordinate keeps so well posted that he is called in wher- 
ever machines or methods are being considered, and this 
same subordinate may be called to fill the manager’s chair 
before anyone realizes what has happened. 

Keeping posted is a mighty important part of any- 
one’s work and cannot safely be neglected or left to any- 
one else, or be looked upon as something to be done when 
one has time. 
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Substitutes for Tool-Steel Cutters 

From time to time we run across a shop using mill- 
ing cutters and other cutting tools made from low-carbon 
steel. These are usually carbonized by means of some 
pack-hardening process and then hardened and tempered 
ov some of the well known methods. But, while they 
seem to give excellent satisfaction and the users are very 
enthusiastic in support of the process, we are very apt 
to find a return to the use of carbon or high-speed steei 
within a few years, if not sooner. It seems as though 
after the first enthusiasm had worn off that there were 
certain disadvantages, or at least not sufficient improve- 
ments to warrant making one’s own tool steel, for this 
is practically what it amounts to. 

Many of the railroad shops have had spells of making 
milling cutters from discarded axles and similar low- 
carbon steel, but their use dees not seem to be continued 
over a long period in many cases. The difficulty of secur- 
ing proper material, which too often exists in railroad 
shops, may be a sufficient excuse for trying this method, 
although it does not seem to be satisfactory enough to 
warrant its being continued. It would be interesting to 
know the experience of our readers who have tried these 
substitutes for tool with as much exact 
information as to and results as possible. These 
attempts to get away from the use of tool steel, date 
back many years, and include the use of chilled cast-iron 
lathe tools, which probably antedated the later method 
of carbonizing low-grade steel. But whatever the sub- 
stitute, it would be interesting to know the exact reasons. 


various steel 


cost 
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Vertical Miller 


The halftone shows a vertical miller built by the 


Becker Milling Machine Co., Hyde Park, Mass. 


The vertical movement of the head is automatic by 
worm and wheel. An automatic stop is provided for 


throwing out the feed, and the head has quick return 
by hand. A micrometer stop-gage accurately gages the 
depth of cut. 

The spindle end is threaded to receive large surface 
mills. Shank cutters are retained by means of a draw- 
in bar, and the machine can also be equipped with special 


— —, 





SHOP EQUIPMENT NEWS 


AMERICAN MACHINIST 45% 








Engine Lathe 
The halftone shows a recent product of the Cincin 
nati Lathe & Tool Co., Cinemnati, Ohio. 
This lathe is intended for tool-room use and can be 
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ENGINE LATHE 


equipped at any time with turret, draw-in chucks, re- 
lieving and taper attachments. The head is made with 
either single or double-back gears and the three-step cone 
will accommodate a 3%4-1n. belt. 

‘he bed is supplied in any length. The apron is of 
the box type, has a chasing dial operated from the lead 
screw for catching odd threads, and the automatic stop 
for throwing out feeds. 

The quick-change feed device provides a wide range 
of feeds and threads, both English and metric. 
" 
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1000-Ton Hydraulic Press 


The main parts of the press shown in the accompanying 
illustration are made of forged-steel and openhearth- 
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VERTICAL MILLER 


draw-in chucks. The spindle driving pulley is mounted 
en an auxiliary bearing and the spindle is back geared 
64 to 1. The rotary attachment is fed automatically 
or by hand in either direction, and is provided with auto- 
matic stops. 

The feeds, eight in number, are derived from > com- 
pound gearing. The machine is furnished with two sizes 
of table permitting 50 and 62 in. of table feed, respec- 
tively. The traverse of the crossfeed is 20 in.; the 
automatic vertical feed of the spindle, 12 in.; the great- 
est distance from the spindle to the platen, 29 in.; the 
automatic vertical feed of the knee, 20 in.; the floor space 
necessary, 9 ft. high, 7 ft. 10 in. deep and 6 ft. 1 in. 
wide: net weight, about 8800 Ib. 
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1000-Ton Hyprautic Press 
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steel castings. The main pressure ram works through 
a long bearing, packed with U-leather packing held 
in place by a steel gland. The ram is returned by an 
auxiliary ram working through the end of the main cyl- 
inder. A direct pull is thus obtained. All parts are 
accessible for repacking. 

The press head is mounted on wheels, so that the work- 
ing space may be easily changed by moving the head on 
the rods. Strain-rod spacing blocks are placed on the 
rods between the press head and the heads of the rods for 
short work. Adjustable strain-rod supports are furnished 
for supporting the rods while changing the space. 

The largest diameter which can be handled between 
the strain rods is 48 in. Many shops require about 300 
tons pressure for special work of such shape or size that 
it cannot be handled unless a greater space is provided 
between the rods. For this purpose the main press rods 
can be removed and forged bars placed in the outer 
slots of both the cylinder lugs and press head and keyed 
in place. The press will then accommoduate 84 in. be- 
tween the bars: 

The pump is triplex, direct-connected, motor-driven 
and mounted on the press. The pump chambers are cast 
enbloc of government bronze. A selective type of pump 
control is used, which enables the operator to knock out 
any number of the pumps at will. The control will auto- 
matically knock out at fixed pressures without attention 
from the operator. This press is built by the Hydraulic 
Press Manufacturing Co., Mount Gilead, Ohio. 


Combination Swivel Head Lathe 


and Grinder 

The Cincinnati Precision Lathe Co., Cincinnati, Ohio, 
has improved their line of friction-head bench lathes, 
by fitting them to do cutter grinding, as well as other 
classes of grinding and lathe work. This has been ac- 
complished mainly by the addition of a clutch mechanism, 
operated by a lever from the back, which allows free rota- 
tion of the spindle. 

The method of applying spring pressure to the friction 
disk, has also been improved in this machine, and with 
the head set parallel with the ways, the regular screw- 
cutting attachment, described in a recent issue of the 
AMERICAN MACHINIST, may be used. 

Fig. 1 shows the head swiveled around and a 7-in. 
milling cutter locked in place, for grinding the sides 
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of the teeth. The tooth-rest bracket is, in this case, bolted 
to the swivel head itself, but may with equal facility be 
bolted to the bed of the machine. The grinder head bolts 
to the regular compound tool rest, and is run by means 
of a round belt, from a drum overhead. The grinding 
wheel may be placed on either end of the spindle. 

Fig. 2 shows a rear view of the machine. It is here 
set for the grinding of the edges of the milling-cutter 
teeth, which are set diagonally into the body, to give a 
shearing cut. To grind these edges properly, the tooth 
rest A, is mounted on the slide carrying. the grinder 
head. This allows the cutter to rotate slightly as the 
grinding wheel.is fed along the edge of the tooth. The 


lever used to work the internal clutch, is shown at B. 
pressing outward, 


The principle of this clutch, is the 
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against a sleeve, of a number of pins, by means of a 
cone against which the inner ends of the pins are in con- 
tact, as shown in Fig. 3. This engraving also shows the 
general layout of the head mechanism, with its friction 
disk drive through bevel gears to the spindle. The method 
of setting the gears does away with the tendency to chat- 
ter. The clutch handle is indicated at A, and the forked 
end which engages a groove in the expanding cone, at BP. 
The method of setting the pins so that as the cone ‘is 
raised, they will be pressed outward against the gear 
bushing, is plainly shown. 
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When the outer end of the lever A is pressed down the 
pins are forced outward and lathe spindle will revolve 
with the friction disk, but when the lever is pulled up, 
the pins are released and the spindle is left free, the 
gear C revolving like an idler. This plan allows the 
spindle to be free or to be run at whatever angle the head 
is swiveled, and is a very desirable feature in a lathe of 
this type, both for grinding and for special turning jobs. 
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Air-Blow Gun for Shops 


The illustration shows a nozzle to control compressed 
air for blowing chips out of jigs and fixtures, drilled or 
bored holes, and for use in the foundry, ete. The jet 
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LLow-Gun NOZZLE 


of air is under the control of the thumb at all times. 
Different tips are provided for various uses, and also a 
nipple for connecting with the rubber hose. This is 
made by the William Powell Co., Cincinnati, Ohio. 
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Horizontal Miller 


The halftones show one size of a line of horizontal 
millers recently developed by the Becker Milling Machine 
Co., Hyde Park, Mass. 
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Back gears are provided and 21 spindie speeds of 8 
to 375 r.p.m. are obtainable, seven with open belt and 14 
with back gears. 

The feeds are obtained through the friction disks on 
top of the machine and any feed from 0.003 to over 0.600 
in. per revolution of the spindle can be obtained. The 
table feeds are adjustable to the limit ef endurance of 
the cutter while the machine is running. 

The spindle is mounted in an adjustable barrel, which 
can be locked in any position within its limits of adjust- 
ment. The machine can be furnished with an automatic 
spindle traverse for boring. 
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Safety Pneumatic Riveting Hammer 


The halftone shows a pneumatic riveting hammer, 
equipped with a safety device. The safety device consists 
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Sarety Pneumatic Riveting HAMMER 

of a knurled nosepiece, which is screwed over the end of 
the hammer cylinder, the cup end of the rivet set project- 
ing through an opening, and holding the rivet set in 
place. In addition, the lower end of the cylinder is 
slightly closed in with a taper throat, corresponding with 
the taper end of the piston. This makes it impossible 
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A HorizontaL MILLER 


The drive is by constant-speed pullev, and for that 
reason the machine can be driven direct from the line 
shaft. The gear box is placed between the constant-speed 
pulley and the pulley which drives the spindle through a 
wide double belt. 


for the piston to come out of the cylinder at the lower 
end. 

This safety hammer is the latest addition to the line 
manufactured by the Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 
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Releasing Chuck for Forming Work 


The releasing chuck shown is designed to hold either 
male or female threaded pieces and eliminates the neces- 
sity of stopping or reversing the machine in chucking 


or removing the work, 
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ReLeAstne Cuuck For Forminc WorK 


The operation of the chuck will be clear from the illus- 
tration. It is a recent product of the Manufacturers’ 
Equipment Co., Chicago, Tll., and is made in two regular 
sizes having a capacity of 24% and 4 in. 
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Signal for Odd-Thread Cutting 


By S. P. Ropinxs 
The illustrations show a simple signal attachment to 
assist in the cutting of odd threads, which are hard to 
catch by the old method of chalking the faceplate and 
The illustrations show two methods, mechanical 
The mechanical method is shown in Fig. 
to the lead serew. This 
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screw. 
and electrical. 


1. <A cam collar 
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SIGNAL For Opp-THREAD CUTTING 


sot 


is a single-throw cam with a stroke of from 4 to 1 in. 
It can be made in halves for ease of attachment. A bent 
lever B is pivoted on the front of the bed, so that a pin 
in the lower end engages the cam track. The upper end 
carries a small bell. On the faceplate of the lathe is a 
bolt (, which carries a small spring clapper. When 
starting to eut a thread, the half nut is closed and the 
bolt C in the faceplate is brought into the position where 
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the spring clapper will engage with the top end of the 
lever B. The cam A is then turned on the lead screw 
so that the top end of the lever B is swung forward into 
engagement with the spring clapper. The cam is then 
clamped tight to the lead screw. It will be seen that 
the cam will throw the bell into striking position at each 
revolution of the lead screw, but the bell will be struck 
by the spring clapper C at the correct time only for clos- 
ing the half nut. 

The electrical method, shown in Fig. 2, requires a dry 
cell 1 and bell B. A contact strip ( is fastened to the 
collar D, which can be turned on the lead screw EF and 
clamped in any position by a setscrew. A contact strip / 
is fastened to the faceplate G. When the lead serew and 
faceplate are in correct relation the circuit is closed by 
the contacts F and C' and the bell rings. 
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Repair Kit for Air Brake Fittings 


A new tool for repairing Westinghouse check-valve cases 
and New York triple valve bodies is being made by A. N. 
Rutan, 365 West Gray St., Elmira, N. Y. 

The outfit is shown in Fig. 1. For reeutting threads, 
the hexagonal die A is used. It is made this shape so 
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Fic. 2. Damacep Firrines 
that it can be turned with an ordinary wrench and man- 
ipulated in out-of-the-way places. 

The facing and counterboring tool is shown 
sembled at B,C, D, FE and F. At the extreme right in 
Fig. 1 is an end view of the assembled facing and coun- 
terboring tool. The steel shank B has secured to its for- 
ward end the counterboring cutter D and the facing cut- 
ter ©. The shank B is a running fit in the bronze cap E£. 
which fits the thread in the bronze part F. The perime- 
ier of the facing cutter C is a running fit in the smocth 
part of the bore of F. These two bearing points 
steady and align the tool properly. The front end of 
the part J’, ahead of the cutters D and C, is threaded 
the same thread as the air-brake fitting, and lateral holes 
are provided for the egress of the chips. 

The method of using the tool is shown in Figs. 2 to 6. 
In Fig. 2, at A, is shown a triple valve with the check- 
valve case broken and the threads stripped at the branch 
pipe-union connection B. The break is the full depth 
of the counterbore in the check-valve case. Either of 
these defects renders the part worthless. 


disas- 
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Fics. 3 To 6. THe Work 
In Fig. 3, the thread on B is being recut by means of 
Fig. 1. 

In Fig. 4 is shown the refacing and counterboring by 
means of the tool D, which is screwed on to the thread 
on B. The shank D is turned by means of a ratchet 
brace EF. 

Figs. 5 and 6 show respectively Westinghouse and 
New York triple valves after repairs have been made. 
The time necessary to make such repairs is not more than 
10 minutes and the work is done in place on the car. 


the hexagonal die A, 
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In a test conducted at the Worcester Polytechnic Insti- 
tute, a speed of 3310 r.p.m. for an automobile motor was es- 


tablished. When the tests were made, care was taken that 
the conditions should resemble, as closely as possible, those 
encountered in actual duty on the road. 

A dynamometer showed that the 
motor was reached at 1120 r.p.m at 


the 
was 


20-hp. rating of 
1900 r.p.m., 30 hp 


IN 


PROGRESS AND COMPLETED 
developer; at 3310 r.p.m., 36 hp. was developed, or a speed 
equivalent to 89 miles per hour {t approximately 3300 r.p.m 
the power curve began to drop The motor used for the test 
was a Studebaker 
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Allowance for Oil Films 
The question of running othe fits is always with us 

and one of the main troubles is in knowing what allowances 


With grinding spindles 


work, the 


to make in specific cases high-speed 


for highly 


possible 


finished bearings must run as close as 
For this 
run in a phosphor-bronze 
% to 1 in. in diameter, the 

On larger soft-steel spindles of 
a cast-iron bearing, the allowance is 
to allow more oil space 

As on high-speed spindles the 
kind of bronze or of bronze supported by cast iron, while 
the bearing will expend faster than 


binding tendency on this 


usually 
spindles of from 
film is 0.00075 in 


hardened-steel spindle is 
with 
allowance for oil 
in diameter, having 
0.0015 to 0.002 in 


work a 


bearing and 


3% in 


from 


some 
the 
the 


account Ss 


bearing is usually 
spindle is hardened, 
spindle and so all 
avoided 
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NEW PUBLICATIONS 





THE GAS ENGINE HAND BOOK. By E. W. Roberts, Three 
hundred and twenty-three 4% x7-in. pages; 85 illustra- 
tions; indexed. The Gas Engine Publishing Co., Cincin- 
nati, Ohio. Price, $2. 

This is the seventh edition of this well known work and 
is fully rewritten, the author here giving the reader the ad- 
vantage of added experience, and treating the subject from 
the standpoint of the latest practice. The book is divided 
into three parts, the first being descriptive, the second deal- 
with design and the third giving general in- 
formation on installations, care and selection of gas and 
gasoline engines. The treatment is practical rather than 
theoretical. Where formulas of more than ordinary difficulty 
are used, their application is shown in detail by practical ex- 
amples. The book contains 37 chapters. One of the most 
interesting of these deals with the design of two-cycle en- 
gines, the author having long made a specialty of this type 
of engine. Another chapter of special interest is on the de- 
sign of aéroplane motors. The most extensive chapter is 
on testing, this giving in detail the method of making a com- 
plete test, and describing the construction, and operation of 
the gas calorimeter, the monograph, etc. 
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William J. Doorley has been appointed general manager 
of the Scottdale Machine & Mfg. Co., Scottdale, Penn., in which 
position he succeeds E. A: Humphries. 

W. W. Van Ausdall has been appointed sales engineer, ‘n 
charge of the special reversing planer motor department, of 
the Triumph Electric Co., Cincinnati, Ohio. 

F. G. Haldy, for several years in charge of the pulley block 
department of the Yale & Towne Manufacturing Co., and more 
recently superintendent of the Whitlock Coil Pipe Co., Hart- 
ford, Conn., has become associated with the Franklin-Moore 
Co., Winsted, Conn., in the capacity of sales engineer. 

Joseph A. McDonald, for a number.of years assistant gen- 
eral superintendent of the Ohio Works of the Carnegie Steel 
Co., has been appointed general superintendent of the Cam- 
bria Department of the Cambria Steel Co., Johnstown, Penn., 
in which capacity he will report to E. E. Slick, vice-presi- 
dent and general manager. 
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Fred Harris Daniels 


chief engineer of the American Steel & 
the wire industry of 
died at his home 


Fred H. Daniels, 
Wire Co., and a conspicuous figure in 
this country during the past thirty years, 
in Worcester, Mass., on Aug. 31. 

immediately upon graduation from the Worcester Poly- 
technic Institute in 1873, Mr. Daniels became identified with 
the wire industry in the capacity of draftsman with the Wash- 
burn & Moen Manufacturing Co. He was the first man to be 
employed by that company in such a capacity. He was im- 
mediately thrown in contact with Charles H. Morgan, who was 
then general superintendent of the Washburn & Woen plant 
and later became a national figure in the mechanical world. 
The association became an intimate one and continued until 
Mr. Morgan retired from the business in 1887 in order to de- 
vote his entire attention to the Morgan Spring Co., which 
four years later became the Morgan Construction Co. During 
this period Mr. Daniels, in company with his distinguished 
coworker, visited Europe a number of times to investigate 
rod-mill development. The problem which troubled them 
most was the development of an automatic reel for coiling 
the rods, which had never been accomplished up to that time. 
One day on the return passage of one of these journeys both 
inventors were seated on the deck watching the sailors coil 
rope after shortening sails. Mr. Daniels suggested that this 
was a practical way to coil hot wire and it was decided that 
the idea was wholly feasible by the substitution for the arm 
of the sailor of a rotating coiling pipe, with the finishing 
rolis to impel the rod forward into a stationary receptacle. 
Mr. Morgan immediately suggested a stationary pipe and a 
revolving receptacle with a vertical axis. This method has 
never been improved upon and the result of that journey was 
the automatic “laying” reel now in common use in nearly 
every rod mill in the world. As the result of this joint in- 
vention, the art of rod rolling was revolutionized. 
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Shortly after Mr. Morgan’s retirement from the business 
Mr. Daniels became general superintendent and remained in 
that capacity until the absorption by the American Steel & 
Wire Co., when he was appointed chief engineer of the thirty 
plants under the control of that corporation. 

Mr. Daniels’ inventive genius asserted itself almost im- 
mediately upon his connection with practical work. Although 
his inventions principally relate to wire and rod mill pro- 
cesses, they were not entirely confined to this work and his 
broad mechanical vision is reflected in many other inventions 
which cover a wide range of usefulness. After the American 
Steel & Wire Co. became the property of the United States 
Steel Corporation, Mr. Daniels was appointed chairman of its 
board of engineers, which has charge of the 143 plants under 
its control. f 

In addition to his exceptional mechanical abilities, as well 
as advanced metallurgical knowledge, Mr. Daniels possessed 
strong executive qualities, and it was the latter qualities that 
played an important part in his highly successful supervision 
of the erection and equipment of numerous wire and rod mills. 

Mr. Daniels was a prominent member of many technical 
societies and had been a vice-president of the American So- 
ciety of ‘Mechanical Engineers. He was 60 years old at the 
time of his death and is survived by a widow and three sons. 
All of the latter are employed in engineering work. 


AJ 
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Safety Congress 


The Second Annual Safety Congress, under the auspices 
of the National Council for Industrial Safety, will be held 
at the Hotel McAlpin, New York, Sept. 22 to 25. 

When it is realized that every year. 2,035,000 workmen are 
killed or injured through accident and it is confidently stated 
that at least 50 per cent. of these are preventable, the need 
of concerted action cannot be too forcibly urged. 

The program of the coming convention includes papers 
by some thirty-five of the leading safety men of the country. 
The fact that the council has adopted the policy of printing 
and distributing the proceedings of its conventions is an 
added boon to the important work for which it was organ- 
ized. 


o9 
ve 


Machine Tool Builders Convention 


The annual meeting of the National Machine Tool 
Builders’ Association will be held at the Hotel Astor, 
New York City, Oct. 22 to 24. 

As soon as the details have been completed the pro- 
gram will be announced. 


Ad 
ee 


Paint Firm Celebrates 


5, Felton, Sibley & Co., Philadelphia, Penn., cele- 
fiftieth anniversary of their business. A formal 
took place in the firm’s new varnish factory in 
Camden, N. J., and consisted of a testimonial dinner by the 
company to all its employees. The event was further sig- 
nalized by the distribution of a cash bonus to the employees, 
the amount varying according to the years of service. 


On Sept. 
brated the 
celebration 


4 
Engine Total 
Weigat of 

No. of Revo- Weight B.hp., com- 

Name of Country Cyi:in- Bore and lu- With lete for 5 

of Origin ders Stroke B.bp. tions Flywheel Hrs.’ Run 

ib. Ib. 
Albatross(U.8.A.).. 6 4} in.x5 in. 50.0 1230 250 10.6 
Anzani (F.) 3 105x120 mm. 30.0 1300 115 8.44 
Anzani (F.) 6 105x120 mm. 60.0 1300 167 6 86 
Austro-Daimler( A) 6 130x175 mm. 120.0 1200 420 7.55 
Barricuand & Mar- 
re (F)... 4 112x100 mm. 30.0 1400 266 13.65 
(a) Chenu (F.) 4 110x130 mm. 52.4 13¢9 257 9.09 
(a) Coenu (F.) 6 110x130 mm. 99.7 1617 394 7.42 
(a) Curtiss(U.S.A.) 4 4 in.x5 in. 40.0 1200 162 8.92 
Daimler Mercedes 

(G,). P 6 120x140 mm. 100.0 1350 420 7.92 
(a) Green (G.B.).. 4 140x146 mm. 62.0 1155 302 9.55 
Gvro (U.8.A.)...... 7 4.3 jn.x4.75 in. 50.0 1150 160 7.65 
Hall Seott (U.S.A.) 8 4 in.x5 in. 83.0 1500 290 7.90 
Kirkham (U.S.A)... 6 4} in.x4} in. 54.5 1300 235 8.57 
Maximotor (U.S.A.) 4 44 in.x5 in. 50.0 1200 210 8.36 
1 it. 2 ae : 5 110x160 mm. 60.0 1100 8.98 
(c) Renauit (F.).... 8 96x120 mm. 78.0 1800 397 8.53 
(a) Salmson (F.)... 9 120x140 mm. 110.0 1280 7.09 
(a) Wrigat (U.8.A.) 4 4? in.x4 in. 39.0 1600 190 9.94 
Wolseley (G.B.). 8 5 in.x7 in. 126.0 1150 605 9.31 


Note.—(a) Data obtained from official tests. (b) Air-cooled head. 


(c) Propeller driven off cam-shaft. 
TABLE OF PERFORMANCES OF VARIOUS AERONAUTICAL ENGINES 
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Perpetual Force Clock Mechanisms 


By Ropert 


SYNOPSIS—A clock mechanism which runs without 
attention by the energy secured from the erpansion and 
contraction of bars made of a special composition. A 
method of utilizing this natural change in materials to 
supply @ force for keeping a clock wound at all times. 
Three styles of clocks show how the principle ts applied. 
bs 

There seems to be some confusion of the terms “per- 
petual force” and “perpetual motion,” and these terms 
are often used synonymously. There is, however, a differ- 


ence. “Perpetual force” is an acknowledged fact, there 


Mawson 
a perpetual winding clock. Most clocks are run by a 
spring or weight and have to be wound daily, every eight 
days, or in some of the later models, every year. We 
have also pneumatic and electrical clocks, the latter being 
wound by a battery or an electrical current from the 
contact of a master clocx. 

It is a well known physical law that all bodies con 


tract or expand with changes of temperature. The mech 


anism of the first clo. k Mr. Bangerter. the inventor. 
made, embodying the principle of metal eX pansion an 
contraction, is of interest. The expansion metal used 

















a eeAm bisce: 




















SEE 


Fira. 2. 


Fig. 1. Rear ViEw or 
MECHANISM 


being many examples of it, but “perpetual motion” is a 
mechanical and scientific impossibility. This can best be 
explained by an example. Grayity is that force which 
draws all bodies, regardless of their weight, around the 
its surface in a straight line toward the 
This is “perpetual force,” but we 


earth and on 
center of the earth. 
know that, owing to other forces, either mechanical, or- 
ganic or physical, this force is never converted into “per- 
words, all bodies do not 


petual motion.” In _ other 
If they did, the world 


travel to the center of the earth. 
would be in a state of chaos. 
Many attempts have been made by inventors to produce 


Front View OF 
MECHANISM 


3. BaALL-CONTROLLED 
MrCHANISM 


Ira. 


for this clock was zine wire and strips, and it required 
500 Ib., aggregating a bulk 8 ft. high, 24 in. wide and 18 
in. deep. And yet this enormous mass of metal supplied 
only enough energy to run a watch movement. 


THe OniGgiInaL Form or THE CLOCK 


Fig. 1 shows a rear view of the original clock with 
one of the zinc strips removed at A. These strips were 
connected by levers, shown at the upper and lower ends 
of the clock frame. These levers were then connected by 
the wires shown to pawls engaging into the ratchets, seen 


in the center of the mechanism. These various ratchets 
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were connected to a central ratchet, which wound up 
the clock by means of a chain attached to the spring 
A front view of the clock is shown in Fig. 2. 
In this view a number of the levers which worked on 
knife-edges are shown at A; the chain attachment from 
the central ratchet to the spring barrel is plainly shown 
at B. 

Three styles of perpetual self-winding clocks, manu- 
factured by the. Eterna Clock Co., New York City, are 
here shown and described. These clocks employ no elec- 
tricity, chemicals or fuel to produce the energy to run 
This is supplied by strips of secret composition, 
In other styles 


barrel. 


them. 
which possess a high expansive quality. 
of clocks and watches, the desire of the maker has been 
to guard against or equalize this expansion or contraction, 
and consequently we find the compound pendulum in 
clocks, and compensators in watches. 

The clock shown in Fig. 3 is fitted with a number of 
these composition strips A, which are rigidly fast- 
ened at the lower end. At the upper end each strip 
is fastened to a lever. These levers are then attached 
by means of adjustable joints to a central lever B. The 
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sion or contraction of the composition strips A, Fig. 3), 
the ratchet will cause the front ball-carrying wheel G to 
travel in a clockwise direction. 

The ratchet wheel F is fitted with two opposite pawls, 
its purpose being to act as a check on the ratchet 
wheels C and /), should either of them slip for any rea- 
son. The ratchet wheels C, D and F, and also the front 
ball-carrying wheel G, are held rigid to the shaft 1. The 
front wheel @ will accommodate thirty-four %-in. balls 
at a diameter of 13 in. The balls are fed automatically 
into the wheel and travel clockwise, being conveyed to the 
upper raceway J, when they are automatically ejected 
into it. They are then fed automatically into the rear 
wheel A, which is made with a ball center diameter of 12 
in., accommodating six 7-in. balls. 

This radius of 6 in. with the ball or balls provides 
an arm, multiplying the leverage on the ratchet wheel 
L. The advantage of having the two wheel diameters 
different will be apparent, for as the balls are ejected 
automatically from the rear wheel into the lower raceway 
M the balls roll (owing to the slope of the raceway) 
to the feeding trough of the front wheel. This is re- 
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Fie. 5. Wrtent-Con- Fra. 6. 


TROLLED METHOD 


joints are made adjustable so that shouid one strip ex- 
pand more than the others, the levers may be adjusted to 
resume a horizontal position. The force of the lever B 
acts through the rod C, which is attached to the weighted 
lever J). 

A view of the ball-actuating mechanism for the clock 
in Fig. 3 is shown in Fig. 4 The lever A (the same 
as J), Fig. 3), is attached by a rod B to pawls, which are 
in mesh with the toothed wheels C and D. One of these 
wheels is cut with the teeth right-handed and the other 
left-handed (as shown at £ in the front elevation). These 
oppositely cut teeth are provided in order that, no matter 
whether the lever A falls or rises (due to either expan- 








FITTED TO A 
YEAR CLocK 
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View SHOWING 
STRIPS 


Fra. 7. 


versed when the balls are ejected from the front wheel, 
for here, as the slope is backward, they roll toward the 
feeding device of the ‘rear wheel. 

The rear ball-carrving wheel K is fastened on a sleeve 
N, on which is mounted the chain wheel L. This sleeve 
is loose on the shaft /7, hence its motion is entirely in- 
dependent. As the wheel A revolves, the motion is trans- 
mitted from the chain wheel Z by the chain O to the 
chain wheel P?. This wheel is mounted on a shaft on 
which is fixed another chain wheel Q. This wheel is 
connected by the chain R to the spring drum of the clock. 
Therefore, as the wheel K revolves, the clock is wound 


up automatically. The rear wheel receives 12 balls in 24 
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hr., and the front wheel raises 5 to 25 balls in the same 
period, according to the different changes in temperature. 
For a variation of 5 deg., say from 60 to 65 deg. F., the 
expansion of the strips (16 in number) would raise 14 
balls. 

The clock is made with a reserve supply of energy for 
two months. In other words, the clock would continue to 
run should the temperature remain absolutely constant 
for two months, which is a climatic impossibility. 



















































































Fie. 4. ACTUATING MECHANISM FOR CLOCK 


Fig. 5 shows a clock, the winding mechanism of which 
is controlled by a weight. The same principle of expan- 
sion and contraction of the composition strips A supplies 
the operating energy. These strips are also rigidly fixed 
at the lower ends and allowed to move at the upper ends. 
As they either expand or contract, being fastened by 
levers to pawls, the ratchet wheels B are revolved. At- 
tached to these wheels is a chain wheel, around which the 
weight chain C passes. The other end of this chain is 
attached to the spring barrel of the clock, and the wind- 
ing of the ratchet wheels, caused by the varying changes 
due to contraction or expansion, keeps the clock wound 


up. 
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APPARATUS APPLIED TO A YEAR CLOCK 


Fig. 6 shows this principle applied to a standard 400- 
day clock. As can be easily seen, the varying tension of 
the spring in this style of clock as it gradually runs down 
changes the accuracy of its time-keeping quality. This 
is entirely obviated by the method shown of controlling 
the spring. The strips of expansible material are placed 
on each side of the clock frame, being again rigidly fixed 
at the bottom, and are fastened by levers working on 
knife-edges to the two rods A on each side of the clock. 
These rods are fastened to the two levers B, one on each 
side, between which is placed a lever C, working on a 
knife-edge. To this lever is attached the weight D, fast- 
ened through the medium of the upper lever F to the arm 
F. On this arm is mounted a double-acting pawl, which 
winds up the ratchet wheel attached to the spring barrel 
of the clock. Thus the clock is wound up whether the 
weight rises or falls. 

The principle of oppositely cut teeth on the sprocket 
wheels is again applied here so that the weight is wound 
up by either the expansion or the contraction of the strips 
A, shown in Fig. 7. This view also shows the method em- 
ployed for attaching the upper ends of the rods at B, 
which transmit the motion of the expansible material to 
the weight lever as described. 

The question might be asked, whether this principle 
could be used for larger units. Ordinary clocks will run 
24 hr. with an energy equal to 1 lb., dropping a distance 
of 12 in. One horsepower is equivalent to 33,000 lb. mov- 
ing 1 ft. per min., or 47,520,000 lb. moving 1 ft. every 24 
hr.; hence, an engine producing 1 hp. would be able to 
run 47,520,000 clocks. Supposing the expansible metal 
strips to cost only $1 per clock, it would cost $47,520,- 
000 to create a 1-hp. engine. This would indicate that 
the principle, though feasible for clock and similar work, 
is not practical for larger units. 


Mechanical Drawing in Trade Schools 


By Artuur B. Bassirr* 


Mechanical drawing is not only the language of the 
engineer, but also the language of the shop and of the 
mechanic. In many shops the apprenticeship schools are 
ably handling this branch of the work; trade schools 
devote a portion of their time to the subject; manual- 
training schools and most of our high schools have 
mechanical drawing either as an elective or as part of 
the regular course. Our technical schools have drawing 
scheduled directly or indirectly as a part of every year’s 
work. 

The first year is largely devoted to elementary exer- 
cises with instruments, the remainder of the time being 
given to the application of the subject and to machine 
design. Thus it is that the man taking the subject gets 
his design and practical machine drawing at the same 
time, although a good knowledge of practical drawing 
should precede designing. 

The tendency in high- and manual-training schools is 
to follow the lead of the colleges, and give an abstract 
presentation of the subject for at least one-half the 
assigned time. In many schools it seems as though pro- 
jection is used for all manner of mental gymnastics; and 





*Head of the Department of Drawing and Design. Went- 
worth Institute, Boston, Mass. 
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the more grotesque they are the greater seems to be the 
value attached to the problem. Many problems with a 
practical application are so presented that it is difficult 
to recognize them in practical machine drawing. High 
schools appear to follow the outline of technical schools 
on a smaller scale, and colleges have endorsed this by 
placing mechanical drawing, of the type referred to, on 
their elective list of required subjects. This forces the 
high school to do that type of work. While this course 
imay be necessary for the five per cent. of the boys who 
go to the higher institution of learning, how about the 
ninety-five per cent., a large part of which enters that 
other college—the college of hard knocks in shop, manu- 
facturing plant or factory? 

TeacH WHAT STUDENTS NEED 


These statements are not made in a spirit of criticism, 
but simply that a comparison may be made between the 
conditions under which the courses are presented in the 
schools above referred to and those met in the imstitu- 
tions where short trade courses are given. 
Young men enter these courses to get an intelligent un- 
This course 


one-vear 


derstanding of the trade they have chosen. 
must consist largely of shop work, the remaining time 
being devoted to allied subjects such as mechanical draw- 
If the student 
making. or 


ing, mathematics, applied science, ete. 
elects machine-shop pattern 
foundry practice, one-half or more of his time will proba- 
bly be spent in the actual shop practice. With the allied 
subjects to divide the remaining time, it will be readily 
seen that not more than four or six hours per week could 
be given to mechanical drawing. Thus, in the short 
trade courses of approximately 36 weeks the subject of 
mechanical drawing would receive between 144 and 216 
Very little time can be spared for abstract work. 
and at 


practice or 


hours. 
All problems must teach principles of drawing, 
the same time be drawings of such a nature that they 
may be taken into the shop and used there. 

The vertical, horizontal and profile projections of a 
rectangular prism, that old familiar problem, must stand 
aside for the two views of a planer parallel. While this 
is nothing but a rectangular prism, there is a deal more 
of practical value and interest in a planer parallel prop- 
erly drawn and dimensioned than in the rectangular 
prism with its projection lines and axes of projection 
most beautifully executed. In one case we have a prob- 
lem of the imagination, in the other we have views: 
obtained by looking at the object in one direction and 
another by looking at it from a second position. With 
a few simple rules for locating these views and adding 
dimensions, we have the working drawing of a planer 
Such a problem as 
No preliminary 


necessary, as the 


one 


parallel good enough for any shop. 
this may be the first step in the subject. 
exercise in the instruments is 
number of instruments needed for the solution includes 


use of 


only pencil, eraser, T-square and triangle. 
THE 


The parallel has a decided advantage over the prism, 
The boy 


VALUE or Reat THINGS 


when we consider the correlation of subjects. 
would never look outside of a geometry or a drawing-book 
for a prism, but to him the planer parallel is a real, tangi- 
hie thing. The fact that the drawing room is making draw- 
ings of actual things cannot be emphasized too much nor 


too early in the course. The student will have a greater 
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respect for the subject, will appreciate more fully the 
value of accuracy in drawing, and will have more respect 
for the drawing from which he is asked to work. 

Problems could follow involving hidden lines, oblique 
surfaces, circular work, drawing to scale, sectional views, 
screw threads, machine fastenings, etc., which would give 
a foundation to special work in any one of the manufac- 
turing trades. In the machine trade this preliminary 
training may be supplementary to detailing machine 
parts, sketching and drawing tools, devices, etc., design- 
ing simple parts for shop use, drawing gear blanks, lay- 
ing out gear trains, and many other problems which 
would suggest themselves. 

The boy who is studying pattern making would have 
quite a different course after first laying the foundation. 
His attention and energy would be centered on the draw- 
ing of castings involving cored work. The presentation 
of the subject of gearing, too, would be quite different. 
For example, the boy going into the machine trade does 
not need the theoretical curve of the gear tooth or the 
approximate method of laying it out, as does the pattern- 
maker, and it is equally true that the student in the 
pattern-making course does not care for sets of cutters, 
their use, diameter, ete. 


Make Drawines Rigut ann Fottow THEM 


Drawing should be taught in the drafting room of the 
shop. Students will take more interest in a problem 
when they know that the part is to be built in the shop, 
and more care will be exercised if they realize that the 
dimensions, ete., will be checked up by the actual model. 
However, the drafting department must be backed by 
the shop teachers in this plan, or it will lose its value. 
When a tapped hole on the drawing calls for one-half 
inch, there is surely no reason for the machine man to 
have the boy make it nine-sixteenths, even if it would 
be just as good. Work should be to the drawing. Bui 
if the shop man is expected to work to the drawing, give 
him an opportunity to approve them before prints are 
made. The drawing department should, in turn, be will- 
ing to make any reasonable changes in design or sizes 
to meet the needs of the equipment of the shop or the 
jlan of instruction of the teacher of the shop subject in- 
volved. 

The shop courses are not the only ones with which 
the drawing department may codperate. It may, produce 
many drawings for use in the mathematical department. 
Single and compound gear trains, belt drives, ete., for 
figuring speeds are a few of the problems in the draw- 
ing room useful to the teacher of practical 
mathematics. Apparatus for use in the science depart- 
ment could be laid out, planned and detailed in the 
drafting room, thus showing the connection of drawing 
These devices, if built in the shops, would 
heip weld a number of departments together. 

With all these advantages and opportunities come 
added responsibilities, Great care must be exercised to 
keep a perfect balance. The teacher must not be so 
interested in the development of shop drawings that any 
and every boy is used as a producer only. These draw- 
ings must be introduced in such a place in the course 
that the boy will gain just what he needs at that par- 
ticular point. He must bear in mind at all times the 
fact that the product of the school and his department 
is honest, efficient, well trained voung men. 


that are 


and science. 
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Making Large Guns and Projectiles 


EDITORIAL CORRESPONDENCE 


SYNOPSIS—Lathes longer than a modern locomotive 
and weighing as much as a whole passenger train are 
very unusual and confined to the making of coast defense 
and similar guns. The article describes the largest lathe 
yet built, which will swing a forging 102 in, in diameter 
and 73 ft. long. Lathes for making projectiles are also 
shown. 
3 

Those who live inland, and, in fact, all who are not 
fairly familiar with the large guns used for sea coast 
defense, can hardly appreciate the huge size of lathe nec- 
essary to turn and bore them. The lathe shown in Fig. 1 
is believed to be the largest vet constructed, being de- 
signed and built for the U. 8S. Naval Gun Shop at Wash- 
ington, D. C., by the Niles-Bement-Pond Co., at the 
Bement works. The lathe is so long that the preparations 
for its installation include the construction of a tunnel 
extending out under a highway, as there was not room for 
it between the walls of the shop. 

Although nominally a 100-in. lathe, it will swing 102 
in., or 81% ft., over the bed and 72 in. over the carriage. 
It will hold 73 ft. between centers and the greatest dis- 
tance between the faceplate and .the boring bench is 81 


Y 


ft. All of these dimensions are in excess of present re- 
quirements and are believed to allow for all increases 
likely to be made. 

The lathe bed itself is 175 ft. long and is made in 
live sections, but the total over-all length, including pro- 
jections at the end of the bed, brings it up te 185 ft. The 
main portion of the bed on which the carriages travel has 
three broad shears, the total width being 108 in., or 9 ft., 
and the length 103 ft. The rest of the bed extends under 
what is called the boring bench, which has two shears. 
The total width of this is 62 in. and the length 75 ft. 
The weight of the machine complete with electrical equip- 
ment is 800,000 Ib., or 400 tons. 

In order to realize what this means, it may be well 
to make a few comparisons with locomotives, as most of 
us are fairly familiar with them. The distance between 
centers would accommodate the largest passenger loco- 
motive and tender, and this same locomotive with two 
cars attached would be very little longer than this lathe 
bed, while the weight of the complete lathe is about 
equivalent to that of the large locomotive already referred 
to, and a six-car train. It is also interesting to note that 
a gun forging which would requiretthe full capacity of 
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Fie. 1. 


THe Larcest Gun LATHE; Swine 102 In.; Takes 73 Fr. 


BETWEEN CENTERS 
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Fic. 2. Front View, SHowine 
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this lathe would weigh about as much as our large loco- 
motive without the tender, this being in the neighborhood 
of 140 tons. 

There are two tool carriages and two steady rests, each 
carriage having two tool blocks and being entirely in- 
dependent ‘in every movement. This includes power 
traverse, screw cutting, straight and taper turning. The 
usual apron has been replaced by a gear cabinet which 


extends above the bed instead of 
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done in order to avoid vibration, and its attendant chat- 
ter. The main spindle is 21 in. in diameter and the 
faceplate gear 3.6 pitch with a 10-in. face, while the 
pinion for driving the faceplate has an outside bearing 
to avoid overhang. The boring bench is made in two 
sections, having a total length of 85 ft. As can be seen in 
Fig. 3, the rear bearing carries an independent- 40-hp. 
motor mounted directly on the housing, so that the bor- 





down, as is usual, and each carriage 


has its independent controller. The 
front views of the carriages are 


shown open in Fig. 2, exposing all 


gearing which requires changing, 
such as for different turning and 


crosscutting feeds, screw cutting and 
taper turning, this being done by 
gearing instead of fixed formers. The 
carriages, being independent, allow 
them to turn different tapers at the 
same time, or feed in either direction. 
Each carriage weighs 25 tons. 

Power for feeding both the car- 
riage and the boring bench, as well as 
for screw cutting, is obtained from a 
square shaft geared directly to the 


faceplate drive. Another square 
: Am Macuinist 














shaft, running at a comparatively 
high speed is driven by a separate 30- 
front of the 


hp. motor, shown in 















Fie. 4. LATHE ror TURNING PROJECTILES 


ing bar can be revolved independently of the revolutions 
of the gun forging and allowing any desired boring speed 
to be secured without regard to the turning. The bor- 
ing bar is 914 in. in diameter and 80 ft. long, its maxi- 
mum distance from the faceplate being 81 ft. The bar 
is made in two sections and has a 314-in. hole through 
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Fic. 3. Virw rrom Rear, SHowrna Bortnc BENCH 
with Moror ror Drivine Bar 
main driving motor, and drives the friction clutches 


and complete mechanism for the rapid power traverse 
of carriages, tool slides, and the boring bench on the 
bed. This acts by revolving large nuts around a 
stationary screw 6 in. in diameter, which extends from 
the headstock to the end of the main section of the 
bed. 

The main drive isa variable-speed, 75-hp. motor, sup- 
ported both by an extension bracket and by the founda- 
tion, there being no direct connection between the motor 
and the headstock except through the gearing. This is 


. 











the entire length, through which the cutting compound 


is forced under pressure to the boring tools. 


MAKING THE PROJECTILES 
Larger guns require heavier projectiles and for this 
purpose the lathes shown in Figs. 4 and 5 have been rede- 
signed, although they are somewhat similar to the stand- 
ard 36-in. triple-geared Pond engine lathes, with the ex- 
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ception of such departures as are necessary to adapt them 
to projectile work. The lathe shown in Fig. 4 is designed 
for rough turning, forming the point and finishing the 
projectiles up to 16 in. in diameter. These are of forged 
cast steel, which necessitates steel headstock and feed 
gearing, throughout, of wide face and coarse pitch to 
withstand the stresses of this work. Among the improve- 
ments is a new radius link-forming attachment which 
eliminates the counter weights used on previous designs 
and allows the production of any type 
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Pneumatic-Feed Air Drilling Machine 


By Netson B. Henry 


The feed mechanism and drill stand here described 
were designed to be used in connection with an ordinary 
air drill and is strictly a portable outfit for assembling 
heavy machinery, repair work, etc., where it is necessary 


to drill or ream a number of holes by hand. 





of point from the true are to the later 
points which approach the parabolic 
curves. Four feeds are secured by 
tivo levers without any change gears. 

The faceplate is provided with a 
bell chuck which grips the cylindrical 
base of the projectile blank, while the 
first operation of roughing and finish- 
ing the outside contour, including the 
band groove and point, is performed. 
The projectile is then reversed, the 
pointed end centering itself in the 
spindle hole, while the body is gripped 
in the bell chuck and the end of the 
forging cut off and faced to form the 
base of the projectile. It then goes 
| to the boring lathe shown in Fig. 5. 
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The headstock and feeding mechan- 
ism of this machine are also entirely 
steel geared, the rear end of the 
spindle being provided with a special bearing to take the 
thrust of the boring bar. The boring ram is of forged steel 
6 in. square and has a very long bearing in the tail slide. 


Both of these machines are driven by 20-hp., 4 
to 1 motors. It will be noted that in all the ma- 
chines shown, especial attention has been paid to 


guarding gears and making them as safe as possible for 


the operator. 
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3ORING PROJECTILES 


The drill stand or “Old Man,” consists of a base A 
a column B, an arm C, and a clamp casting D. The 
arm and column are made of 2-in. hydraulic pipe 
finished on the outside to 24% in. diameter and of such 
lengths as may be required. The is slotted and 
provided with a clamp bolt so that the column may 
readily be removed in case one of different length is 
The clamp casting is also slotted and has 


base 


necessa ry. 
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two clamp bolts, so that the drill may be adjusted as to 
height or the arm may be partially rotated for drilling 
at an angle. 

A casting E is pressed on the end of the arm C and 
held in place by a pin F. This casting is recessed and 
threaded to receive the drill cylinder @ and the reser- 
voir cylinder H. Both cylinders are made of brass 
tubing such as is generally used for the working barrel 
of a deep-well pump. Each cylinder is closed at the 
top by a brass cap screwed in place. 

Brass pistons fitted with double cup leathers J work 
in the cylinders. The piston in the drill cylinder is 
fitted with a 1,4; in. steel rod J, internally threaded at 
the lower end K to receive the stud in the top of the 
air motor from which the hand feed star nut has been 
removed. Flats are cut in the rod at L so that a wrench 
can be applied in« connecting up the air motor to the 
rod. The rod works through a brass stuffing box and 
nut at the bottom of the cylinder as shown. The piston 
in the reservoir cylinder has no rod, being held together 
by a short bolt. In other respects it is a duplicate of 
the drill cylinder piston. 

A four way valve O is made integral with the cap on 
the reservoir cylinder and serves to admit air under 
pressure at the top of either cylinder. An exhaust hole 
is drilled in the side of the valve so that when either 
cylinder is under pressure the other is open to the at- 
mosphere. Connection is made from the four-way valve 
to the drill cylinder by means of pieces of Yg in. pipe 
joined by a union. 

In the casting which forms the bottom of the 
cylinders, and midway between them is a needle valve 
M. The valve casing is made of drawn brass rod and 
after being machined is pressed into place. Holes are 
drilled at an angle in the casting so as to intercept the 
valve casing above and below the seat. The valve proper 
is made with a very slight taper so that several turns 
of the hand wheel are necessary to open it appreciably. 
No stuffing-box is needed for the valve stem as the 
greatest pressure (from the drill cylinder) comes be- 
low the valve seat. The hand wheel is graduated so 
that it may be accurately ~eadjusted to any desired 
opening of the valve. 

The lower portion of the cylinders under the pistons 
is filled with a light oil such as is used for hydraulic 
jacks. Care must be taken to see that the proper quan- 
tity of oil is put in the cylinders or the full travel of 
the piston rod carrying the air motor will not be avail- 
able. In order to do this, place the cylinders in an 
inverted position, push the piston rod to the top of the 
cylinder, open the needle valve M several turns and 
pour the oil slowly through the plugged hole N. When 
full, screw the plug in place and pull the piston rod 
as far out as possible. This will serve to shove the 
piston in H to the top of the cylinder. Now remove 
the plug N and continue to pull out the rod until the 
piston strikes the bottom, allowing the surplus oil to 
overflow. Replace the plug and the mechanism is 
ready for use. It is very important that no air be trap- 
ped in the cylinders under the pistons and the method 
of filling outlined above obviates this difficulty. 

Connect the auxiliary air hose to the motor hose as 
shown. Turn on the air, start the motor and set the 
four-way valve so that the top of the cylinder G@ is under 
pressure. The piston in G@ will be forced downward, 
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pushing the drill with it, at a rate of speed dependent 
upon the opening in the needle valve. It is, of course, 
obvious that the “feed” can be varied to suit conditions 
by opening or closing the needle valve. The oil escap- 
ing through the valve into the reservoir cylinder raises 
the piston therein. After a hole has been drilled, re- 
versing the four-way valve causes the oil in H to be 
forced back into G, raising the drill out of the work, 
This last operation only takes a second or two if the 
needle valve is opened wide. , 

With the size of cylinders shown and 90 Jb. air pres- 
sure, about 500 lb. may be applied to force the drill 
into the work. The cylinders are designed to give a 
maximum travel of 6 in., although they can be made 
larger or longer to suit requirements. | 

A motor drill with this feed mechanism is invaluable 
in a locomotive repair shop for drilling and reaming 
holes in frames, cylinder saddles, guides, etc. When 
reaming taper holes it is necessary to slow down the 
feed occasionally so as not to stall the motor when the 
reamer begins cutting along its entire length. The feed 
mechanism does not require the constant attention of 
the operator, and it may be depended on to keep the 
drill working up to its full capacity. As the moter is 
always supported by the oil, the drill will not gouge 
through and stop the motor when the hole is nearly 
completed as is often the case when the drill is fed by 
hand. The outfit is comparatively light and easy to 
set up. There is practically nothing except the cup 
leathers and packing to wear out and need repairing. 

If the feed mechanism is always used in a vertical 
position or only slightly inclined, the piston in the 
reservoir cylinder may be omitted and the air pressure 
allowed to come directly on the surface of the oil when 
reversing the feed. However, it will surely give trouble 
if tilted enough to allow air to get under the piston ir. 
(+ which will cause an uneven or jerky feed. 


2 
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Improvised Cross Feed 
By Grorce H. THomas 


The base of a large circular jig was being faced on 
the only lathe that would swing the job. The lathe was 
old and as luck would have it the first heavy cut was 
sufficient to strip the thread in the nut carrying the 
CTOSS slide. : 

With the mechanical feed out of commission, the jol: 
promised to be a tedious one, until, inside of 30 minutes, 
the following feed was rigged up. 

The lathe hand cut off a length of flat steel stock, 
about 24% in. wide by % in. thick, drilled a hole in each 
end and removing the screw of the cross slide slipped one 
end of this bar over the top of the tool post, fitting 
it neatly and resting it on the tool itself. Across the 
aisle approximately in line with the lathe faceplate, but 
fully seven feet away, the other end was hooked to swivel 
on a bolt fastened in the slot of a miller table, lowered 
to the height of the tool post of the lathe. The two ma.- 
chines were started and the miller supplied the feed to the 
cross slide, while the work went merrily on its way and 
was finished in average time, producing a good job with 
no other inconvenience than that bar temporarily across 
the aisle, 
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Prime Cost of Transacting Business 


By EpwarpD 


SY NOPSIS—A manufacturing plant is in reality a col- 
lection of small factories. The separation of these de- 
partments is one of the first steps in securing accuraie 
knowledge of costs. Some may best be grouped under 
general expense, this depending entirely on the condi- 
tions, as no rules fit all cases. The term “productive 
labor” is hardly as correct as “recorded labor’’—all labor 
being productive, but only certain kinds recorded as pro- 
ducing goods. What is recorded in one plant may nol 
be in another. How erpense, burden or overhead should 
be figured out. 
. % 

If an outside company purchased the entire output 
of your factory, what would remain of your organiza- 
tion? This remainder represents your plant proper. 
The part cut off was the expense to advertise and dis- 
tribute the product. It is, therefore, proper to figure the 
cost of an article loaded in the car ready to ship, as the 
factory cost; to this add an additional expense for dis- 
tributing it. We often find a factory making a profit and 
the selling end tossing it away, or the reverse is true. 

Only a part of the administrative expenses and salaries 
is chargeable to selling and advertising expense. The 
remainder is properly chargeable to your factory or fac- 
tories. The factory portion of the administrative ex- 
pense may be handled in two ways, either as a separate 
cost against the article or prorated against the different 
departments ; automatically, each part, as its cost is fig- 
ured, absorbs its proportion. The selling and advertis- 
ing costs are charged against the product in various ways. 
By the price-obtained-for-the-article method you have a 
very fluctuating gage, because the market is ever chang- 
By the piece or weight method there is an uneven 
By the pro- 


Ing. 
ratio due to the great difference in values. 
ductive labor method, you have the most equitable gage, 
and while not absolutely correct, it is more certain im 
the majority of cases, 


THE 


Consider your plant a collection of small factories. 
If you operate a foundry, handle it as a separate business 
from your factory. The method of analyzing the foun- 
dry will be explained in a later article. If the same 
class of machines is grouped, the determination of the 
machinery departments is easy. If thrown together, then 
the division is one of machine rates. An implement fac- 
tory had the following producing departments: Gray- 
iron foundry: 1. Melting; 2. molding; 3. cleaning; 
1. core. Preparation: 5. punch press; 6. lathe; 7. drill- 
ing machine; 8. blacksmith; 9. sheet metal; 10. wood- 
Finishing: 11. tinning; 12. painting; 13. as- 


FACTORY 


working. 
sembling. 

The expense departments were kept separate for com- 
parative and analytical purposes, and afterward some 
were charged to the producing departments, others to 
the material or the article, thus: Factory expense de- 


partments: 14. Heat, light and power; 15. tool making 
and repairs; 16. shipping and packing; 17. teaming; 
18. factory, miscellaneous ; 19. experimental ; 20. pattern 
making; 21. inspection. 


Material: 22. storekeeper (ma- 


T. RUNGE 


terials). Administrative chargeable to plant: 23. Gen- 
eral office. Distributing: 24. Advertising; 25. sales. 

By dividing the payroll into these departments it is 
impossible for a man to get on the payroll without 
automatically getting into a department. All expenses 
ure charged to some department, except supplies. These 
are charged against the storekeeper. He receives his 
credit by charging each department direct as it uses 
these supplies. The bookkeeping department, for exam- 
ple, charges Department 22 with, $10,000 worth of sup- 
plies for a certain period and the storekeeper reports 
$8,000 used by the different departments during this 
period. The difference of $2000 is the value of his in- 
ventory of supplies on hand. By this method you may 
easily add or drop a department at any time. 


SoME Prime MATERIAL Costs 


The total cost of material up to and including the time 
it is delivered to the department that starts it through 
the different operations in the factory, is made up of: 
The invoice price; freight (if any) ; expense to buy, han- 
dle store, record and deliver to the initial department. 
Interest, insurance and taxes to carry until ready for 
use; this usually runs from 1 to 5 per cent. In other 
words material costing $1 delivered might pick up $0.05 
in expense and the cost be $1.05. In figuring material 
costs a practical allowance for waste must be included ; 
but often no check is put on. the thousands of dollars 
spent on materials and supplies. 

Storekeeping is as necessary in a modern plant as 
hookkeeping. If handled by an intelligent person, who 
hecomes a specialist in your line, the results obtained 
are practical. A perpetual inventory, able to give ma- 
terials on hand at any time, will be within 14% per cent. 
correct. The information available for use in the pur- 
chase of material, cost and other departments, makes 1 
It is very expensive to take an 
bustle for, say, a 


a paying proposition. 
annual inventory; all is hustle and 
week ; green men are turned loose on work that is strange 
to them. If they come within 10 per cent. of the cor- 
rect inventory figures, it is unsual. 

During this scramble the plant is not producing and 
the profit is lost. Figure up the labor expense to take 
this inventory, add to it the profit lost, and it is more 
expensive than a trained storekeeping force working every 
manufacturing day, and the results obtained are also less 
practical. The average storekeeper will check and adjust 
each class of material several times during the year. 
Also the moral effect on the factory is beneficial. The 
modern tendency is not to detect waste and pilfering, 
but to prevent it. The labor is the backbone of cost 
finding, and the accuracy obtained often means success 
or failure. The importance of the labor base being right 
is apparent. The methods used to record this labor 
varies. No matter whether vou use cards, sheets or books, 
let the first requirement be thoroughness and as near 
accuracy as possible. When this point is reached, and 
a labor-saving plan to collect this information is brought 
to your attention, you will be in a position to take 


advantage of the short cuts. 
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About 25 per cent. of the money spent in manufactur- 
ing is for productive labor, although the term is a 
misnomer. Properly speaking it should be called labor 
practical to record or “recorded labor,” but for the sake 
of conventionality the familiar title will be used here. 
What is practical to record in some plants is impractical 
in others, because it is too small to keep track of in 
detail, yet it is the same labor in both factories. 

For example, two plants, side by side in the same city, 
operated foundries. In one the core labor was less than 
2c. per 100 Ib. of the castings made, while in the other 
it was more than 40c. per 100 lb. In the former plant 
the amount expended to produce these cores was so 
small, and as all articles used one small core each, it 
was charged as an expense against the molding. In the 
latter plant the core makers were on piece work, and 
some castings used expensive cores whHe others had no 
cores at all. It was necessary to handle this as a pro- 
ducing department and obtain a core cost for each casting 
using cores, 

On the other hand, the first plant had a piece-work 
cleaning department. All articles were sand blasted, 
ground on emery wheels and hand filed. This cleaning 
cost was greater than the molding and cost over le. 
per lb.; consequently it was a productive department. 
The second plant did very little cleaning on its castings ; 
the expense per pound was under jye. and was done by 
day work. This was found impractical to record, so iit 
was charged as an expense. In all cases ic was productive 
labor, but practice determined whether it was recorded 
or unrecorded labor. A study of this will throw light 
on the many misunderstandings and explain the reason 
for the controversies on this subject. 

Study your own plant carefully and find the labor that 
it is really practical and necessary to keep a detailed 
record of. 

This third division of expense is the stickler to most 
manufacturers. Material and labor classify themselves. 
The expense is made up of the following: Depreciation, 
insurance, taxes, interest paid out, interest received, ad- 
ministrative salaries, administrative expense, repairs to 
machinery and equipment, supplies, heat, light and 
power, miscellaneous expenses, unrecorded or non-pro- 
ductive labor. 


DEPRECIATION 


This is the most misunderstood term in manufactur- 
ing. It is really a fund reserved to keep pace with the 
constant improvements being made in machinery, ete. 
Competition is ever inventing ways and means to im- 
prove the output and reduce the cost of production. 

Suppose your machinery is valued at $40,000. This, 
depreciated on a 10-year basis, enables you to spend 
$4,000 per year for improved machinery. Equipment 
valued at $80,000 depreciated on a 20-year life reserves 
$1000 yearly. Buildings are usually given a life of 
from 25 to 50 years. It will take common-sense study 
to place the proper rates in your plant and you will find 
that often you cannot use those practical for your neigh- 
bor. Each department is charged with its own depre- 
ciation, which will vary. For example, the rate will be 


ower for the assembling department, having no ma- 
chinery than the punch-press department full of expen- 
sive machines. 

Say, for instance, that your buildings inclose 30,000 


. 
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sq.ft. and are worth $42,000. The punch-press depart- 
ment uses 3000 ft. and its value in the building is 10 
per cent., or $4200. This, divided by 50 years, and the 
result by 12, gives a monthly charge of $7. The ma- 
chinery is worth $6000, and, based on a ten-year life, the 
monthly charge is $50. Equipment valued at $2400 with 
a 20-year life has a monthly rate of $10. The entire 
monthly depreciation charge is: Buildings, $7; equip- 
ment, $10; machinery, $50; total, $67. 

Compare this with your assembling department, using 
10,000 sq.ft., and its value in the building of $14,000, 
equipment worth $1200, and no machinery. The monthly 
charge would be: Buildings, $23.34; equipment, $5; 
total, $28.34. 

The asembling may have 100 employees while the 
punch-press department has only 20. Which department 
is the more expensive to maintain? A general blanket 
percentage on all labor would be wrong, as an article 
with little machining labor and a large assembling labor 
cost would bear a fictitious expense. This is also true with 
the balance of the overhead expenses. Having found 
the values of the equipment, building and machinery for 
each department, it is easy to prorate the insurance 
premium and tax expense to them. The total premium 
paid yearly for insurance and the amount paid for taxes 
should be divided by 12 to obtain an equitable monthly 
proportion, no matter when paid. 

Interest paid is credited with interest received, and 
the net amount paid is charged’ to the general office 
department. Also charge administrative salaries and ex- 
penses to this department, except the proportion decided 
upon to charge against the selling. Machinery and equip- 
ment repairs are charged direct to the departments re- 
ceiving the benefit. Supplies are charged by the store- 
keeper to the departments using them. Unrecorded or 
expense labor is distributed to the departments on the 
payroll. 

General miscellaneous expense that you cannot charge 
direct to a department is charged to the factory miscel- 
laneous department. This becomes a sort of reservoir 
of truly general expense benefiting all departments, and 
the total amount of this department is charged to the 
producing departments on a percentage basis determined 
by the labor of these departments. By this plan all of 
your expenses can be charged to some department. 

Some plants charge interest on their investment, 
usually 5 per cent., other managers will not listen to it. 
Perhaps the following reason may help you decide what 
to do about it. Two men each have $100,000; one in- 
vests in a manufacturing business that nets a return of 
11 per cent. The other puts his money in fully secured 
real-estate mortgages netting 5 per cent. Without risk 
or mental effort he is sure of his 5 per cent.: What is 
the true profit of the first man? Is it 11 per cent. or 
is the difference between 11 per cent. and 5 per cent., or 
6 per cent., as his money was worth 5 per cent. His 
object in taking the risk, ete., is to get more than 5 
per cent. In order to insure the 5 per cent. without 
risk, this 5 per cent. is added to your costs as an expense. 

The expense departments are kept separate for the 
sake of comparison and then charged to the producing 
departments. They are really accounts classified by 
names for convenient analysis before blending into the 
cost of an article. It also makes it easier to locate a 
leak than it would be if jumbled together. 
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Some Vertical Turret Lathe Work 


EprIroriAL CORRESPONDENCE 


SY NOPSIS—Some vertical turret-lathe operations show- 
ing special fixtures controlled entirely by the machine. 
These enable the machining of various shaped surfaces. 
One of these attachments is shown turning a rounded 
surface on a pulley, another facing the conical surfaces 
on bevel gears. 

* 

The use of the Bullard vertical turret lathe has been 
well developed in the plant of R. Hoe & Co., New York, 
N. Y., and some of them in use are here shown. Fig. 1 
shows the machining of a loose pulley which is 7 in. in 
diameter and 4 in. long. The casting is held in a three- 
jawed chuck and the hole is first bored with the boring 
bar A, the hub faced and the inside of the rim machined 
with the tool B as far as desired. The outside face is 


then faced straight and the chamfer formed on the lower 


edge with the tool C. The face is crowned with the spe- 


cial attachment D, which is made with a main casing 
fastened to the side of the machine, as shown. 


It has a 








Fic. 3. Macutnrine CYLINDER-FILLER Preces 





slot # in which travels a roller attached to an arm F. 
The opposite end of the arm, which is guided in a long 
slide to obtain a steady motion, is fastened to a cross- 
slide @ which carries a turning tool. The slot is made 
in the form of an are and, as the fixture D is raised or 
lowered by the machine, the slide F follows to the same 
shape and the turning tool machines, on the face of the 
pulley, a surface to the same contour as the slot of the 
fixture. The time occupied for the various operations 
described is approximately 30 min. 


FactInG A Press “PLANK” 


The facing of a “plank,” four of which are used on a 
special type of engraving press is shown in Fig. 2. The 
casting which is approximately 22 in. square is held by 
chuck jaws and set on the plugs A to prevent springing. 
Two cuts are taken, a roughing and finishing, and the 
time occupied is about 30 min. 

Fig. 3 shows the machining of a filler piece used on 








Fic. 4. First OPERATION ON A Bevet GEAR 
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the press cylinders. This casting is bored and faced in 
one operation, the tools being carried in the head and 
cross-slide as shown. 

The first operation on a bevel cast-iron gear is shown 
in Fig. 4. The casting is held in a three-jawed chuck 
and bolts in the special fixture A are tightened against 
the casting to assist in holding it. In this operation the 
hole is bored with the bar B, the shank is turned and its 
end and the surface C faced with other tools in the turret 
of the lathe. The conical surface D is turned with the 
tool F which is held in a cross-slide and operated in a 
manner similar to the operation described in Fig. 1. The 
head F is made with a graduated scale and fitted with 
index pointers G. By turning around the inner slide 
of the head EF, any desired angle may be machined on the 
face C. The gear is approximately 1614 in. at the larg- 
est diameter and the operations described are performed 
in 50 min. 

Fig. 5 shows the second operation in machining the 


bevel gear. The casting is located and held in three soft- 








Fig. 5. SECOND OPERATION ON A BEVEL GEAR 

steel chuck jaws, which have been machined to suit the 
The shank B is turned and the 
carried in a tool holder of the 


finished bevel of the gear. 
end faced with the tool C 
turret. The surface /) is faced with a tool carried in the 
crosshead of the machine. This method of operation 
produces in two operations a turned and bored finished 
gear with the surfaces concentric to the bored hole. 


MACHINING SMALL BEVEL GEARS 


The machining of a 6-in. diameter brass bevel gear is 
shown in Fig. 6. The casting is held in the three-jawed 
chuck, as shown, and the hole bored with the bar A. The 
beveled surfaces B on the top side of the teeth are ma- 
chined with the tool C. The cone surface D is machined 
with a tool controlled by the fixture F in a manner sim- 
ilar to that already described for Fig. 1. After this sur- 
face has been rough turned to the correct angle a finish- 
ing cut is taken with the tool F. This is set in the tur- 
ret at a correct angle and is long enough to cover the en- 
tire length of the surface, being used merely to produce 
a smooth surface. One of the finished gears is shown on 
the machine table. 
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Spiral Fluted Taps 

Herewith is illustrated the patented tap of Roeder & 
Co., Hanover, Germany. Fig. 1 shows a tap for Whit- 
worth threads, and Fig. 2 one for gas threads. Their 
noteworthy feature is the arrangement of the backed-off 
spiral flute or flat-bottom thread around them. These 
flutes are only as deep as the thread, and their pitch is 
so proportioned to the diameter of the tap that a set of 











Fig. 6. MACHINING SMALL BeveEL GEAR 
. ° rT 
cutting teeth always stands opposite an open space. The 
straight flutes are milled much deeper than in ordinary 
taps, which is rendered possible by the fact that the tor- 
sional stress on the tap is less than ordinary. In this 
way the chips are easily removed, and therefore the tap 
does not heat up verv much, it does not stick fast, and 
consequently the danger of breaking is reduced to a mini- 
mum. The lubricating material is able to reach the cut- 
ting edges readily by means of the spirals and deep, 
straight flutes, which insures rapid and easy work with 
this tool. 
cAd 
oe 

There was recently turned out in the machine shop of the 
Drigges-Seabury Ordnance Co., located in Sharon, Penn., a 
freak in the form of a steel chip 242 ft. Ilcng, 3 in. wide and 
‘% in. thick. It weighed 170 lb. and was cut from a casting 
that was being bored on a lathe. The chip would have been 
longer, but it was found necessary to cut it as the floor space 
was limited. A hollow bored piston weighing between 8000 
and 9000 pounds was put on the lathe. The ribbon of steel 
was unbroken as it came from the lathe. 


roy 
It has been discovered that the waste from dogwood 
shuttle-blocks can profitably be made into handles for steel 
knives and forks. 
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Stress Curves for Bolt Diameters 


By A. M. 


SYNOPSIS—The accompanying set of curves will bi 
found exceptionally handy in determining the size of 
bolts necessary to carry a certain load, or to check the 
allowable load on a bolt of given diameter. The effective 
area of the bolt at the root of the thread has been used 
in computing the various loads for materials having an 
ultimate tensile strength of 40,000, 50,000, 58,000, 60,000, 
75,000, 80,000 and 95,000 Ib. per sq.in. 
3% 

The maximum working loads vary from 111 to 
000 Ib. In order to reduce the extreme length of the 
sheet which would the 
working loads in pounds to be continuous in one direc- 
tion, it has been deemed advisable to divide this scale 
into five sections which are marked as follows: Scale A, 
giving values from 0 to 27,000 lb., where one inch repre- 
sents 1000 Ib.: Seale B, giving values from 28,000 to 
80,000 ib., where one inch represents 2000 Ib.; Seale C, 
giving values from 81,000 to 136,000 lb., where one inch 
represents 2000 Ib.; Scale D, giving values from 136,000 
to 248,000 lb., where one inch represents 4000 |b.; and 
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be necessary were abscissas of 


Ultimate! & 




















Tensile 5S 
Strength |O"*| Working Load Strengths 
= to 27,000/28,000 to 80,000 82,000 to 128,000 
40,000 | 1 Seale A Scale B Seale C 
100 to 28,000/28,000 to 80,000/ 82,000 to 138,000) 135,000 to 156,000 
50,000 | 2 Seale A Seale B Seale Seale D 
j 100 to 28,000/28,000 to 80,000/82,000 to 132,000) 134,000 to 180,000 
58,000 | 3 Scale A Scale B Seale C Scale D 
100 to 27,000/28,000 to 82,000/84,000 to 132,000) 134,000 to 188,000 
60,000 | 4 Scale A Scale B Seale C Scale D 
| 1,00 to 27,000/28,000 to 78,000/80,000 to 135,000) 136,000 to 236,000 
75,000| 5 | Seale A Scale B Scale C Seale D 
100 to 27,000/}28,000 to 80,000'82,000 to 138,000) 140,000 to 248,000 
80,000} 6 | Seale Seale B Scale C Seale D 
- to 26,000/28,000 to 83,000)}88,000 to 136,000] 137,000 to 236,000 
95,000 | 7 Seale A Scale B Seale C Seale D 
Working Loads in Thousand Pow 
240 «(244 248 «8282 25 26 64 268 2 ra, 280 «4264 








in Inches 


Bolt Diameters 


Scale E 


DANIELS 


Scale E, giving values from 242,000 to 300,000 Ib., where 
one inch represents 4000 |b. 

The ordinates of the curves are diameters of bolts in 
inches and include sizes from 4 
advancing by sixteenths. 


in. to 6 in., the scale 
DESCRIPTION OF CURVES 

Curve 1. This curve may be employed for any mate- 

rial having an ultimate tensile strength of 40,000 |b. per 


sq.in. It is plotted in three sections, as follows: 1, 
Scale A, for working loads between 100 and 27,000 |b., 


giving bolt diameters from 4% to 3 in., inclusive; 1, 
Scale B, for working loads between 27,000 and 80,000 Jb. 
giving bolt diameters from 37% to 4% in., 


1, Seale C, for working loads. between 82,000 and 


inclusive ; 
28,000 
lb., giving bolt diameters from 5 to 6 in., inclusive. 
Curve 2. 
terial having an ultimate tensile strength of 50,000 |b. 
per sq.in. It is plotted in four sections, as follows: 
2. Seale A, for working loads between 100 and 28,000 


mm: . ' 
This curve may be employed for any ma- 


lb., giving bolt diameters from 44 to 244 in., inclusive: 
Bolt Diameter 
,” to 3” 3y”" to 4] xv” to “”’ 
Seale A Seale B | Seale C 
- to 22” 21” to 47,’ 41°’ to 58°" 5H” to 6” | 
Seale A Scale i Seale C Seale D 
+” to 23” 2h" to 44%" | 44” to 54” 53” to 6” 
Seale A Seale B Scale é | Seale D 
1’? to 24” 2” to 44” 4k” to 5)” yk” to 6” 
Seale A Seale B Seale C Scale D 
}”’ to 2)” | 24%” to 3H” | 37” to 4’ 41” to 6” “=| 
Seale A Seale B Seale Seale D_ | 
i” to 24" 24” to 3%" | 31” to 4%’ 41” to 6” 
Seale A Seale B Seale C | Seale D 
238,000 to 1” to 2” =| 2ik’’ to Bye” | 34” to 44k” | 44 to Sy” | 54” to 6” 
296,000 
Seale E Seale A Seale B Scale C Scale D Scale } 


mds per Effective Area of Bolt 


% 300 34 Ws 
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2, Seale B, for working loads between 28,000 and 80,009 
lb., giving bolt diameters from 27% to 4,'g in., inclusive ; 
2, Scale C, for working loads between 82,000 and 138,000 
lb., giving bolt diameters from 44% to 55% in., inclusive ; 
2, Secale D, for working loads between 135,000 and 156,- 
000 lb., giving bolt diameters from 55g to 6 in., inclu- 
sive. 

Curve 3. This curve may be employed for any mate- 
rial having an ultimate tensile strength of 58,000 Ib. per 
sq.in. It is plotted in four sections, as follows: 3, Scale 
A, for working loads between 110 and 28,000 lb., giving 
bolt diameters from 14 to 2% in., inclusive; 3, Scale B, 
for working loads from 28,000 to 80,000 lb., giving bolt 
diameters from 244 to 44% in., inclusive; 3, Seale C, 
for working loads from 82,000 to 132,000 Ib., giving boli 
diameters from 414 to 5;% in., iticlusive; 3, Scale D, 
for working loads from 134,000 to 180,000 Ilb., giving 
bolt diameters from 514 to 6 in., inclusive. 

Curve 4. This curve may be employed for any ma- 
terial having an ultimate tensile strength of 60,000 |b. 
per sq.in. It is plotted in four sections, as follows: 
!, Seale A, for working loads between 100 and 27,000 
lb., giving bolt diameters *from 14 to 2% in., inclusive ; 
4, Scale B, for working loads from 27,000 to 82,000 Ib., 
giving bolt diameters from 27% to 414 in., inclusive; 
4, Seale C, for working loads from 84,000 to 132,000 Ib., 
giving bolt diameters from 4,%; to 5144 in., inclusive; 
4, Seale D, for ‘working loads from 134,000 to 188,000 
lb., giving bolt diameters from 5’; to 6 in., inclusive. 

Curve 5. This curve may be employed for any ma- 
terial having an ultimate tensile strength of 75,000 Ib. 
per sq. in. It is plotted .in four sections, as follows: 
5, Scale A, for working loads from 100 to 27,000 Ib., giv- 
ing bolt diameters from 14 to 214 in., inclusive; 5, Scale 
B, for working loads from 28,000 to 78,000 lb., giving 
bolt diameters from 27% to 34} in., inclusive; 5, Seale C, 
for working loads from 80,000 to 135,000 lb., giving bolt 
diameters from 344 to 444 in., inclusive; 5, Scale D, for 
working loads from 136,000 to 236,000 lb., giving bolt 
diameters from 434 to 6 in., inclusive. 

Curve 6. This curve may be employed for any ma- 
terial having an ultimate tensile strength of 80,000 Ib. 
per sq.in. It is plotted in four sections, as follows: 
6, Seale A, for working loads from 100 to 27,000 Ib., 
giving bolt diameters from 14 to 24%, in., inclusive; 6, 
Seale B, for working loads from 28,000 to 80,000 Ib., 
giving bolt diameters from 214 to 3, in., inclusive; 6, 
Scale C, for working loads from 82,000 to 138,000 lb., 
giving bolt diameters from 35¢ to 4;% in., inclusive; 
6, Scale D, for working loads from 140,000 to 248,000 
lb., giving bolt diameters from 45g to 6 in., inclu- 
sive, 

Curve 7. This curve may be employed for any ma- 
terial having an ultimate tensile strength of 95,000 Ib. 
per sq.in. It is plotted in five sections, as follows: 
7, Scale A, for working loads from 100 to 26,000 Ib., 
giving bolt diameters from 1% to 2 in., inclusive; 
7, Seale B, for working loads from 28,000 to 83,000 Ib., 
giving bolt diameters from 2;'¢ to 37% in., inclusive; 
7, Seale C, for working loads from 88,000 to 136,000 Ib., 
giving bolt diameters from 3% to 4,in., inclusive: 
7, Seale D, for working loads from 137,000 to 236,000 
lb., giving bolt diameters from 414 to 57% in., inclusive ; 
7, Seale E, for working loads from 238,000 to 296,000 Ib., 
giving bolt diameters from 5% to 6 in. 
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APPLICATIONS OF THE CURVES 


Example 1. Suppose from certain calculations, it is 
required that each bolt in a design must carry 142,400 
lb. We are to use material of 50,000 Ib. 

To determine the diameter of the bolt necessary: 
Referring to tables on curve sheet we note that for 
50,000-lb. material, we must use Curve 2, and that for 
142,400-lb. working load we must use Scale D. Thus 
our value will appear on Curve 2, Scale D. On Scale 
D, we find a value of 142,400, and follow down this divi- 
sion line until we come to Curve 2, Scale D, when we 
read the diameter as 534 in. 

Example 2. We are to use material of 60,000 lb. and 
our working load is 4790 Ib. 

To determine the diameter of the bolt necessary: From 
the tables on the curve sheet, we see that for 60,000-]b. 
material we must use Curve 4 and for 4790 lb. we must 
use Scale A. Thus our diameter will be found on Curve 4, 
Scale A. From the 4790 line on Scale A, follow up to 
meet Curve 4 and read a diameter of 114 in. 

With a little practice, it will be found that bolt sizes 
may be picked off very quickly. 

Example 3. Suppose we have 414-in. bolts of 80,000 
lb. To determine the working load that they will carry. 
Referring to the table on the curve sheet, we see that 
for 80,000-lb. material we must use Curve 6, and for a 
114-in. bolt of 80,000 lb., we must use Seale C. From 
the 414-in. diameter line, follow over horizontally until 
Curve 6, Scale C, is intersected, then follow up and read 
the working load. In this case it is Curve 6, Seale C 
therefore follow up to Seale C and read a working load 
of 134,600 lb. 


Factors or SAFETY 


The values for the working loads of different strength: 
material have been computed, using the same factor of 
safety for the same size bolt. In the table below the 
factors for the different bolt sizes are given: 


Bolt Diameter Factor of Safety Bolt Diameter Factor of Safety 


i 9.4 2 8.6 
91 24 8.5 

i 9.0 2} 8.5 
: 89 2} 8.4 

i 89 3 8.4 
* 8.9 3 83 

; 8.8 3 8.3 

; 88 33 8.3 

i 8.7 4 8.3 

1 8.7 4 8.2 
1} 8.7 4 8.2 
i 8.6 4 8.2 
i} 8.7 5 8.2 
14 8.6 5 8.2 
1} 8.6 i 8.2 
1} 8.6 5 8.2 
1} 8.5 6 8.1 
TABLE OF FACTORS OF SAFETY FOR BOLTS 


The great pressure exerted by the expansion of wood when 
soaked with water has been illustrated during the flood at 
Dayton, Ohio, according to “Woodcraft.” A quantity of oak 
dashes veneered with maple was stacked to within 1 in. of a 
reinforced-concrete girder in the basement of the factory of 
the Maxwell Motor Car Co. This girder had a cross-section 
of 12x19 in. and supported a 6-in. reinforced-concrete floor. 
The basement was flooded, and after the water receded it was 
found that the girder, together with the concrete floor which 
it supported, had been lifted 3 in. Ten weeks after the flood 
the girder still rested on the dashes, but it had settled about 
% in. Large cracks developed in this girder, starting at the 
edge of the pile of dashes and extending upward and outward. 
These cracks extended from the bottom to the top of the 
section at an angle of about 30 degrees with the horizontal. 
Tt was necessary to replace this girder and a section of the 
floor. 
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Special Punching and Turning Operations 


By Frep H. Cotvin 


SYNOPSIS—Large production necessitates special fiz- 
tures for saving time, both in the making and the as- 
sembling. Among the features of the punch-press de- 
partment are the concrete gallery for dies and_ other 
tools; the punching of malleable-tron castings and drop 
forgings and the fixtures for holding them, and the 
method of shearing a flat on one side of the connecting- 
rod bolt. There is a nut-castellating machine; also a 
clear method of cutting opposite spiral grooves on thrust 
washers; the fixtures for making the universal joint, and 
other details. 
33 

There are so many interesting punching operations in 
the Ford plant, that it is only possible to show a few, 
which will give some idea of the punches, dies and fix- 
tures employed. Great care is exercised to have all the 
tools as complete as possible so as to eliminate unneces- 
sary operations and handling as far as possible. 

The large, heavy presses have been collected in a cross 
bay, as can be seen in Fig. 1, this running into the main 
central bay with its crane so arranged that loads can be 
transferred from one crane to the other. Here the heavy 
stamping is done, and by the time this article appears, 
even the heavy crank cases which were fermerly pressed 
at the Buffalo plant, will be done in this department. 

The side lights on this cross-bay help to make it a 
very light punch-press department, and it also has a 
somewhat unique feature in the shape of the gallery 
which runs around it. This is of reinforced concrete, 
supported by the pillars shown. This gallery affords sup- 
port for the individual driving motors A, the gallery 





Fia. 1. 


itself being built for storing dies, used in the punch 
presses of this department, on racks as at B. These dies 
are handled from the main floor to the balcony by the 
small hand rope-hoisting apparatus C, the long runs mak 
ing frequent handling unnecessary. 

Some of the pressed-steel work of this department 
can be seen piled around, including the sheet-steel magnet 
core supports, behind this a stack of running boards, and 
still farther back some idea of the number of crank cases 
handled. 


PUNCHING MALLEABLE CASTINGS AND ForGINGS 


The punching of castings is not usual, even when they 
are malleable, but a lot of this is done in various parts of 
the Ford plant. In the case shown in Fig. 2, the casting 
is the front end of the drive-shaft tubes, it being brazed 
to the end of the tube while the flanged end makes con- 
nections with both the universal-joint case and the trian- 
gular distance, or stretcher rods. The large side holes 
are used for connecting in the stretcher rods, the other 
four bolting to the universal-joint case. 

All six holes are rapidly punched at one operation. 
One of the castings is shown in position in the die at A. 
It is located by one of the flange projections fitting a 
notch in the handle of the lever B. 
difficulty whatever in punching these castings nor any 
crystallizing of the castings to cause undue breakage. 

A somewhat different proposition is shown in Fig. 3, 
where one of the forgings of the transmission connections 
These are positioned by the arms A 
in such a way that 


There seems to be no 


is being punched. 
and B connecting with the lever C 








Tue LARGE PRESSES AND THE GALLERY FOR Dries AND FIXTURES 











Fie. 2. Puncntne A MALLEABLE-IRON CASTING 


we 


they move together as a pair of universal jaws and grip 
the casting to center it and hold it firmly while it is be- 
ing punched, 

Another interesting punching operation is shown in 
Fig. 4, this being the ears or clips which are riveted to 
the end of the brake and transmission band for allow- 
ing sufficient pressure to be put on the outside of the 
drums containing the planetary gears. This is simply 
a toggle punch arranged horizontally instead of ver- 
tically. The three punches are worked simultaneously 
by the toggle levers A, B and C, the end of the first 
punch showing at F. Two of the pieces, the first before 
and the other after punching, are shown at D and £. 

Another die for punching drop forging is shown in 
Fig. 5. These are for holding the front-axle triangular 
connection on the bottom of the engine case, this connec- 
tion being in the form of a ball joint, so as to secure 
three-point suspension in all cases. A forging is put 
into position as shown at F, this being at the top of the 
sliding block A, which is prevented from coming out too 














Fie. 4. Raprat Tocere Puncues 
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Fig. 3. Frxture ror PUNCHING FORGINGS 


far by the substantial stop pins G,.and is easily con- 
trolled by the handle H. By releasing the locking pin D 
the block can be pushed back so as to bring the work 
under the punches. As the block A is pushed back the 
slot B forces the holding jaws C inward so as to locate 
and hold the work by means of the jaws. They are held 
in this position while the forging is being pushed back 
under the punch. 

Although there are but two holes, there are three 
punches, the forward punch EF being simply a guide to 
make sure that the work is back in position so as to avoid 
the possibility of the punch entering the guide and spoil- 
ing the work. This central punch £ is in reality a guide 
which must enter the central hole in order to have the 
other two punches operate. This punch is spring sup- 
ported and is forced up out of the way as the ram of 
the press descends. 

CLippInG Bott Heaps witx A Dian Freep 

The connecting-red bolt has a round head from which 

one side is clipped off in the punch press shown in Fig. 6. 











Fic. 5. Seir-CLosrxne Fixture ror Hotprxne Work 
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Fie. 6. SHEARING FLAT on A Rop Bort 

This is done to prevent the bolt from turning when the 
nut is being screwed on or off the other end so as to 
remove or replace the connecting-rod head. This is a 
simple device, consisting of a dia] feed B, which is cov- 
ered by the plate A, and a simple throw-out at ZH. The 
openings for the connecting-rod bolts are simply slots in 
the periphery of the index wheel, so as to allow the bolts 
to be readily removed by the ejector or throw-out, after 
the head has been punched. 

Bolts are loaded into the dial feed, as can be seen 
at (, the head of the bolts resting on the outer edge 
of the fixture. After they come under the punch JV, the 
next stroke forces the bolt down, shearing off one side 








Fie. 7. Mitier Firrep ror CasteLttatixe Nurs 
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between this punch and the fixed blade, and also forcing 
the bolt heads down below the level of the outer ring. 

The punchings fall into the inclined chute or trough 
F, which slopes down both sides of the machine so as to 
easily deliver the scrap. The bolts which have been 
clipped pass on under the plate #, to be thrown out bv 
suitable inclines arranged in an open space below the 
plate. The appearance of the bolts both before and after 
shearing the side of the head is shown at //. 

The slotting of castle nuts is one of the problems 
which worries many nut makers and machine designers 
Fig. 7 shows the solu- 


in various parts of the country. 
tion which has been worked out at the Dodge Bros. plant. 
This attachment replaces the whole knee of the machine 
and is gibbed directly to the 
face of the column. 

Power for rotating the drum carrying the nuts to the 


dovetailed ways on the 











Fie. 8. Moups ror Castine Turust-Wasner PLATE 
mill is secured from the regular carriage speed through 
the medium of bevel and worm gears, as can be seen from 
the shape of the castings. This is a continuous per- 
formance, the nut to be slotted being merely set into the 
proper opening between the slug A and the ring B. 
No tightening is necessary by the operator as the plug A 
is automatically pulled down as it approaches the mill- 
ing cutter. The outer end of this bears on an angle in 
the groove, and automatically wedges the nut and holds 
it tightly while being milled. Ample lubrication is pro- 
vided through the flexible metallic hose shown. The 
end of the oil cup C is fitted to go through the hole )), so 
as to direct the stream of lubricant directly onto the 
milling cutter while at work. 


CASTING AND TuRNING THRUsT WASHERS 


There are several interesting features in connection 
with the making of the thrust-washer plate for the differ- 
ential case. This is a ring of babbitt metal of perhaps 4 
in. outside diameter by ;y in. thick. These are first die 
cast in the molds shown in Fig. 8, two of these molds 
being mounted on one block so that one is cooling while 
the other is being poured. The support A, forms one side 
of the mold while the head B, moved by the handle C, 
closes or opens the mold as may be desired. 
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The metal is poured in from the top at F, and after 
they are sufficiently cooled, a movement of the handle D 
cuts off the gate or sprue. When the dies are opened by 
the movement of the lever (, the plates are ejected and 
automatically dropped down the opening £ into the 
trough beneath. From here they slide into a tote pan 
and are carried to the finishing machine shown in Fig. 9. 

This is a simple lathe, having an expanding chuck. 
The tooling arrangement finishes these washers at one 
operation. With the casting in position at A, the sides 














Fic. 9. Mretuop or TURNING AND GROOVING 
Turust WASHERS 











kia. 10. Dritting THE Four Hotes In UNIVERSAL 
JorntT CAGE 
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Fie. 11. Turnrne Frxture ror UNIVERSAL Joint CAGE 





Fic. 14. Turnrine Botu Fork Beartnes at ONCE 


are first faced by the tools ) and the outer edge turned 
to the correct diameter by tools at the back. 

The cutting of the spiral grooves is an ingenious ar- 
rangement, consisting of two tools B in the holder shown, 
these being mounted on a slide which is moved up and 
down by a handle not shown. The handle C in the 
position indicated is ready for a downward movement 
of the slide and cuts the spiral oil groove on the out- 
side of the disk as the right-hand tool passes toward the 
center of the thrust plate. 

Throwing the handle C to the left brings the other tool 
into cutting position and an upward movement of the 
slide cuts the oil groove on the other side and in the 
opposite direction. This is done more rapidly than it 
can be described and gives reversed spirals on each side 
of the thrust washer, providing a tendency to pump the 
oil both to and from the center instead of all in one di- 
rection. 


THe UNtversat Jornt Cages 
The universal joint cage, as shown in Fig. 10, has the 
four holes drilled in one operation on a machine built 
especially for this purpose by the Garvin Machine 
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Co. The two halves of the cage are shown at A and B. 
These are mounted on holders as at C, ready to be 


dropped in place in the chuck P for drilling. They are 
held by the swinging clamp #, the end of this fitting 
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ance. After these halves have been drilled, they are kept 
together in pairs until they are riveted over the driving 
forks, 


The final operation on the cages before riveting is to 








Fie. 12. 





MILLING Fixture For Driving KNUCKLES 
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Fie. 13. ONE OF THE CLAMPING FIXTURES 











BALL 


Fie. 15. Tournina UNIVERSAL Jornt CASE 

under the hook F, while the central setscrew bears on 
top of the holding fixtures. This holds them very firmly, 
and as these holders are filled while the machine is at 


work, its operation is practically a continuous perform- 
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TcRNING Ovt THE BALL FLANGE 


Fie. 16. 
turn .the outside as shown in Fig. 11. This is done 
on a small lathe. One of the cages is shown at A, and 
another in place at B, this being held by a sort of draw 
chuck operated by the handwheel C, which can be tight- 
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ened or loosened without the aid of a wrench and without 
the lathe coming to a dead stop. 

The first operation on the power forks is to square 
the shanks where they fit into the clutch. One of the 
forgings is shown at A, Pig. 12, these being held in the 
chucks B with the square end projecting as seen. In 
this position they are passed between the straddle mills 
D and E, which mill two sides at one pass. They are 
then indexed through an arc of 90 deg. by means of the 
handle H and the other two sides milled. 

At the other end of the same table is another fixture. 
which can just be seen at C. This holds the fork in C so 
that the corners will project sufficiently to be milled by the 
cutters F and G, as the table is moved in the opposite 
direction from that required for milling the other work. 
These are then turned from the opposite corners milled, 
but owing to the arrangement of the fixtures, this work 
costs practically nothing. 

A closer view of this fixture is shown in Fig. 13. Here 
the piece A is being held by the clamping end of the bell 
crank B, the other end D being operated by the cam C, 
which is moved by the handle #. This makes a simple 
but rigid clamping device. 

The driving forks are next taken to the double-headed 
machines shown in Fig. 14, and clamped with the milled 
squares down as can be seen, It so happens that the driv- 
ing fork shown in this case is the one which fits over the 
drive shaft, while the other fork fits into the clutch 
spider. They are both held in the same way, however, 
by the strap B and the swinging bolt C, while the hollow 
milling cutters ), which are in reality box tools or hol- 
low mills, are fed in from each side so as to turn the 
outside of the forks to fit the cage, which has been al- 
ready shown. 


Tue BALL Case ror THE UNIVERSAL JOINTS 


The covers for the cases in which the universal joints 
run are shown in Fig. 15. One of the rough castings is 
shown at A, with a finished one at B. This bolts to the 
end of the drive-shaft flange, which was shown being 
punched at one operation, and in reality forms the ex- 
treme end of the drive-shaft support. One of the cast- 
ings is shown at (’, being held on the chucks F by means 
of hook bolts which go over the ears on the flange. The 
hole is bored out by a tool @ in the tailstock, while the 
outside of the ball is turned by the radius-turning fix- 
ture shown at D. 

This is in reality“a special compound rest mounted on 
the lathe carriage and having its wormwheel offset so that 
the crossfeed screw FE acts as the worm and swings it as 
Having the wormwheel of quite large diameter. 
transmits considerable power and enables a eut to be 


desired. 


taken as heavy as may be desired. 

The ball cage just described is held in position against 
the back end of the crankcase by the concave flange A, 
Fig, 16. This is of pressed steel, and is turned to the 
correct radius by the attachment chown. One of these 
flanges is shown in position at B, being held against the 
inside of the outer plate by the ring (, which carries four 
projecting pins or dowels that fit into the four holes 
shown, and hold the plate firmly against the inside of F. 

This is operated through the spindle by a lever at the 
back end of the headstock. The turning is done by the 
swinging head J), carrying the tool F and operated by 
the handle G. These are run at fairly high speed, and 
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it is an easy matter to feed the tool around by.hand, so 
as to produce an excellent surface which fits the ball 
quite accurately. By this construction only one universal 
joint is necessary, the joint being inclosed in the ball, 
which is the only flexible connection between the power 
plant and the driving axle. 
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An Old Bench Micrometer 
By A. TowLer 


The halftone shows a bench micrometer made by R. 
Hoe & Co., New York, N. Y., in 1858. 

At the time when it was made, commercial micrometers 
were a thing almost unknown, at least were not in com- 
mon use. The thread A was made 10 per inch and the 
disk B was made with 100 graduations. This combina- 
tion enabled the tool to be used for measuring gages to 
thousandths of an inch. 

The head C was placed with its index pointer at the 
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An O_p BencuH MICROMETER 


inch to which the gage was to be tested. The gage was 
then placed between the anvils D and £, EF being the 
anvil on a sliding block controlled by the screw A. 

As the micrometer was first made, the blocks were 
made with small anvils as at F, but these were after- 
ward changed to the larger bearing surface anvils D 
and £. 

The anvil post G was turned around 180 degrees so 
that it could be used in combination with the anvil F 
for obtaining measurements for inside gages. 

A number of pin gages of various lengths tested on 
this micrometer are shown at the rear of the tool in the 
illustration. 
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Vise Pipe Clamp 


One of the handiest tools in his kit, writes J. A. Moffat, 
is the pipe clamp illustrated herewith. It is made from 
tool steel and hardened to a light straw color. Two clamps 











Vist Pree Clamp 


are used and they grip either parallel or tapered pieces of 
round work in either a parallel or hinged vise, the radius 
on the back allowing for self-adjustment. 
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Machines and Tools for Quackenbush Rifles 


By 


SY NOPSIS—A special six-spindle rifle barrel drilling 
machine. Testing the bore. Unique tools for making 
small brass packing rings. Forming frame bosses. A 
semiautomatic pin-end rounder and burnisher, with sev- 
eral interesting features. Punch-press and profiler work 
on target parts. 
3 

The various models of rifles made by H. M. Quacken- 

bush, Herkimer, N. Y., have been familiar to many of 


ETHAN VIALL 


By pulling down on this hook the barrel may 
The spring operating the piston is 


the barrel. 
be easily removed. 
shown at JF. 


DRILLING BARRELS 


The barrels used in Quackenbush rifles are drilled six 
at a time in special machines built in the shop, one of 
which is shown in Figs. 4 and 5. The muzzles of the 


barrels to be drilled are held in chucks in the head at 


























Fig. 1. A Few RirLte Mopets 
our readers for years, for besides making several models 
of air rifles, this factory also makes a small cartridge 
safety rifle, which carries a hammer in a swinging breech 
block. 

Some of the models manufactured are shown in Fig. 1. 
One of the cheaper grades of air rifles is shown at A; 
B and C are a better grade, the barrels of which may be 
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Fie. 4. Barrer-Drintine MAcHINE 
detached by pulling down on the loop spring underneath ; 
D is another air rifle, and £ is a safety cartridge rifle. 
A number of parts for these rifles are shown in Fig. 2. 
The air rifles are made to shoot shot, felted slugs or 
darts as the case may be. Fig. 3 gives a good idea of the 
general construction, though the design varies somewhat 
in the different models. As lead shot varies a little in 
size, the air piston of this particular model is provided 
with a plunger A, which pushes the shot B through the 
choked place (C, sizing it so that it fits the barrel accur- 
ately and does not stick or allow an unnecessary amount 
of air to escape past it. The spring trigger guard D, is 
extended and has a hook on the forward end to retain 


Fic. 2. Some Ririe Parts 
































Fie. 5. Oppostre View or MACHINE 

A, Fig. 5. These chucks are carried on geared spindles 
run from a central gear, driven by the pulley B, so that 
The butt ends 
of the barrels are carried in special holders, which run 
in steel bushings in the head C. These holders fit over 
the ends of the barrels and are locked on by a setscrew, 
as shown at D and £. 

The head C is made so that it can be slid along the 
bar F to insert or remove barrels, and is locked by means 
of the wrench G. Small bushings are placed in the outer 
ends of the large ones in the head, to guide the drills 
when starting. A guide or steady-rest is also shown at 
H, through which the drills run. This steady-rest may be 


they all-run at once in the same direction. 
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moved along the bar and locked wherever desired. The 
six drills are held in the head J by means of split chucks 
operated by nuts on one end. This head not only can 
ilide over the center bar, but the supporting bracket 
underneath will slide along the bed. 

The drills are fed into the work by means of the lever 
J. A knurled nut K, against which the collar L butts, is 
used to give any adjustment needed as the drills get 
deeper into the holes. This method of feeding the drills 
gives a powerful leverage with quick return, and as six 
barrels are drilled at once, the output is good. The drills 
consist of short drill ends, electrically welded onto tool- 
steel rods. Oil is supplied from a pump at the head of 
the machine, through the pipe M into the head C 

TesTING THE Bore 

In order to determine whether the bore at the muzzle 
is in line from the center of the bore at the butt, the 
simple testing device shown in Fig. 6 has been made. 
Ground steel plugs are used for the different sizes of 
holes, and one of these is thrust into the muzzle about 
2 in. The outer end of the plug is centered, so that the 
barrel may be placed between centers, as shown at A. 
By rotating the barrel the pointer B will show whether 
the plug is running true or not. If it is not, the end of 
the barrel is bent until it does run true. 

A brass packing ring is used on barrels, as shown at 
A, Fig. 7, to make a close fit between the barrels and the 
part in which they slide. These packing rings are made 
of brass tubing, which is first cut to length in a screw 
machine. Next slots are milled in as shown at B. This 
is done in a lathe, the saw and arbor C being screwed 
onto the nose of the spindle, and the block D placed in 
the tool-post slot. The ring to be milled is then placed 
on the plug F and one slot milled. The ring is next re- 
versed and the catch F’ set into the milled slot to space 
correctly for the other one. The ends of the slots must 
next Le connected by slitting as shown at G. This is done 
by placing the milled ring over the plug // in the block J, 
which is hold in a vise. 

The tool J is then set against the ring so that the lower 
edge touches the ends of the slots. A smart blow with a 
hammer on the head of the tool, shears the metal, making 
a clean slit from one milled slot to the other. The next 
operation is to place the split ring on the mandrel at X. 
The ring is compressed and clamped between the shou!- 
ders on the mandrel, and then “filed” round by working 
one of the rings LZ over it. These rings are threaded 
inside and hardened so that they are in effect files, and 
quickly true up the brass split rings. 
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Fie. 10. Arr-Piston GuIpEs 


MAKING Bossrs ON FRAMES 

Bosses are made on a part of the gun frames, as shown 
in Fig. 8. The frame part A is of tubing, and this is 
slipped over a horn die B. A small plug is now forced 
upward where the boss is to be formed, by turning the 
handle C, which forces in a tapered slide, causing the 
plug to move upward. When the metal has been bulged 
upward enough, the ram of the press is brought down, 
forming the metal over the die into a well shaped boss 
and at the same time piercing a hole through its canter. 


The device with the fun frame removed is shown in 
Pe 

Vic 

} ig. 9. 


Pistons for the air cylinders are made from bar stock 
in a turret lathe and are then ground on the special 
grinder shown in Fig. 10. The inside of the piston is 
bored taper, so that it is held on the nose of the grinding 
spindle by friction alone, as shown at A. The work spin- 
dle is driven by the belt B, and the work is traversed past 
the wheel by means of the lever C. The wheel is fed into 
the work by means of a ball crank at the back, which 
operates the cross-slide screw. 

The outer edges of these pistons are also rounded 
nicely. This is done by swinging the grinding head 
around, as shown in Fig. 11. The pistons are ground to 
ring-gage sizes. Two of the gages are shown in Fig. 12, 
the upper one being an adjustable one. Rough pistons 
are shown in the middle row, and ground ones at the 
right. 





Fic. 11. Rounpine EpG@e or Piston 


The method of milling the breech locks used on the 
cartridge rifles is shown in Fig. 13. These blocks are 
made from pieces of steel long enough for two, and are 
inserted in the vise at A, and locked in by turning the 
screws Band C. The movable jaws of the vise are pinned 
at D, so that the action in clamping is inward and down 
ward, giving a firm grip against the loosening jar of the 
cutters. The work in the vise is milled out and cut in 
two, leaving the pieces as shown at Z£. 


An AUTOMATIC BURNISHER 


Small dowel pins, screws and the like, are rounded and 
burnished on the end in the semiautomatic machine 
shown in Figs. 14 and 15. The spindles carrying the 
rounding and burnishing tools have no movement except 
that of revolution, as the work is fed up to them. This 
is done by means of a cam movement, which lifts the 
whole table. The table slides in vertical ways at A and 
B. A bar C bolted to the table slide carries a roller on 
its lower end which rides the cam DP). This cam is bo!ted 
to the gear /, which is turned by the pinion F. As the 
cam is revolved, the table moves up or down, there being 
only a slight rise to the greater part of the cam, so that 
the tools will have a chance to do their work. 

The work is carried to the tools by a turret which is 
revolved by movement obtained from « system of levers 
operated by the rise and fall movement of the table. In 
order to do this, a bracket G is bolted to ihe column and 
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a pin H is set into this. A rocker J is fastened by brack- 
ets to the table so that as the table moves up or down 
this rocker will follow the pin H over which the slot in 
it fits. 

A lever J fastened to this rocker, transmits the motion 
to the mechanism above. This same lever is shown at A 
in Fig. 15, and is fastened to the block B in Fig. 16. As 
the table drops down, the lever forces the block outward, 
carrying the bar C with it. This bar has the pawl D and 
the floating cam £ at the end opposite to the block B. 
As the bar. moves toward the back of the machine, the 
floating cam HF forces the pin F outward, carrying the 
turret locking slide G with it. When the locking slide 
has cleared the notch in the turret, the pawl D engages 
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one of the ratchet teeth and indexes the turret one space. 

Just before the pawl finishes its work, the slot // 
in the floating cam reaches the pin and allows the spring 
to snap the locking slide back, so that it will enter the 
notch in the turret the instant they coincide. The table 
now begins to rise, and the bar C moves toward the 
front of the machine. The pawl, of course, slips over the 
ratchet teeth, but the slot /7 in the floating cam is beveled 
on the inside so that as it moves back it travels over the 
outside of the pin F, until the end of the cam slips from 
the pin and is snapped back into the position, shown by 
the spring /. 

When the table rises, a formed tool J rounds the rough 
end of the pin, and burnishing rolls at A burnish the end 
of the previous one. At the same time a punch held at 
L forces a finished pin out of its holder down through 
a hole in the table, into a box below. As the machine 
works, the operator feeds the pins into the empty holder 
of the turret from the tray M. The pin holders, as shown 
at V, are made so that they may be easily replaced by 
others when different work is to be done. 

It will be. noted that the holders are open enough at 
the front so that part of the pin body projects. This is 
done that corners of hardened blocks can rest against 
them and hold them securely as the tools work on the 
upper ends. These hardened blocks are carried in a slide 
P at the back, which is operated by the same lever which 
works the indexing mechanism. 


MAKING TARGETS 


Besides rifles, the company makes several kinds of 
targets for shooting galleries or for private use. Some 
of them havea heavy boiler iron face with a hole in the 
center for the bullseye. These metal disks have numbered 
circles cut in them, as shown at A, Fig. 17, and are made 
in a punch press. The disk to be circled is placed on the 
pin B under the ram of the press, and the circles are cut 
by means of the tools in the holder C held in the ram, 
the operator turning the disk as the ram works. 

As the bull’s-eyes are not all of the same diameter, 
various pins D are provided for use in the holder. The 
uumbering is done by setting the center pin F of the 
number holder, in the bull’s-eyes. After clamping the 
holder in place, the numbers are hit separately on the 
hack with a hammer. 
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Some of the parts for moving targets are made of stiff 
sheet metal, and in order to avoid expensive dies for mak- 
ing these, as they are not needed in sufficient quantities 
to pay, the parts are cut in a profiler. This is done by 
clamping a dozen or more roughed-out sheets in a cast- 
iron form similar to the one shown at A, Fig. 18. The 
edges are then profiled with the cutter B running the 
collar C against the holder as a guide. A roughed-out 
piece is shown at D, a profiled one at F and a painted one 
at F. 
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The Hybrid Flying Boat 


By Hr Srspiey 


Although but a year old, the flying boat, hybrid off- 
spring of the aéroplane and hydroplane, is a lusty infant 
and with good care and proper nourishment promises to 
be a valuable citizen in a few years. There are several 
features, however, which call for radical 
before the flving boat can be an acknowledged success. 


improvement 


In the first place, the designers have overlooked a 
most important point—the motors should be constructed 
to run on such fuel as salt water or apple butter or any 
other available commodit.. 
ficulties experienced in getting a plausible grade of gaso- 


Personal observation of dif- 


line in out-of-the-way places during the late lamented 
Lakes Flying Cruise 
Incidentally, the august title of this 


International Great soat demon- 
strated this need. 
notable cruise was prefaced by “International” on ac- 
count of foreign matter found in gasoline along the 
route. That was the only foreign element present. 

Secondly, there should be an automatic annunciator 
to answer the asinine questions of innocent bystanders. 
Until such a device is produced, pilots will become reck- 
less when landing in a crowd, and much carnage is likely 
to result. No aviator should be held responsible for any- 
thing that happens when an apparently normal person 
of alleged sound mind chirps up with: “Which is the 
front end, mister?” or “Say, is that there thing the pad- 
dle wheel ?” 

Thirdly, some sort of roller should be constructed to 
smooth out humps and thank-ye-ma’ams and other ir- 
regularities which appear on our waters on windy days, 


so that the aviator could always safely descend. 














Curtiss Fiy1ne Boat, PREPARING FOR FLIGHT 
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Francis “Tractor” SHOWING POWER 
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And then, too, it would greatly bolster up the con- 
fidence of the pilots if something were invented to 
counteract the force of gravity in case of a serious ac- 
cident befalling the machine when a mile or two in the 
air. But we may not hope for that as eminent scientists 
tell us it is quite out of the question in this crude age. 

Thanks to my official connection with the Great Lakes 
Flying Boat Cruise I now feel qualified to make the 
foregoing observations. A few weeks ago I didn’t know 
anything about the flying boat—I couldn’t tell a G-string 
from a rudder control—but having been formally in- 
troduced to this ingenious contrivance, I can now dis- 
cuss wing-tips and struts and guys like an experienced 
aviator. There is only one thing I don’t quite understand 
yet, and that is, what makes the blamed thing go up? 
I have figured out how it turns to right or left, and I 
understand perfectly what makes it go forward but for 
the life of me I can’t see how it lifts itself up without 
anything to hang on to. I asked several of the pilots, 
and some of the mechanics but either they were too tech- 
nical or else it is a trade secret they didn’t care to di- 
vulge. Oh, well, what difference does it make, anyway? 

As for my official connection with the Great Lakes 
Cruise, suffice it to say that my duties were of about 
the same importance as carrying a spear in a grand opera 
chorus, and I got the job for a ten-cent cigar. However, 
my position entitled me to enter the roped enclosure at 
each of the ports of call and converse with the aviators 
vu an equal footing, and so I was satisfied and happy. I 
learned much. 

Now while the average citizen may be very much 
prejudiced against aviation as a form of recreation, the 
most skeptical are bound to enthuse over the flying boat, 
even though lacking the improvements noted above. It 
rises from the water with such ease, soars so gracefully 
and alights with so little fuss that the thought of danger 
never enters one’s head. It is simply fascinating. Even 
though the motor should stop dead, or there should be 
any minor accident, the pilot can descend anywhere upon 
the water provided there is not too great a sea running. 
And as some four-fifths of this well known globe is 
covered with water the pilot ought to be able to find suf- 
ficient for his needs if he goes in the right direction. Not 
so with the land aéroplane. The pilot of a land aéroplane 
might suddenly decide (for reasons over which he has 
no control) to make an immediate landing, and at that 
particular instant he might be directly over a_ picket 
fence or a cactus ranch or the House of the Seven Gables, 
and the outlook is discouraging to say the least. No, I 
would much prefer the flying boat. In fact, if T had a 
chance te go up in one, I don’t think I would hesitate 
a minute. I would feel infinitely safer than traveling 
over certain New England railroads, or even riding with 
a novice learning to drive his first automobile. 

sut all that has nothing to do with the construction of 
the various aéroyachts, which alone is supposed to in- 
terest the readers of the AMERICAN MACHINIST. 

While at one time there were 12 machines entered 
in the Great Lakes Cruise, only five started, three suc- 
ceeded in making the first 150 miles, and but one, the 
Curtiss entry, finished the run of 880 miles from Chi- 
cago to Detroit. 

The Curtiss machine, owned by J. B. R. Verplanck 
and driven by Beckwith Havens, was a standard model. 
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Readers of this publication are familiar with the appear- 
ance of the aéroplane in general, and the Curtiss flying 
boat is essentially a biplane to which is attached a light 
but substantial boat. The latter in shape resembles a 
great fish, as shown in the illustration, and is made of 
spruce, canvas covered, the flat bottom being provided 
with skids to permit its being snubbed up on sandy 
beaches without injury. The pilot and passenger sit in 
the front end of the cockpit and all controls are in dupli- 
cate. For turning to right or left the usual steering 
wheel is employed, which is mounted on a rocker-arm, 
and to ascend the pilot draws the wheel toward him, 
pushing it in the opposite direction for descending. The 
aérilons, or balancing planes, which tilt in opposite di- 
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THERE SHovutp Bre AN ANNUNCIATOR TO ANSWER 
QUESTIONS OF BYSTANDERS 


rections, are actuated by the braces which fit under the 
pilot’s arms and operate when he leans toward the high 
side as the machine dips. The photographs show the 
location of the eight cylinder, V-type, 80-90-hp. motor 
which weighs, I am told, about 325 lb. The complete 
flying boat weighs 1450 lb. The two fuel tanks have a 
capacity of 17 gal. each. 

In general structure the Patterson-Francis ‘tractor, 
driven by Roy Francis, of San Francisco, is like the 
Curtiss machine with the exception of the arrangement of 
the power plant. The motor is located in the front end 
of the boat and two propellers revolving in opposite di- 
rections are employed. They are driven by chains to 
the crankshaft, one of them crossed, and both being in- 
closed in tubes. The propellers are in front; hence the 
name “tractor.” The mechanic sits directly behind the 
motor in a high cockpit and back of him, tandem fashion, 
is the pilot’s seat. 

Having the propellers in front makes it rather dan- 
gerous to land in a crowd with the motors going, for the 
Great American Public insists on crowding as near any 
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object of interest as it can get, regardless of the risk. 
However, these propellers are provided with copper tips 
to protect them when bisecting innocent bystanders. 

Glenn Martin’s entry was also a tractor, but had only 
one propeller. This, I am told, is the least number with 
which a flying boat can be navigated successfully. The 
Martin machine is distinctly a standard land aéroplane 
mounted upon pontoons; a large one under the center 
of the machine and a small one under each wing tip. The 
planes and body stand about 4 ft. above the pontoons on 
struts, and Martin claims that within half an hour he 
can substitute a skid and set of wheels for the central! 
pontoon and thus change the machine into a land aéro- 
plane. The seating arrangement is similar to that of the 
Patterson- Francis. 

It would be difficult to say which is the most practical] 
craft of the three. Much depends on the operator. Per- 
sonally, I would favor the Curtiss product, not only on 
account of its clean lines and simplicity, but because it 
suffered less-injury—in fact, no serious damage at all 
in the long cruise from Chicago to Detroit. Havens 
was apparently a more conservative pilot than either Mar- 
tin or Francis. Although he had some trouble at times 
in getting off the water, he flew consistently and at low 
altitudes. 

Everything considered, the flying boat appears to be 
much safer than the land aéroplane, for if the pilot does 
not choose to ascend he may slip through the water faster 
than any motor boat, and just as safely; or he may skim 
over the tops of the waves at express-train speed, and al- 
ways has a comparatively level highway before him. He 
is not obliged to hurdle church spires or trees or barns, 
and besides, water is a much more yielding substance 
to fall on than even a soft plowed field. 
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A Jig for Drilling Deep Holes in 
Bronze 
By M. H. P. ALLEN* 


An interesting process in the manufacture of the 
Knight engine made by the Russell Motor Car Co., Ltd., 
West Toronto, Can., is the machining of the body of the 
oil pump. This oil pump is partly shown in Fig. 1, from 
which it will be seen that it is of the twin plunger type 
with an oscillating valve A. The plunger holes B, which 
are Y% in. in diameter, are 41% in. long. There is also 























Fig. 1. THe Worx 
a %-in. hole 634 in. long, as shown at C, Fig. 2, for de- 
livery of the oil. 

Drilling and reaming deep holes, such as these in 
bronze, when handled in the ordinary form of jig, pre- 
sents difficulties as a manufacturing proposition. This 





*Assistant tool designer, Russel Motor Car Co., Ltd., To- 


ronto, Canada 
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is mostly on account of the trouble in getting rid of the 
chips and the consequent heating. This is true when 
using a twist drill but is truer still of a straight-flute 
drill, though the latter is the right drill to use as it will 
give a straighter and truer hole than the former. 

In considering the problem, it was clear that this was 
a job for inverted drilling. As we had no inverted drill- 
ing machine, the next best solution was to invert the jig 
and revolve it with the work; at the same time holding 
the drill stationary on the drilling-machine table. 

There are three operations before drilling these deep 


holes. The ends of the valve hole D, Fig. 2, are first 
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straddle milled in a fixture not shown. The hole 7 is 
then drilled and reamed in the jigshownin Figs. 3 and 
4, together with the holes F and J, which are drilled. 
After this the feet are milled off at V, the right distance 
from the valve hole 7 and parallel to it. 

The work is then placed in the inverted jig shown in 
Figs. 5, 6 and 7. In this jig the work is located between 
the cheeks of the cast-steel upper plate /7, on the pin K 
which clamps the cheeks together on the work. Pins in 
the lower plate M fit the holes in the feet of the cast- 
ing and thus locate that end. 

It will be noticed that each hole requires the work to 
be held in a different position in the jig. This is pro- 
vided for by having the two upper plates /7 and G, and 
the two lower plates L and M. The lugs of the plate H 


$$ $$$ 








———— ss 











Fia. 7 


Fia. 6. THe INVERTED JIG 


are offset along the axis of the pin A by half the amount 
the two holes B are apart. Thus, by placing the work in 
the jig in two positions, 180 deg. apart, each plunger 
hole in turn is brought over the center line of the drill. 
‘Two pairs of dowel pins in the lower plate ./ take care 
of the two positions of that end of the casting while ma- 
chining the %-in. holes. The lugs on the plate @ are 
offset in a direction at right angles to the axis of the 
pin A to suit the %¢-in. drilled hole, and pins in the 
lower plate LZ locate the feet. 

As each of these holes is off center, and as the jig re- 
volves at 500 r.p.m., it is necessary to provide a balance 
weight for each position of the work in the jig. One of 
these is shown at A, Figs. 6 and 7. The holes for a 
similar balance weight, used on one of the operations, are 
shown at Q, Fig. 6. The few minutes necessary for 
changing the plates and balance weights are usually di- 
vided between 100 castings or more, according to the lot 
being put through. One of the straight flute drills used 
is shown in the table chuck P, Fig. 7, and one at V. 

This inverted jig gives excellent results in both quan- 
tity and quality of work. The remaining operations con- 
sist of drilling and broaching the ports FR, Fig. 2, turn- 
ing the base S and hand reaming the valve hole 7. The 
quick-acting screw shown at F’, Figs. 3 and 4, carries a 
nut with two projecting pins which engage with two 
bayonet slots in J, Fig. 3. The nut is a tight fit on the 


screw. 
LAd 
*e 
Nickel deposited from a solution that is alkaline with 
ammonia will have a dark color and show a tendency to 


peel and flake off. 
peel in the solution 
condition do not 


With a strong current it will frequently 
Nickel solutions slightly acid or in a 
neutral show this phenomenon.—‘“Brass 


World.” 
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Foundry Training in the Higher 
Trade Schools* 


Dr. Otto Brandt visited many of our schools and colleges 

—as also those of England—in the fall of 1912, in order to 
acquaint himself with the training given to young men for 
the foundry. He published a review under the title above 
given in the March number of the official organ of the Ger- 
man Foundrymen’s Association. 
' For a better understanding of the German system of in- 
dustrial schools it may be stated at the outset that they 
have a variety of schools preparing young people for a given 
vocation up to a given degree of efficiency. 


Every boy in Germany, no matter what his occupation 
is, must go to some kind of a school from fourteen to 
eighteen years of age, unless he is attending some pre- 


paratory school for college. If the boy does not go to work 
at fourteen he must attend for three years a so called Con- 
tinuation School in which there is a repetition, or con- 
tinuation, of the elementary subjects of the school. If the 
boy goes to work at fourteen he must attend an industrial 
continuation school, to which his employer must send him on 
week-days during day time. In these industrial continuation 
schools subjects are taught which pertain to the occupation 
of the boy, but in which he receives no instruction in the 
shop while he is at work. Thus the school instruction sup- 
plements the shop instruction. 

Then there are the lower and higher technical schools for 
those who wish to become foremen, or to fit themselves for 


some kind of managerial position below the engineering 
grade. 
Most of the existing foundries are part of a metal in- 


dustry of some kind, and therefore those working in the 
foundry are employees of the general business. The train- 
ing for the foundry work must therefore share its time and 
opportunities with the other departments. 

The same situation is found in the lower and higher tech- 
nical schools, where foundry work is part of the work of a 
course for machine builders. Thus, in the course of study, 
where several branches of learning have to be taken care of, 
the foundry work receives its share with the rest of the other 
subjects. 

In making comparison between the relative value of Ger- 
man and American foundry training, Dr. Brandt comes 
to the conclusion that after all we are not so badly pro- 
vided for in facilities for training foundry foremen and such 
other high-class help around the foundry which requires not 
only manual skill but also more or less technical and busi- 
ness knowledge in addition to executive qualities. 

Dr. Brandt makes favorable mention of the foundry 
school at Purdue University, at Wentworth Institute at Bos- 
ton, at the Carnegie Institute of Technology and at the Tech- 
nical High School at Birmingham, England, devoting con- 
siderable space to their detailed courses. 

In summing up the results of his investigation Dr. Brandt 
says there is more or less provision made to enable the 
bright, industrious and ambitious young man to acquire a 
leading position in the foundry trade. However, the Amer- 
ican and English schools do not all serve that purpose. 

There are schools for apprentices, and these must be con- 
sidered also since in the United States trade education is 
not so systematically organized as in Germany, and in the 
lower apprentice schools of the United States. undoubtedly 
some young men find opportunity to rise to the top. He 
also thought it desirable to mention those schools in which 
foundry work forms only a necessary adjunct to engineering 

or machinery trade education, in order to make his in- 
vestigation complete. 

But these schools do not fulfill the aim and purpose we 
are pursuing. What is needed most now are specific foundry 
trade schools, separate and distinct for themselves, low 
enough upon the one hand to serve as preparatory schools 
for the foundry apprentice, and high enough upon the other 
hand to serve as preparatory schools for leading positions in 
the foundry industry. 

The study of American and English schools offers much 
that is instructive and valuable in comparison with German 
One cannot fail, however, to note how well and 
strongly German schools are organized and systematized, 
able to give an excellent account of their activity whenever 
they remain within the limits of their basic aim. This aim is 
to furnish practical men for the trade. This they do when 
not carried away by the ambition to educate engineers for 
which they are not fitted. 


schools. 


*An abstract by Paul Kreuzpointner of a report by Dr. 
Otto Brandt, Secy. of the German Foundrymen’s Associa 
tion. 
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PRACTICAL MEN 





A Gasket Cutter 


The drawing shows a device I designed for cutting 
gaskets from sheets of “Fauril,” “Hudsonil” and pack- 
ing of like nature. It not necessary to secure the 
sheet while it is being cut, as the springrolls and cen- 
ter piece hold the sheet against the wood block with 
sufficient friction to prevent it from turning. These 
revolving cutters make a smooth, clean cut, while knife 


is 


with the possibility of the tool catching in the thin edge 
of the blade. This method of planing blades was worked 
out with a view of planing propellers of any pitch by 
simply changing the ratio of the gears. 

The illustration shows one of the blades of a three- 
blade built-up propeller, 18 ft. 4 in. in diameter, with 
a set back of in, while planing its working faces. 
The blade on delivery from the foundry weighed ap- 
proximately 4 After establishing the necessary 


25 


tons. 
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GASKET CUTTER 
cutters have a tendency to drag and tear. I have not’ work-lines and machining the palm to fit the hub, it 


tried to cut copper gaskets, but believe that by changing 
the angle of the cutters and using a metal block beneath 
in place of wood, it would be successful. 
F. H. Sovererens. 
Navy Yard, Mare Island, Calif. 
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Planer for Propeller Blades 


The accompanying illustration shows a modification 
of an old planer which makes it suitable for machining 
the working faces of propeller blades. Having on hand 
a large table removed from one of the condemned slot- 
ters, it was decided to mount this table on the planer 


as shown in the cut. The tool-holder extension comes 


out far enough to allow the blade to clear the housings 
of the planer when the blade is at the extreme right 
or left, since in this position it will not pass between 
the housings. 

The tool holder is designed to permit the cut to be 
drawn out from the palm of the blade, thus doing away 


was, secured to the heavy angle plate shown and 800 
lb. of metal were removed from its working face, reduc- 
ing it to the required thickness. The great power of 
the machine and the rigid design of the modified arm 
allowed a cut 3g in. deep with a feed of approximately 
lg in. lead at the middle of the blade. It was possible 
to rough plane and finish one of these blades in 32 hours. 

A motor attached to the feed shaft is operated by a 
With this 


wide is cut across 


controller and can be run in either direction. 
power a spline 4% in. deep by 1% in. 
the blade at the point where the planing tool starts its 
cut. The tool holder for cutting this spline is turned at 
a right angle to the center line of the blade. 

Like provisions are made for planing both right- and 
left-hand in 
the tool is from the bottom to the top edge. 


all cases the feed direction of 
The platen, 
which revolves, shows a worm and gear attached. This 
worm and gear is engaged with the screw that feeds the 
tool holder, the tool moving downward in proper rela- 
tion to the movement of the platen. The feed while 


blades, and 
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planing is obtained from a ratchet and pawl, arranged 
with a roll so designed that it travels up an inclined 
plane and can be set to feed from one to six teeth; this 


ae 
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PROPELLER-PLANING DEVICE 


feed mechanism works on the return stroke of the planer. 
A novel method of safety, which is not shown in the 
illustration, is attached to the driving shaft of the planer 
in the form of a band brake operated by a 3-in. air 
cylinder working under 100 |b. of air pressure, and 
should the belt break or the planer dog slip, a smash-up 
would be avoided, as the air would be admitted to the 
cylinder automatically if the platen traveled even one 
inch beyond the dogs. This brake is very effective and 
will instantly grip with power enough to slip the belt. 
N. 1. MosHer. 
Winter Hill, Mass. 


Unique Dovetail 


In building a special automobile body, it was desired 
to fasten a strip of wood upon the side of the body, with- 
out the use of glue, nails, or screws which showed from 


the outside. A unique dovetail was employed for the 
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A Unique Doveratn 


purpose, the method of which is made clear by the ac- 
companying engraving. 

We made a suitable tool for forming the keyhole slot, 
which constitutes one part of the dovetail, the other half 
being formed by the heads of wood-screws, placed at in- 
tervals along the length of the piece to which the strip 
was to be fastened. 

This tool was made from \%-in. drill-rod, turned on 
one end, to the shape of, but slightly larger than, the 
head of the wood-screws employed. Two lengthwise slots 
were then milled in the tool, forming a cutter with two 
teeth, which were slightly backed off for clearance. The 
tool was operated in a common wood-drilling machine, 


>. 
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first boring its way to the required depth. The stock 
was then moved along about 34 in., thus cutting the 
dovetail. The operation was then reversed, and the cut- 
ter withdrawn. The pieces to be joined were placed to- 
gether so that the screwheads entered the round holes 
in the opposite piece, after which the strip was moved 
along so that the screwheads entered the dovetailed slots, 
and locked the pieces firmly together. 

This operation is very rapidly accomplished, and as a 
common drill-press is the only machine needed, and the 
tool is simple and inexpensive to make, this method of 
fastening may be profitably adapted to many other manu- 
facturing operations, both in wood and metal. 

Henry J. Beck. 

Troy, Ohio. 
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Strainer for Hydraulic Press 


Owing to the extreme high pressure necessary in hy- 
draulic presses and where wrought-iron pipe is used, it 
sometimes proves very troublesome and expensive when 
the scale and grit from the pipes enter the cylinder and 
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STRAINER FOR HypraAvutic Press 


score the cylinder and rod. To eliminate this a very 
satisfactory strainer is made in accordance with the il- 
lustration shown. 

It is composed of a phosphor-bronze chamber A, cover 
B and strainer C. The flow is through the inlet D from 
the accumulator to the chamber /, thence through the 
strainer C and through the outlet F to the press. 

Two strainers are made of a turned brass shell wrapped 
with a double thickness of 28 mesh, 28 B.w.g. brass wire 
gauze which is wrapped to the outside of the cartridge 
with brass-wire clinches. The holes in the strainer should 
not be over ;; in. in diameter and should be sufficient 
in number to equal five times the area of the inlet D. 
The strainer is held firmly in place at the beveled joint @ 
by the inlet pressure, and when the strainer is filled with 
scale and grit, it should be replaced by a clean one. The 
cover B affords easy access to the cartridges. 

Ropert Foster. 


Brooklyn, N. Y. 
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Method of Measuring Tapers 


The line engraving shows an accurate way of measur- 
ing tapers of any diameter or length without special tools. 
If we know the taper per foot or have an old one as a 
sample to work with, all that is necessary is two microme- 
ters and a block 1 in. square. 
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MeTHOpD oF MEASURING TAPERS 





First we find out what the taper is per inch. This is 
done by placing our master piece A in a perpendicular 
position on the surface plate B. If the master piece has 
a tang, place the piece of flat steel C the height of the 
tang on the surface plate, then measure with the mi- 
crometer D, placing the frame on C, as shown, and take 
the measurement. Now place the 1-in. block E on top of 
the steel C and take the measurements, just 1 in. apart. 
Now that we have the measurements for 1 in. of taper 
we make the new taper the same with the use of block and 
have a perfect fit. 

Epwarp McCLINCcHEY. 

Brighton, Mass. 


Weights per Inch of Tobin Bronze 


The table gives the weights per running inch of rolled 
tobin bronze of round and hexagonal section. This was 
developed from a table by the Ansonia Brass Co. The 
latter gives weights in pounds per foot, which does not 
lend itself so conveniently to figuring the weight of short 
pieces used for bolts and similar parts. At the bottom of 
my table will be noted the ratio of the area of a hexagon 


; 12 : 
to the area of an inscribed round equal to ——. This re- 
rd 


duces to 1.1026. In the Ansonia table it appears that 
the factor 1.126 is used, dropping out a cipher in the 
second decimal place. I have also extended that table 
to include such odd sizes of hexagons as may be required 
for turning down for bolts or cutting off for nuts, and 


MACHINIST 493 


have given in the column marked “bolt,” the size of bolt 
or nut that can be produced from the given size of hexa- 
gon. 








Lb. Lb. Lb. Lb. 
Size perIn. perIn. Bolt i per In. per In. Bolt 
i-in. 0.0148 0.0163 0.833 0.918 
ye-in. 0.0232 0.0255 0.948 1.043 1}-in 
0.0334 0.0368 1.075 1.18 
0.0454 0.050 » ae lj-in 
0.0593 0.0653 }-in. 20 1.322 
0.075 0.0827 1.337 1.472 1}-in 
= 0.0922 f-in. 1.48 1.633 
0.0093 0.102 ; 1.713 1f-in 
0.112 0.123 j-in. 1.633 1.80 
0.133 «1.147 1.792 1.975 1}-in 
.% 0.159 ye-in. 1.96 2.158 
0.157 ° 0.173 2 2.253 1j-in 
0.182 0.200 j-in. 3-1 2.133 2.35 
0.208 0.230 3}-in. 2.55 2-in 
0.246 *-in. 3}-in. 2.50 2.758 
0.237 0.262 3}-in. 2.90 3.20 2}-in 
0.295 0.205 j-in. 3}-in. 3.33 3.675 
0.300 0.330 3j-in. 3.92 2)-in 
0.370 0.408 }-in. 4-in. 3.79 4.18 
0.447 0.494 4}-in. 4.28 4.72 2}-in 
0.540 j-in. 4}-in. 4.80 5.29 
0.533 0.587 4}-in 5.59 3-in 
0.625 0.689 1 -in 4}-in 5.35 5.89 
0.726 0.800 5-in 5.93 6.53 3}-in 





0.868 1}-in 
Based on 0. 302 Ib. per cu.in. Wt. round = area X 0.302 


Arca of hex 1 12 
Area of round 7 
Wt. hex. = area inscribed circle = 0.3325 


WEIGHT PER INCH—ROLLED TOBIN BRONZE 
James Kay McIntyre. 
Newburgh, N. Y. 
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Method of Increasing the Stroke of a 
Punch Press 

In order to draw a certain piece of work on a punch 

press, it was necessary to secure a longer stroke than was 

possible with any press available in the shop. In this 

particular case, the press required must have a drawing 


! 
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INCREASING THE STROKE OF A PRESS 


capacity of 4 in., and a 2-in. press had its capacity in- 
creased to this amount in the following manner. 

A special bolster A was made for the press, and bolted 
to the bed in place of the regular bolster. It was made 
with a pair of parallel shafts B, operating together by 
means of gears C’, and each carrying two cams D which 
were pinned in position. The purpose of these cams was 
to elevate and lower the die block into its two positions. 
The die block was guided by four upright slides, one on 
each corner. After it was in position it was locked 
in place by two special double-headed bolts ZF fastened by 
means of a wedge. 

To operate the press, the die is placed in the lower 
position, Fig. 1, setting on the bolster. It is clamped down 
with the short double-end bolts. A blank is inserted and 


A mer 
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the press operated. This draws the blank down 2 in, into 
the die. Then the short bolts are knocked out, and the lever 
F is operated, which causes the cams to raise the die from 
the bolster. A square block, 144 in. thick is slid under 
the die, which is allowed to drop down on it, having been 
kept in alignment with the punch by the corner guides. 
When the die is in the position of Fig. 2, the long, double- 
headed bolts are then substituted for the shorter ones and 
clamped with the same wedges. The press is again oper- 
ated, which draws the metal down to 31% in., the required 
depth, and completes the drawing process. The extra % 
in. is needed to get the piece out of the die. To remove 
the piece, it is necessary to unlock the die, remove the 
block, which has a handle for that purpose, and drop 
the die to its lowest position. After the die is locked in 
this position, another blank is inserted and the opera- 
tion repeated. This method takes but a very short time 
compared with the former method of changing the po- 
sition of the punch by means of the adjusting screw. 
CHARLES Everert. 
severly, Mass. 
ss 
Cutting Keyways in Taper Bore 
In the sketch shown, A is a round bar of steel threaded 


at one end to fit 7, which is a bar to connect the tool 
with the reciprocating slide or ram of the kevseating ma- 


























SECTION xX-Y 
Curting Keyways 1x Taper Bore 


chine. The piece A is bored and reamed perfectly central 
to receive D, made of carbon tool steel and ground a 
light driving fit. It also has a pocket milled out to re- 
ceive #, which is a hardened and ground tool-steel seg- 


> 
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ment, made to assure free movement in the bushing G. 
The taper of the bushing @ fits the taper of the flywheel 
and has a thread cut in one end to fit the nut H. The 
nut // is used to prevent the bushing from drawing too 
tightly into the work and also to draw the bushing out. 
A slot is cut in @ to allow the end of D and the cutting 
tool EF to come in contact with the work. 

We attain the feed of the cutter by screwing down 
the knurled screw B, which presses down the wedge C 
and forces D outward. When the keyway is cut the 
right depth, set the nuts on the feed screw B, which 
will determine the depth of all subsequent keyways of a 
similar nature. This tool has been used very successfully 
for a number of years in holes with keyways up to 1 in. 
wide. 

G. JoHNs. 

Philadelphia, Penn. 


An Automatic-Acting Safety 
Connecting Rod 


In designing a small quick-acting automatic ma- 
chine, I had occasion to use a connecting rod that would 
deliver a pressure up to a certain controllable limit. This 
limit being reached, the pressure would be removed until 
the next stroke, and the same process would be gone over 
again without readjusting the machine. 

In the accompanying illustration is shown the trip 
or safety portion of the connecting rod. A represents 
the crankpin block, which were it not for the springs B, 
would be free te slide on the rods C. The thread DP 
screws into the wrist block, which in turn is attached to 
the slide of the machine. 

Should anything beyond the desired pressure tend to 
stop the slide in its forward movement the block A slips 
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A Saretry Connectine Rop 
from the grip of the springs B. Returning, the slide is 
prevented from going back too far by a fixed pin, thus 
causing the block A to be forced back to its original po- 
sition between the springs B. 

The connecting rod was used to automatically feed 
small parts from a hopper to their position under a drill, 
where a second device grips them and the desired oper- 
ation is performed. 

A. M. Lounr. 
Hamilton, Ontario, Canada. 
2 


What is claimed to be one of the largest pieces of work 
ever turned out by the Wheeling Mold & Foundry Co., was 
a mammoth “Y”" pipe, recently completed at the shops of that 
concern. It will be shipped to Alesander, Idaho, where it will 
be used in a large irrigation project. The pipe is in one piece 
and weighs 55,000 lb. It will be shipped on a specially con- 
structed gun-carriage flat car. 
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DISCUSSION OF PREVIOUS QUESTION 


An Adjustable Boring-Tool Holder 


The article on page 155, “An Adjustable Boring-Tooil 
Holder,” by E. P. Fickes, prompts me to describe one that I 
have used in boring holes in jigs and fixtures on the miller. 

The engravings show the construction of the tool, which 
is more simple, being much easier to make and giving a 
finer adjustment than any other that has come to my notice. 

Fig. 1 is an assembly and gives an idea of the compact- 
ness of the tool. In Fig. 2 is detailed the body, which is 
made of machine steel, the shank being case-hardened to 
withstand wear. 

Fig. 3 is the adjustable center block which carries the 
boring tool. The block is made of machine steel, a slid- 
ing fit in the body, Fig. 2. 

Fig. 4 is the outside shell, which is made of machine steel. 
The 4} in. reamed hole and the % in. counterbored hole in 
Figs. 2 and 4 are put in after these parts are assembled. 
After the holes are in 2 and 4, the 0.56 in. slot 2 is ma- 
echined to the required width and depth. 

Fig. 5 is the adjusting screw, which is made of machine 
steel, case-hardened. A square hole is ‘broached in 
both ends to accommodate the adjusting wrench. Both ends 
are graduated into 25 divisions, the graduations being either 
on the end of the screw or on the circumference of the flange. 
The screw is cut 40 threads per inch right hand. Turn- 
ing the screw one graduation increases the sweep of the 
tool 0.001 in. and enlarges the hole being bored 0.002 in. By 
graduating the ends into 50 divisions a finer adjustment is 


obtained. In turning the screw one graduation we increase 
the sweep of the tool 0.0005 in. and enlarge the hole be- 
‘ng bored 0.001 in. 

Fig. 6 is the end plate which keeps the shell, Fig. 4, in 


place and is fastened to the body, Fig. 2, by two No. 6—32 
flat head case-hardened screws. 

Fig. 7 is the binding screw of which there are two, one 
for binding the adjustable block, Fig. 3, and one for bind- 
ing the boring tool. These screws are made of machine 
steel, case-hardened, and have a %-in. square hole broached 
in the end to accommodate the adjusting wrench. The di- 
mensions A and B for one are A 0.44 in., B 0.63 in. and for the 
other A 0.25 in., B 0.44 in. The longer of the two is for bind- 
ing the boring tool and the shorter for binding the center 
block, Fig. 3. 

Fig. 8 is a tool steel plate hardened and ground and set 
tight in the center block, Fig. 3, to take the pressure and 
wear the binding screw would cause if brought against the 
center block, which is left soft. 

Fig. 9 is the boring tool made in one piece of Stubbs drill 
rod and turned to suit. Fig. 10 is the adjusting wrench 
made of drill rod hardened on the square end. 

In Fig. 1 the letter R, which is stamped on the body near 
the end of the adjusting screw, means that turning the ad- 
justing screw to the right or clockwise increases the sweep 
































of the boring tool. On the opposite side of the holder in 
the same relation to the end of the adjusting screw is 
stamped a letter L which means that turning the adjusting 
screw to the left or counterclockwise also increases the 
sweep of the tool. 

The idea of stamping the letter on the tool holder I find 
is very convenient, for when the machine is stopped to 
make an adjustment it can readily be seen which way the 
screw must turn to increase the sweep of the tool; and by 
having a hole in both ends of the adjusting screw it can be 
more quickly located. 

oO. F. GREGORY. 
Frankfort, N. Y. 
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Pressure on the Teeth of Worm 
Gearing 


In regard to the letter from Mr. Brown on page 201, on 
the subject of efficiency of worm gearing, it is evident that 
Mr. Brown's contention is correct, namely, that with the low- 
pressure angle of 14% deg., he will, other things being equal, 


obtain a somewhat higher efficiency than if the pressure 
angle was 30 deg. The efficiency may be expressed in a num- 
ber of ways, the most concise formula being: 
(f sec p sec a) 
e Pe sage ata 
( sin a ) 
f = Coefficient of friction; 
p = Pressure angle; 
a = Lead angle 
Assuming a worm having a lead angle of 38 deg. and the 


coefficient of friction to be 0.002, which agrees with observed 

efficiencies in practice, 
the efficiency with 14% 
the efficiency with 30° 
It will be observed that 


angle will be 99.574 
pressure angle will be 99.524 
the difference is extremely slight 


pressure 


and is negligible in practice, so that Mr. Burkhart'’s conten- 
tion that with the 30-deg. pressure angle the efficiency was 
equal, may be said to be true within practical limits. 
H. KERR THOMAS. 
Buffalo, N. Y. 
<0 


Saddle Keys 


invited correspondence 
keys. In a large textile mill 
where I worked in Scotland all the driving pulleys for ma- 
chines were fastened with keys. These pulleys were 
split, but owing to their special design to prevent the carry- 
dust, could not be clamped on the shaft Slipping of 


In Vol. 38, page 768 Mr. Grimshaw 


regarding the use of saddle 


saddle 


ing of 


these pulleys was a thing unknown 
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| have frequently used saddle keys and with uniform 
success. The largest pulley 1 ever applied them to, was one 
8 ft. in diameter for ten-inch belt, for a main drive. The 


shaft was 4 in. in diameter, but the puiley had a bore of 
about 5 in. so that it had to be what the millwrights call 
“hung.” I used four keys in this, and it has now run for 
over ten years without showing signs of slipping. I did not 
drive these keys any tighter than one is accustomed to drive 
keys in sunk seats. 

If such keys are carefully fitted 
eontact between the pulley and the shaft. They have also 
fhe advantage that if they should work easy the wheel 
would slip at once and attract attention, instead of chewing 
at the edges of the seat for months as sometimes happens 
with sunk keys. 


they give a very fine 


JOHN PEDDIE. 


Christchurch, New Zealand. 
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The Action of the Gyroscope 


In connection with the two articles on the gyroscope, on 
pages 229 and 274, it may be in place to give a popular ex- 
planation of the peculiar’‘action of the gyroscope. 

Suppose a heavy wheel, ABCD, Fig. 1, with its axis EFG 
supported at F, is in rotary motion and the couple HH tends 
te tilt the wheel around the diameter AC, then each point 
on its course from A to B will have to assume a velocity V 
at right anges to AC, which decreases as the point ap- 
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FIG 5 
THe ACTION OF THE GYROSCOPE 


proaches C, and increases and decreases in the opposite direc- 
tion, on its course CDA. 

As a result of reversing the component velocity V, Fig. 
1, of a material point on its way around the axis, a force, i, 
the inertia, is produced, which acts upon the rim of the wheel 
as indicated by the arrows in Fig. 2, and which tends to 
turn the wheel about the diameter BD, a movement known 
as “precession.” 

If this angular movement is resisted by bearings in which 
the shaft of the wheel is running, only a slight couple HH, 
Fig. 1, is required to turn the wheel about AC, the couple 
to be resisted by the bearings being in proportion to the 
angular motion caused by the couple HH. 

According to this it seems to be essential that the axis of 
the gyroscope in its application to a ship be in a plane per- 
pendicular to the fore- and aft-axis of the ship, and that the 
former be tilted out of this plane a limited number of de- 
grees by the precession engine in order to have effect on the 
roll of the ship. 

If the angular movement about the diameter BD is not re- 
sisted it will necessitate that each point of the wheel on its 
course ABCD assumes a component velocity, as indicated by 
the arrows in Fig. 3. The arising inertia will create, as ex- 
plained above, a couple KK directly opposing the initial 
couple HH. It is obvieus that KK is smaller than HH, be- 
cause angular motion about AC is necessary in order to de- 
velop the couple HH and precession about the diameter BD 
must be allowed in order to produce the reacting couple KK. 

In conformity with the above statement, a gyroscopic 
couple must manifest itself whenever a solid body rotates 
about an axis and the angular position of its plane is 
changed. 

The steering wheel of a swiftly moving bicycle will turn 
te the right, due to the gyroscopic effect. when its shaft is 
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given an inclination toward the right, thus creating centrifu- 
gal force which tends to balance the wheel. 

The flywheel of a motor cycle forced to follow a curve 
manifests its gyroscopic effect by compelling the rider to lean 
toward the inside in order to keep the balance against the 
centrifugal force and the gyroscopic couple. 

If the flywheel is geared to the driving wheel so that it 
rotates in the opposite direction to the wheels, the gyroscopic 
action will counteract the centrifugal force. 

RICHARD SEER. 

Springfield, Mass. 


bd 


Position of Centroid for a Trapezium 


The following construction is somewhat simpler than the 
one given by Mr. Sabine on page 241. 

In the irregular trapezium ABCD draw the diagonals AD 
and BC. Lay off FD equal to AE. The center of gravity of 








PosITION or CENTROID FOR A 'TRAPEZIUM 


the triangle BCF, found in the usual way, is the center of 
gravity of the trapezium ABCD. 
The construction is to be found in 


book.” 


“Molesworth’s Pocket- 


J. A. BROWN. 


Kalamazoo, Mich. 


# 
Importance of Encouraging New Men 


The article by Frank Johnson on page 245, regarding long 
experience, touched a very important detail which is usually 
nec" .cted when engaging a mechanic. 

in my opinion the cause of most men failing or quitting 
a new job is the way they are introduced to it. Usually when 
a mechanic is hired he is placed on a machine, told what to 
do, and then left to do it the best he knows how. Every- 
thing is strange, usually the tools are in a poor condition. 
He loses time in getting other tools and also knows the 
foreman is watching every move he makes, which is a very 
poor tonic for the nerves. To ask questions might be all 
right with some foremen but not with all, so he hesitates and 
finally decides to quit the job before he is dismissed. 

Give the new mechanic the proper tools, show him all the 
details about the job and machine, let him know that he can 
ask any question concerning his work and that any informa- 
tion or advice will be cheerfully given, also give him plenty 
of encouragement and invariably he will prove competent. 

Another thing that is usually neglected is to show by our 
actions or better still tell the mechanic that his services are 
satisfactory. When starting in a new position the mechanic 
is usually in suspense for the first month or two, wondering 
if his services are satisfactory; at the same time the fore- 
man is just as anxious to know if ke is going to stay. 

My method works very well. After trying a man and 
finding him satisfactory, I have the foreman ask him’ how 
he likes the job and if the answer is in the affirmative, I 
tell him that I am pleased to hear that he is satisfied, which 
will relieve him of the suspense under which he is work- 
ing, and you will also know what to do. Should his answer 
be to the contrary, try and learn the reason, for very often 
a man is dissatisfied because he imagines he is not filling the 
bill. 

> G. E. 
N. J. 


LAMONT. 
Perth Amboy, 
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The German machinery builders are not inclined to ex- 
hibit at the Panama-Pacific International Exposition because 
of inadequate protection against a copying of their patents 
and patterns in this country. This rather puts the copying 
shoe on the other foot. 
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EDITORIALS 


Going into Business 


It is perfectly natural for men to want the indepen- 
dence of doing business for themselves. The risk, the 
extra work and worry are al! fully compensated by the 
sense of freedom from restraint, which comes from choos- 
ing one’s own customers and buying where one wishes. 

Too many men rush into business without having duly 
considered the cost. More firms fail for lack of working 
capital than for any other one reason. Time was when 
a man with the price of an anvil, a bellows, some brick 
and a few bars of iron and steel could start in the black- 
smithing business and make a comfortable living, but 
there are now few mechanical trades in which a man can 
start alone with the savings of a life time. Then a man 
who started in business could depend on his friends 
bringing him work and from that expected his business 
to grow of its own accord. 

Today the commercial end of business is at least as im- 
portant as the manufacturing end. Buying and selling 
well done can make a concern, even if the manufacturing 
is only tolerable. The great majority of our mechanics 
have little or no conception of either of these things, 
nor do they have any realization of the cost of either. 
They have still less idea of the cost of other things which 
enter into what is known as overhead charges. The net 
result of this is that many men go into business with an 
exaggerated opinion of the profits which their competi- 
tors are making. They find it difficult to make sales and 
find money scarce, so they cut into these imaginary 
profits by shading prices. Whether they discover their 
mistake before it is too late or whether they lose every- 
thing they and their creditors have put in, their com- 
petitors have suffered in a way that they should not. 

So far as we know, there is hardly a place where me- 
chanics can find out these things in advance, let alone 
being taught them. Is not this a shortcoming in our 
educational work? Are not the principles of business 
sufficiently similar for different lines and sufficiently sim- 
ple to be taught in the public schools ? 
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Drawings for Experimental Machines 


In a simon-pure machine shop the time that machine 
tools are idle appears ridiculously large. The men always 
seem to be hunting around for tools, or setting up work, 
or measuring it or puzzling over blueprints, or fitting 
parts together by hand which should have been machined 
to fit. This is just as apt to be true in a shop fitted with 
the most modern and efficient machinery as in any other. 
That it is an expensive way to do business will be attested 
by any man who has tried to develop new machinery. 

Two things contribute largely to this expense: One, a 
lack of well considered, well thought out drawings, the 
other, a tendency in the shop to ignore the drawings that 
they have. The second is probably caused by the first. 

A drawing for an experimental machine is usually a 
different thing from that used in its manufacture later. 


It is usually thought that a very sketchy affair is suffi- 
cient. The pattern maker takes whatever liberties he 
pleases with it on the ground that the first machine is 
never right anyway. The machinist takes still more 
liberties on the same ground and with the added excuse 
that the castings are not right. The draftsman says with 
perfect truth that he has been pressed so hard by the in- 
ventor or the man behind the money-bags that he has not 
had time to properly think out the details so has left them 
to be worked out later as time permitted and the ex- 
igencies of the case demanded. 

All this could be avoided to a large extent, and the re- 
sponsibility placed if time were taken to design the ma- 
chine properly, to study all its motions, to search out its 
interferences, to seek out the’ parts which are expensive 
to mold or machine unless made separate from the ad- 
joining members, and above all to make the machine cap- 
able of assemblage and adjustment. This cannot be done 
on any but the simplest machines without very complete 
assembly drawings, and usually an abundance of assembly 
cross-sections. It is seldom necessary to make detail draw- 
ings, in fact, it is usually better not to because tolerances 
can seldom be worked out in advance of the reduction of 
the machine to a manufacturing basis. 

Then, again, a carefully worked-out drawing will save 
building many machines. There are usually very few 
things about the action of any new machine that cannot 
be predicted. The action of the materials on which the 
machine operates is the principal unknown quantity. Ma- 
chines for cutting the common metals should offer few 
problems which cannot be solved in the drafting room. 
Engines using kerosene or other unusual fuels involve 
difficulties with which the draftsman cannot cope, but 
such an excuse does not apply to the majority of ma- 
chines which are built over and ever in the machine shop. 


o* 
ve 


The Machine-Screw Situation 


The casy road to success seems to be to find what 
the customer wants and give it to him at a reasonable 
price. The pioneers who must educate the eustomer to 
want better or different things, usually have a hard row 
for a number of years. The reward, however, comes 
when the customer refuses to be satisfied with anything 
else and sticks by the education. 

In the matter of such supplies as machine senews, 
however, such a reward cannot be hoped for, since anyone 
can make one standard as well as another. This reverses 
the proposition and puts it up to the customer to educate 
the manufacturer by demanding the best sizes and stand- 
ards. 

This seems to be the case at present with the A. S. 
M. E. standard machine-screw thread sizes. Seme manw 
facturers stick to the old standards because the demand 
is not strong enough to warrant a change. The smal! 
customer finds it difficult to demand the new standard 
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as he does not require large enough quantities to order 
special lots made. 

Reports indicate, however, that there is a growing 
demand for the A. S. M. E. standard, and when this 
becomes strong enough, these sizes will be carried in 
stock, 

The large user is always in a position to enforce his 
demands by placing orders only where the sizes he uses 
can be had from stock, his orders being large enough to 
warrant the manufacturer’s carrying them, whether he 
counts them specials or not. 

By constantly asking for A. S. M. E. standards, 
whether we get them or not, and by placing orders 
where they are supplied with the least hesitation and 
delay, the continued pressure is bound to have its effect 
and perhaps sooner than we think. As long as the new 
standard is evidently bound to come into general use 
sooner or later, is it not better for all concerned to have 
the change made with as little delay as possible? 


cAJ 
ve 


Report on Standard Involute Gearing 


The September issue of the Journal of the American 
Society of Mechanical’ Engineers contains the majority 
report of the Committee of Standards for Involute Gear- 
ing, and a discussion of it. Three members of the com- 
mittee have signed the report: Wilfred Lewis, chairman ; 
Gaetano Lanza, and Hugo Bilgram. The two other mem- 
bers, E. R. Fellows and C. R. Gabriel, neither assented 
nor prepared ; inority opinion. 

The final conclusion is the recommendation of an in- 
terchangeable ‘standard of involute gearing, having an 
angle of obliquity of 22% deg. and an addendum of % 
module, or 0.28 pitch. We quote: 


A majority of the committee believes that a standard sys- 
tem of involute gearing should include in its scope a 12- 
toothed pinion, and all combinations between that and the 
rack, and that the most desirable system from every point 
of view is that which insures absolute freedom from inter- 
ference between all combinations, with a liberal arc of ac- 
tion abundantly to cover the pitch in every case. To meet 
these conditions, nothing better has been found than an 
obliquity of 22% deg. and an addendum of % module, or 0.28 
pitch, to which should be added for completeness a dedendum 
of one module, and fillets generated by a rack tooth with 
rounded corners prolonged to one module. 

Such a system has very decided advantages, against which 
must be weighed the objections raised as to journal pressure, 
backlash and wear. Although the thrust between centers 
may be. 50 per cent. greater than for the B. & S. standard, 
it has been shown repeatedly that this additional thrust, 
when compounded as it must be with the tangential driv- 
ing force, adds less than 5 per cent. to the actual journal pres- 
sure, and it is therefore not a serious consideration. Inregard to 
backlash, it may be said that the same care in cutting should 
produce equally accurate results, and that although the same 
depth of wear wculd ertainly cause backlash to increase 
with obliquity, compensation for this appears in the fact that 
the greater the obliquity the better the distribution of wear. 
This combination of obliquity and addendum also makes very 
strong teeth, and the obliquity adds materially to the fa- 
cility with which they can be milled or hobbed, and ground 
when need be, after hardening. Special consideration will 
no doubt always influence the choice of these two variables, 
obliquity and addendum, and in some classes of machinery 
where the pinions may never have less than 15 to 18 teeth, 
less obliquity might reasonably be employed, but for all kinds 
of practices in general, a majority of the committee favors 
the adoption of 22% deg. obliquity with an addendum of % 
module. 


Much experimental work has been conducted by mem- 
bers of the committee and their assistants on four sets 
of gears: The first, the B. & S. standard 1414-deg. angle 
of obliquity, with an addendum of one module; the sec- 
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ond, 20-deg. involute stub tooth, with addendum approxi- 
mately 34 module; the third, corresponding to the pro- 
posed standards ; and the fourth, the Bilgram 15-deg. with 
variable addendum. The report: presents the results of 
these tests and summarizes the arguments for and against 
the proposed forms. 

Two principles in regard to the friction of gearing 
are clearly stated in the report. These are: 


It may now be confidently asserted that under ordinary 
working conditions the friction loss between the teeth of cur 
gears and pinions seldom exceeds 1 or 2% of the power 
transmitted, and it is practically independent of the obliquity 
of action. 

ate, ae rie | eit s ae Lee it is interesting to note 
the influence of the addendum as the dominating cause of 
friction in involute gearing, regardless of obliquity. 

In discussion, Luther D. Burlingame presented argu- 
ments in favor of the 1414-deg. system, and closed with 
this statement: 

Long experience with the gear question and its many 
pitfalls, leads us to take a conservative position at this time 
and give a word of caution as to any action which in the 
light of future experience might be found to have been hasty. 
We believe that no action should be taken leading away from 
the present established gear-tooth system until after exhaus- 
tive experiments under actual working conditions recom- 
mended by the committee have been made, that have proved 
conclusively that some new system meets those working con- 
ditions better than that now in common use. 

It is regrettable that an unanimous report was not pre- 
sented on a subject of such importance in the machinery- 
building field. The ray of hope lies in the committee’s 
support of the proposition that a fund should be raised to 
conduct an extensive series of experiments with suitable 
apparatus. It is hoped that some way may be found 
to put this into effect. 

The members of the committee are to be commended 
for the work, thought and effort that they have put into 
the problem during the last four years. It is hardly 
to be believed, however, that their recommendations will 
be immediately put to any extensive practical use. 


os 
es 


One Hundred Years of the Loco- 
motive 


The year 1913 completes the cycle of one hundred 
years since the commercial introduction of the steam lo- 
comotive operated on rails. The wonderful development 
of the locomotive during this period has brought about 
such a transformation in practically the whole face of the 
globe that it is impossible for us to realize just what 
the now developed portions of the earth would be like 
if this epoch-marking machine had never been devised. 

It is also difficult for us in our familiarity with the 
ponderous locomotive capable of hauling enormous loads 
at high speed, to realize that the engine of one hundred 
years ago was looked upon as a marvel because it could 
pull a string of six or seven small cars at a rate of four 
or five miles per hour. 

One of the peculiar conditions in connection with the 
design and operation of the early locomotive was the 
fact that many of the engineers of that day believed that 
a smooth wheel could not possibly secure a good grip 
on a smooth rail and this belief led to the trying out of 
rack rails, chains, etc. ; this in spite of the fact that Rich- 
ard Trevithick had proved the contrary by an engine 
built in 1804 to run on a smooth track. 
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Automatic Drilling Machine 


The engraving shows a recent development of the au- 
tomatic drilling machine built by Baker Bros., Toledo, 
Ohio, in which 
radial ball bearings 





are used through- 
out. It is designed 


for drilling radial- 
ly in a flange or 
similar part, pro- 
vision being made 
to secure any hum- 
ber of divisions by 
means of change 
gears. 

The flange shown 
in the machine has 
24 radial holes. 
These are yg in. 
in diameter and 
ye in. deep. In test- 
ing the machine 
this 24-hole flange 
was drilled in 
sec. The machine 
is designed for 
rapid operation and 
holes are accurately 
spaced without the 
use of a jig. Flanges 
from 3 to 24 in. can 
be handled on it. In 
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addition to¢hand- 
AvtTomATIC DriLirne f 
ling flanges the ma- 
MACHINE ; 
chine can be ar- 


ranged to drill individual pieces held in a series of chucks, 
radially disposed. 
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Hydraulic Forming Press 


The hydraulic forming press shown is used for form- 
ing various shapes from sheet metal or other material re-s 
quiring a medium pressure. Three cylinders and three 
rams are employed in operating the press. One 6-in. ram 
operates a blank holder and two 5-in. rams operate the 
pressure platen. The center, or 6-in. ram, is machined 
to a smaller diameter on the upper end than the bearing 
in its cylinder. The ram is not attached rigidly to th: 
platen, and during the first part of its operation it travels 
in a bearing through the platen for a distance of 7 in. 
Upon the completion of this travel the shoulder on this 
ram takes a bearing on the under side of the platen which 
causes the platen to travel upward. This causes the two 
side cylinders to fill by gravity from a surge tank. 

When the platen and the main pressure ram are at the 
lowest point the blank-holding plate of the latter fits into 


a recess machined in the face of the platen. During the 
first part of the operation the main pressure ram raises 
the blank-holding attachment and later carries up the 
main platen as already described. It continues to, move 
the blank holder and the platen until the first operation 
is completed, when the operator turns the pressure into 
the side cylinders. This causes the platen to continue 
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Hypraviic FormIne Press 


its upward travel free from the center ram and per- 
forms the second operation. 

The extension pressure head can be removed for work 
not requiring it. The platen and pressure head are fitted 
with T-slots and the pressure-head extension with slots 
for bolting on different forms. The pressure capacity of 
the press is 68 tons, the pressing surface is 38x38 in., and 
the run of the ram is 18 in. 

This press is a recent product of the Hydraulic Press 
Manufacturing Co., Mount Gilead, Ohio. 


os 
ve 


Extension Toledo Welder Switch 


An electric hand switch, made by the Toledo Electric 
Welder Co., Cincinnati, Ohio, for use on some of their 
spot welders, is shown in the accompanying engraving. 
By the use of this type of trip, one man can handle large 
sheets or strips, and operate the machine. 





500 AMERICAN MACHINIST Vol. 39, No. 12 





edged joint between units. The shape of the units is de- 
signed to insure elasticity, while the form of the joint 
and the material used in construction are claimed to give 
the assembled belt superior durability, especially under 
extreme atmospheric conditions. 

The joints are readily unjointed and rejointed and may 
be reassembled to make a belt of quite different dimen- 
sions by substituting steel pins of another length. An il- 
lustration of its application to a right-angled sheft drive 
is shown in Fig. 2. 

The belting is oxidized, to resist corrosion, is adapted 
to run on pulleys of 24% in. and greater diameter and is 
furnished in widths of t in. and multiples of 1 in. 








Vertical Boring Machine 


The vertical boring machine shown was designed espe- 
cially to finish gas-engine liners or bushings. The ma- 
Extension SwitcH ror ELectric WELDER chine has a capacity for bars up to 91% in. in diameter 
and 6 ft. in length. 
The bushings are 
clamped and held in 
the spider at the 
bottom and the bor- 
ing is accomplished 
by a travel head, as 
shown mounted on 
vertical boring bar. 
The boring head has 
power feeds and re- 
versing fast power 
traverse in addition 
to hand adjustment 
for inserting and 
removing the work. 
The saddle is coun- 
terweighted and ad- 
justed vertically by 
means of a_hand- 
wheel. Boring bars 
F are attached to the 
"| driving drum, 
shown in the spider, 
at which automatic 
release to the head 
travel is located. 
The engagement of 
the drive with the spindle drum is through. a bronze 
wormwheel and hardened-steel worm. The machine is 
motor-driven and is a recent product of the Newton Ma- 
chine Tool Works, Ine., Philadelphia, Penn. 
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The attachment does not interfere with the regular 
foot-treadle trip, which may be used when more conven- 
ient. 
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Flexible Steel Belting 
The accompanying engravings show a type of endless 
flexible steel belting, recently developed by the Flexible 
Steel Belting Co., Bridgeport, Conn. 
As shown in Fig. 1, each unit is made of four parts 
of sheet steel and one hardened-steel pin, which, being in 
contact with a hardened sheet-steel bearing, forms a knife- 
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Fie. 1. Construction or UNIts Vertical Bortnc MACHINE 
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Three Saudich Lathes 


The firm, Aktiebolaget G. Frisells Verktygsmaskiner, 
of Liljeholmen, near Stockholm, Sweden, has been build- 
ing machine tools, largely lathes, for some six years. In 
addition to a regular line, many special machines have 
been produced. The accompanying illustrations show 
the middle size of the regular plain lathes, a special lathe 
for simultaneously boring and turning bearing bushings, 
and lastly a special projectile lathe. 

Fig. 1 shows a plain lathe of 18%-in. swing and 42 
in, between centers, with the tailstock in its extreme posi- 
Fro. 2. Apprroatron To 4 Rient-Ane ep SHarr Drive tion. The other two sizes regularly manufactured are 
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step cone and ‘double back gears. 
There are six changes for each spindle speed. 


The one shown has a four- 
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One common feature of these lathes is the crank handle 


The feed is geared. behind the crossfeed screw ball handle. This handle op- 





























erates a short quill that surrounds the crossfeed screw 


and has a quick-pitch thread 
on the outside, engaging in 
a threaded bushing in the 
carriage body. A movement 
of this handle moves the too! 
block rapidly out or in. 

Fig. 2 shows a special 
lathe, developed for finishing 
Diesel-engine bearings. It 3 
a reguiar type of engine 
lathe with a special carriage 
in place of the tailstock and 
the line spindle bored to take 
a boring bar. The bearin: 
castings are gripped by one 
flange in the chuck and are 
simultaneously bored and 
turned. The arrangement of 
the boring bar is convenient 
for it is fastened into the 
special carriage, as shown, 
and is fed forward in the 
same manner as if held in a 
block on a regular carriage. 
The turning tools are held 
in the regular tool block. 
The flange by which the 
casting is chucked is turned 
on a mandrel in a second op- 
eration. 

The final illustration, Fig. 
3, is a special projectile-turn- 
ing lathe, made for use in 
Russia. The foot under the 
headstock is extended to 
carry the driving motor, The 
drive is by silent chain both 
lor spindle and feeding mech- 
anism. The carriage carries a 
special tool block for form 
tools and on the back is a 
forming device to shape the 
outside and bore of the shells. 
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Metal Schedule of the New Tariff 


The Underwood-Simmons Tariff bill passed the United 
State Senate on Tuesday, Sept. 6, by a vote of 44 to 37. 
Owing to the amendments that have been made, it 
must now go before a joint conference committee 
of the House and Senate. Thus it is not yet law, but it 
is not expected that many changes will be made. The 
full text of Schedule C—Metals and Manufacturers of — 
is given below, keeping the original paragraph numbers. 

SCHEDULE C—METALS AND MANUFACTURES OF. 


104. Chrome or chromium metal, ferrochrome or ferro- 
chromium, ferromolybdenum, ferrophosphorus, ferrotitanium, 
ferrotungsten, ferrovanadium, molybdenum, titanium, tanta- 
lum, tungsten or wolfram metal, and ferrosilicon, and other 
alloys used in the manufacture of steel, not otherwise spe- 
cially provided for, 15 per centum ad valorem. 

105. Muck bars, bar iron, square iron, rolled or hammer- 


ed, round iron, in coils or rods, bars or shapes of rolled or 
hammered iron and all iron not specially provided for in 
this section, 5 per centum ad valorem. 

106. Beams, girders, joists, angles, channels, cartruck 
channels, TT, columns and posts or parts or sections of col- 
umns and posts, deck and bulb beams, sashes, frames, and 
building forms, together with all other structural shapes of 
iron or steel, whether plain, punched, or fitted for use, or 
whether assembled or manufactured, 10 per centum ad va- 
lorem. 

107. Boiler or other plate iron or steel, and strips of iron 
or steel, not specially provided for in this section: sheets of 


iron or steel, common or black, of whatever dimensions, 
whether plain, corrugated or crimped, including crucible 
plate steel and saw plates, cut or sheared to shape or 
otherwise, or unsheared, and skelp iron or steel, whether 
sheared or rolled in grooves, or otherwise, 12 per centum 
ad valorem. 

108. Iron or steel anchors or parts thereof; forgings of 
iron or steel, or of combined iron and steel, but not ma- 
chined, tooled, or otherwise advanced in condition by any 


process or operation subsequent to th? forging process, not 
specially provided for in this section, 12 per centum ad 
valorem; antifriction balls, ball bearings, and roller bearings, 
of iron or steel or other metal, finished or unfinished, and 
parts thereof, 35 per centum ad valorem. 

109. Hoop, band, or scroll iron or steel not otherwise 
provided for in this section, and barrel hoops of iron or 
steel, 10 per centum ad valorem. 

110. Railway fishplates or splice bars made of iron or 
steel, 10 per centum ad valorem. 

111. All iron or steel sheets, plates, or strips, and all 
hoop, band, or scroll iron or steel, when galvanized or coated 
with zinc, spelter, or other metals, or any alloy of those 
metals; sheets or plates composed of iron, steel, copper, 
nickel, or other metal with layers of other metal or metals 
imposed thereon by forging, hammering, rolling, or welding; 
sheets of iron or steel, polished, planished, or glanced, by 
whatever name designated, including such as have been 
pickled or cleaned by acid, or by any other material or pro- 
cess, or which are cold rolled, smoothed only, mot polished, 
and such as are cold hammered, blued, brightened, tempered, 
or polished by any process to such perfected surface finish or 
polish better than the grade of cold rolled, smoothed only: 
and sheets or plates of iron or steel, or taggers iron or steel, 
coated with tin or lead, or with a mixture of which these 
metals, or either of them is a component part, by the dipping 
or any other process, and commercially known as tin plates, 


terne plates, and taggers tin, and tin plates coated with 
metal, and metal sheets decorated in colors or coated with 
nickel or other metals by dipping, printing, stenciling, or 


other process, 15 per centum ad valorem. 

112. Steel bars, and tapered or beveled bars: mill shaft- 
ing; pressed, shearec, or stamped shapes, not advanced in 
value or condition by any process or operation subsequent to 
the process of stamping; hammer molds or swaged steel: gun- 
barrel molds not in bars; all descriptions and shapes of 
dry sand, loam, or iron molded steel castings, sheets, and 
plates; all the foregoing, if made by the Bessemer, Siemens 
Martin, open hearth, or similar processes, not containing 
alloys, such as nickel, cobalt, vanadium, chromium, tungsten 
or wolfram, molybdenum, titanium, iridium, uranium, tan- 
talum, boron, and similar alloys, 8 per centum ad valorem: 
steel ingots, cogged ingots, blooms and slabs, die blocks or 
blanks; billets and bars and tapered or beveled bars: pressed, 
sheared, or stamped shapes not advanced in value or condi- 
tion by any process or operation subsequent to the process of 
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stamping; hammer molds or swaged steel; gun-barrel molds 
not in bars; alloys used as substitutes for steel in the manu- 
facture of tools; all descriptions and shapes of dry sand, 
loam, or iron molded castings, sheets, and plates; rolled wire 
rods in coils or bars not smaller than twenty one-hundredths 
of one inch in diameter, and steel not specially provided for 
in this section, all the foregoing when made by the crucible, 
electric, or cementation process, either with or without alloys, 
and finished by rolling, hammering, or otherwise, and all 
steels by whatever process made, containing alloys such as 
nickel, cobalt, vanadium, chromium, tungsten, wolfram, moly- 
bdenum, titanium, iridium, uranium, tantalum, boron, and 
similar alloys, 12 per centum ad valorem. 


113. Steel wool or steel shavings, 15 per centum ad 
valorem. 
114. Grit, shot, and sand, by whatever name known, 


made of iron or steel, that can be used as abrasives, 25 per 
centum ad valorem. J 

115. Rivet, screw, fence, nail, and other iron or steel 
wire rods, whether round, oval, or square, or in any other 
shape, and flat rods up to six inches in width ready to be 
drawn or rolled into wire or strips, all the foregoing in 
coils or otherwise, including wire rods and iron or steel bars, 
cold rolled, cold drawn, cold hammered, or polished in any 
way in addition to the ordinary process of hot rolling or 
hammering, not specially provided for in this section, 10 per 
centum ad valorem: Provided, That all round iron or steel 
rods smaller than twenty one-hundredths of one inch in 
diameter shall be classed as wire. 

116. Round iron or steel wire; wire composed of iron, 
steel, or other metal, except gold or silver, corset clasps, 
corset steels, dress steels, and all flat wires and steel in 
strips not thicker than seven one-hundredths of one inch and 
not exceeding five inches in width, whether in long or short 
lengths, in coils or otherwise, and other rolled or drawn 
through dies or rolls, or otherwise produced; telegraph, tele- 
phone wires; iron and steel wire coated by dipping, galvaniz- 
ing, or similar process with zinc, tin, or other metal; all other 
wire not specially provided for in this section and articles 
manufactured wholly or in chief value of any of the forego- 
ing: all the foregoing, 15 per centum ad valorem; wire 
heddies and healds, wire rope, telegraph, telephone and other 
wires and cables covered with cotton, silk, paper, rubber, 
lead or other material; and articles, manufactured wholly or 
in chief value thereof, 25 per centum ad valorem; woven wire 
eloth made of iron, steel, copper, brass, bronze or other 
metal, 30 mesh and above, 30 per centum ad valorem. 

117. No article not specially provided for in this sec- 
tion, which is wholly or partly manufactured from tin plate, 
terne plate, or the sheet, plate, hoop, band, or scroll iron or 
steel herein provided for, or of which such tin plate, terne 
plate, sheet, plate, hoop, band, or scroll iron or steel shall 
be the material of chief value, shall pay a lower rate of duty 
than that imposed on the tin plate, terne plate, or sheet, plate, 
hoop, band, or scroll iron or steel from which it is made, or 
of which it shall be the component thereof of chief value. 

118. No allowance or reduction of duties for partial loss 
or damage in consequence of rust or of discoloration shall 
be made upon any description of iron or steel, or upon any 
article wholly or partly manufactured of iron or steel, or 
upon any manufacture of iron or steel. 

119. All metal produced from iron or its ores, which is 
cast and malleable, of whatever description or form, with- 
out regard to the percentage of carbon contained therein. 
whether produced by cementation, or converted, cast, or made 
from iron or its ores, by the crucible, Bessemer, Clapp- 
Griffith, pneumatic, Thomas-Gilchrist, basic, Siemens-Martin, 
or openhearth process, or by the equivalent of either, or by 
a combination of two or more of the processes, or their 
equivalents, or by any fusion or other process which pro- 
duces from iron or its ores a metal either granular or fibrous 
in structure, which is cast and malleable, excepting what is 
known as malleable-iron castings, shall be classed and de- 
nominated as steel. 

120. Anvils of iron or steel, or of iron and steel com- 
bined, by whatever process made, or in whatever stage of 
manufacture, 15 per centum ad valorem. 

121. Finished automobiles, valued at $1500 or over, and 
automobile bodies, 45 per centum ad valorem; finished auto- 
mobiles valued at less than $1500 and more than $1000, 30 
per centum ad valorem; finished automobiles valued at $1000 
or less, 15 per centum-ad valorem; automobile chassis, and 
finished parts of automobiles, not including tires, 30 per 
centum ad valorem. 

122. Bicycles, motor cycles, and finished rerts thereof. 
not including tires, 25 per centum ad valorem. 

123. Axles, or parts thereof, axle bars, czle blanks, or 
forgings for axles, whether of iron or steel, without refer- 
ence to the stage or state of manufacture, not otherwise pro- 
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vided for.in this: section, 10 .per centum ad valorem: Pro- 
vided, That when iron or steel axles are imported fitted in 
wheels, or parts of wheels, of iron or steel, they shall be 
dutiable at the same rate as the wheels in which they are 
fitted. 

124. Blacksmiths’ 
tools, wedges, and crowbars, 
per centum ad valorem. 

125. Nuts or nut blanks, and washers, 5 per centum ad 
valorem; bolts of iron or steel, with or without threads 
or nuts, or bolt blanks, finished hinges or hinge blanks, 10 
per centum ad valorem; spiral nut locks and lock washers, 
whether of iron or steel, 25 per centum ad valorem. 

126. Card clothing not actually and permanently fitted to 
and attached to carding machines or to parts thereof at the 
time of importation, when manufactured with round iron or 
untempered round steel wire, 10 per centum ad valorem; 
when manufactured with tempered round steel wire, or with 
plated wire or other than round iron or steel wire, or with 
felt face, or wool face, or rubber face cloth containing wool, 
30 per centum ad valorem. 


hammers, tongs, and sledges, track 
whether of tron or steel, 10 


127. Cast-iron andirons, plates, stove plates, sadirons, 
tailor’s irons, hatter’s irons, and castings and _ vessels 
wholly of cast iron, including all castings of iron or 


cast-iron plates which have been chiseled, drilled, machined, 
or otherwise advanced in condition by processes or opera- 
tions subsequent to the casting process but not made up into 
articles or finished machine parts; castings of malleable iron 
not specially provided for in this section; cast hollow ware, 
coated, glazed, or tinned, 10 per centum ad valorem. 

128. Chain or chains of all kinds, made of iron or steel, 
not specially provided for in this section, 20 per centum ad 


valorem; sprocket and machine chains, 25 per centum ad 
valorem. 
129. Lap-welded, butt-welded, seamed, or jointed iron or 


steel tubes, pipes, flues, or stays; cylindrical or tubular 
tanks or vessels, for holding gas, liquids, or other material, 
whether full or empty; flexible metal tubing or hose, not 
specially provided for in this section, whether covered with 
wire or other material, or otherwise. including any appliances 
or attachments affixed thereto; welded cylindrical furnaces, 
tubes or flues made from plate metal, and corrugated, ribbed, 
or otherwise reinforced against collapsing pressure, and all 
other iron or steel tubes, finished, not specialiy provided for 
in this section, 20 per centum ad valorem. 

130. Penknives, pocketknives, clasp knives, pruning 
knives, budding knives, erasers, manicure knives, and all 
knives by whatever name known, including such as are de- 
nominatively mentioned in this section, which have folding or 
other than fixed blades or attachments, and razors, all the 
foregoing, whether assembled but not fully finished or fin- 
ished; valued at not more than $1 per dozen, 35 per centum 
ad valorem; valued at more than $1 per dozen, 55 per centum 
ad valorem: Provided, That blades, handles, or other parts 
of any of the foregoing knives, razors, or erasers shall be 
dutiable at not less than the rate herein imposed upon the 
knives, razors, and erasers, of which they are parts. Scissors 
and shears, and blades for the same finished or unfinished, 30 
per centum ad valorem: Provided further, That all articles 
specified in this paragraph shall, when imported, have the 
name of the maker or purchaser and beneath the same the 
name of the country of origin die-sunk conspicuously and in- 
delibly on the blade, shank, or tang of at least one or, if 
practicable, each and every blade thereof. 

131. Sword blades, and swords and side arms, irrespec- 
tive of quality or use, in part of metal, 30 per centum ad 
valorem. 

132. Table, 
bread, butter, 


hunting, kitchen, 


carpenters’ bench, 


carving, cooks’, 
vegetable, fruit, cheese, 
curriers’, drawing, farriers’, fleshing, hay, tanners’, plumb- 
ers’, painters’, palette, artists’, and shoe knives, forks and 
steels, finished or unfinished, without handles, 25 per centum 
ad valorem; with handles, 30 per centum ad valorem: Pro- 
vided, That all the articles specified in this paragraph, when 
imported, shall have the name of the maker or purchaser, 
and beneath the same the name of the country of origin in- 
delibly stamped or branded thereon in a place that shall not 
be covered thereafter. 

133. Files, file blanks, rasps, and floats, of all cuts and 
kinds, machine cut, 20 per centum ad valorem; hand-cut 
files and files of precision, 35 per centum ad valorem. 

134. Muskets, air-rifles, muzzle-loading shotguns 
rifles, and parts thereof, 15 per centum ad valorem. 

135. Breech-loading shotguns and rifles, combination 


butchers’, 


and 


shotguns and rifles, and parts thereof and fittings therefor, 
including barrels further advanced than rough bored only; 
pistols, whether’ automatic, magazine, or revolving, or parts 
thereof and fittings therefor, 35 per centum ad valorem. 

136. 


Table, kitchen, and hospital utensils, or other simi- 
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lar hollow. ware compesed wholly or in chief value of 
aluminum or any of the above composed wholly or in chief 
value of iron or steel, enameled or glazed with vitreous 
glasses, but not ornamented or decorated with lithographic or 
other printing, table, kitchen and hospital utensils, or other 
similar hollow-ware composed wholly or in chief value of 
aluminum; all the foregoing not especially provided for in 
this section; 25 per centum ad valorem. 

137. Needles for knitting or sewing machines, latch 
needles, crochet needles, and tape needles, knitting and all 
other needles not specially provided for in this section, bod- 
kins of metal, and needle cases or needle books furnished 
with assortments of needles or combinations of needles and 
other articles, 20 per centum ad valorem; but no articles 
other than the needles which are specifically named in this 
section shall be dutiable as needles unless having an eye 
and fitted and used for carrying a thread. 

138. Fishhooks, fishing rods and reels, artificial flies 
artificial baits, snelled hooks, and all other fishing tackle or 
parts thereof, not specially provided for in this section, ex- 
cept fishing lines, fishing nets and seines, 30 per centum 
ad valorem: Provided, That any prohibition of the importa- 
tion of feathers in this section shall not be construed as ap- 
plying to artificial flies used for fishing. 

139. Steel plates engraved, stereotype plates, electro- 
type plates, halftone plates, photorravure plates, photo- en- 
graved plates, and plates of other materials, engraved for 
printing, plates of iron or steel engraved or fashioned ‘for 
use in the production of designs, patterns, or impressions on 
glass in the process of manufacturing plate or other glass, 
15 per centum ad valorem; lithographic plates of stone or 
other material engraved, drawn, or prepared, and wet trans- 
fer paper or paper prepared wholly with glycerin, or glycerin 
combined with other materials, containing the imprints taken 
from lithographic plates, 25 per centum ad valorem. 

140. Rivets, studs, and steel points, lathed, machined, or 
brightened, and rivets or studs for nonskidding automobile 
tires, and rivets of iron or steel, not specially provided for 
in this section, 20 per centum ad valorem. 

141. Crosscut saws, mill saws, pit and drag saws, cir- 
cular saws, steel band saws, finished or further advanced 
than tempered and polished, hand, back, and all other saws, 
not specially provided for in this section, 12 per centum ad 
valorem. 

142. Screws, commonly called wood screws, made of iron 
or steel, 25 per centum ad valorem. 

143. Umbrella and parasol ribs and stretchers, composed 
in chief value of iron, steel, or other metal, in frames or 
otherwise, and tubes for umbrellas, wholly or partially finish- 
ed, 35 per centum ad valorem. 

144. Wheels for railway purposes, or parts therevf, 
made of iron or steel, and steel-tired wheels for rail- 
way purposes, whether wholly or partly finished, and 
iron or steel locomotive, car, or other railway tires 
or parts thereof, wholly or partly manufactured, 15 per 
centum ad valorem. Provided, That when wheels for railway 
purposes, or parts thereof, of iron or steel, are imported with 
iron or steel axles fitted in them, the wheels and axles to- 
gether shall be dutiable at the same rate as is provided for 
the wheels when imported separately. 

145. Aluminum, aluminum scrap, and alloys of any kind 
in which aluminum is the component material of chief value, 
in crude form, 2 cents per pound; aluminum in plates, sheets, 
bars, strips, and rods, 3% cents per pound; barium, calcium, 
magnesium, sodium, and potassium, and alloys of which said 
metals are the component material of chief value, 25 per 
centum ad valorem. 

146. Antimony, as regulus or metal, and matte contain- 
ing antimony but not containing more than 10 per centum 
of lead, 10 per centum ad valorem; antimony, oxide, salts, and 
compounds of, 25 per centum ad valorem. 

147. Argentine, albata, or German silver, 
ured, 15 per centum ad valorem. 

148. Bronze powder, brocades, flitters, and metallics, 8 
cents per pound; bronze, or Dutch-metal or aluminum, in leaf, 
4 cents per one hundred leaves. 

149. Copper, in rolled plates, called braziers’ copper, 
sheets, rods, strips, pipes, and copper bottoms, sheathing or 
yellow metal of which copper is the component material of 
chief value, and not composed wholly or in part of iron un- 
galvanized, 5 per centum ad valorem. 


unmanufact- 


150. Gold leaf, 35 per centum ad valorem. 
151. Silver leaf, 30 per centum ad valorem. 
162. Tinsel wire, lame or lahn, made wholly or in chief 


value of gold, silver or other metal, 6 per centum ad va- 
lorem; bullions and metal threads, made wholly or in chief 
value of tinsel wire, lame or lahn, 25 per centum ad 
valorem; fabrics, ribbons, beltings, toys, or other articles, 
made wholly or in chief value of tinsel wire, lame or lahn, 
or of tinsel wire, lame or lahn, and india rubber, bullions, 
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or metal threads, not specially provided for in this section, 
40 per centum ad valorem. 


153. Belt buckles, trousers buckles, waistcoat buckles 


snap fasteners and clasps by whatever name known, any of. 


the foregoing made wholly or in chief value of iron or steel; 
hooks and eyes metallic, steel trousers buttons and metal 
buttons, all the foregoing and parts thereof, not specially 
provided for in this section, 15 per centum ad valorem. 

154. Lead-bearing ores of all kinds containing more than 
3 per centum of lead, % cent per pound on the lead con- 
tained therein: Provided, That on all importations of lead- 
bearing ores the duties shall be estimated at the port of 
entry, and a bond given in double the amount of such esti- 
mated duties for the transportation of the ores by common 
earriers bonded for the transportation of appraised or un- 
appraised merchandise to properly equipped sampling or 
smelting establishments, whether designated as bonded ware- 
houses or otherwise. On the arrival of the ores at such es- 
tablishments they shall be sampled according to commercial 
methods wider the supervision of Government officers, who 
shall be stationed at such establishments, and who shall 
submit the samples thus obtained to a Government assayer, 
designated by the Secretary of the Treasury, who shall make 
a proper assay of the sample and report the result to the 
proper customs officers, and the import entries shall be 
liquidated thereon, except in case of ores that shall be re- 
moved to a bonded warehouse to be refined for exportation 
as provided by law. And the Secretary of the Treasury is 
authorized to make all necessary regulations to enforce the 
provisions of this paragraph. 

155. Lead dross, lead bullion or base bullion, lead in 
pigs and bars, lead in any form not specially provided for 
in this section, old refuse lead run into blocks and bars, and 
old scrap lead fit only to be remanufactured; lead in sheets, 
pipe, shot, glaziers’ lead, and lead wire; all the foregoing, 
25 per centum ad valorem on the lead contained therein. 

156. Metallic mineral substances in a crude state, and 
metals unwrought, whether capable of being wrought or not, 
not specially provided for in this section, 10 per centum ad 
valorem; monazite sand and thorite; thorium, oxide of and 
salts of; gas, kerosene, or alcohol mantles treated with chem- 
icals or metallic oxides, 25 per centum ad valorem; and gas- 
mantle scrap consisting in chief value of metallic oxides, 10 
per centum ad valorem. 

157. Nickel, nickel oxide, alloy of any kind in which 
nickel is a component material of chief value, in pigs, in- 
gots, bars, rods, or plates, 10 per centum ad valorem; shcets 
or strips, 20 per centum ad valorem. 

158. Pens, metallic, not specially provided for in this sec- 
tion, 8 cents per gross; with nib and barrel in one piece, 12 
cents per gross. 

159. Penholder tips, penholders and parts thereof, gold 
pens, fountain pens, and stylographic pens; combination pen- 
holders, comprising penholder, pencil, rubber eraser, auto- 
matic stamp, or other attachment, 25 per centum ad va- 
lorem: Provided, That pens and penholders shall be assessed 
for duty separately. 

160. Pins with solid heads, without ornamentation, in- 
cluding hair, safety, hat, bonnet and shawl pins; any of 
the foregoing composed wholly of brass, copper, iron, steel, 
or other base metal, not plated with gold or silver, and not 
commonly known as jewelry, 20 per centum ad valorem. 

161. Quicksilver, 10 per centum ad valorem. The flasks, 
bottles, or other vessels in which quicksilver is imported 
shall be subject to the same rate of duty as they would be 
subjected to if imported empty. 

162. Type metal, and types, 15 per centum ad valorem. 

168. Watch movements, whether imported in cases or 
not, watchcases and parts of watches, chronometers, box 
or ship, and parts thereof, lever clock movements hav- 
ing jewels in the escapement, and clocks containing 
such movements, all other clocks and parts thereof, not 
otherwise provided for in this section, whether separately 
packed or otherwise, not composed wholly or in chief value of 
china, porcelain, parian, bisque, or earthenware, 30 per 
centum ad valorem; all jewels for use in the manufacture of 
watches, clocks, or meters, 10 per centum ad _ valorem: 
enameled dials and dial plates for watches or other instru- 
ments, 30 per centum ad valorem: Provided, That all watch 
and clock dials, whether attached to movements or not, shall 
have indelibly painted or printed thereon the name of the 
country of origin, and that all watch movements, and plates, 
lever clock movements with jewels in the escapement, 
whether imported assembled or knocked down for reassem- 
bling, and cases of foreign manufacture, shall have the 
name of the manufacturer and country of manufacture cut, 
engraved, or die-sunk conspicuously and indelibly on the 
plate of the movement and the inside of the case, respectively, 
and the movements and plates shall also have marked there- 
on by one of the methods indicated the number of jewels 
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anc adjustments, said numbers to be expressed either in 
words or in Arabic numerals; and if the movement is not ad- 
justed, the word “unadjusted’’ shall be marked thereon by 
one of the methods indicated; and none of the aforesaid 
articles shall be delivered to the importer unless marked in 
exact conformity to this direction. 

164. Zine-bearing ores of all kinds, including calamine, 
12% per centum ad valorem upon the zine contained therein: 
Provided, That on all importations of zinc-bearing ores 
the duties shall be estimated at the port of entry, and a 
bond given in double the amount of such estimated 
duties for the transportation of the ores by common 
carriers bonded for the transportation of appraised or 
unappraised merchandise to properly equipped sampling 
or smeltering establishments, whether designated as bond- 
ed warehouses or otherwise. On the arrival of the ores 
at such establishments they shall be sampled according to 
commercial methods under the supervision of Government 
officers, who shall be stationed at such establishments, and 
who shall submit the samples thus obtained to a Government 
assayer, designated by the Secretary of the Treasury, who 
shall make a proper assay of the sample and report the re- 
sult to the proper custom officers, and the import entries 
shall be liquidated thereon, except in case of ores that shall 
be removed to a bonded warehouse to be refined for exporta- 
tion as provided by law. And the Secretary of the Treasury 
is authorized to make all necessary regulations to enforce 
the provisions of this paragraph. 

165. Zine in blocks, pigs, or sheets, and zinc dust; and 
old and worn-out zine fit only to be remanufactured, 15 per 
centum ad valorem. 

166. Bottle caps of metal, collapsible tubes, and sprinkler 
tops, if not decorated, colored, waxed, lacquered, enameled, 
lithographed, electroplated, or embossed in color, 30 per 
centum ad valorem; if decorated, colored, waxed, lacquered, 
enameled, lithographed, electroplated, or embossed in color, 
40 per centum ad valorem. 

167. All steam engines, steam locomotives, printing 
presses, time detectors and machine tools, 15 per centum ad 
valorem; embroidering machines, and lace-making machines, 
including machines for making; lace curtains, nets, or net- 
tings, 25 per centum ad valorem; machine tools as used in 
this paragraph shall be held to mean any machine operated 
by other than hand power which employs a tool for working 
on metal. 

168. Nippers and pliers of all kinds wholly 
manufactured, 30 per centum ad valorem. 

169. Articles or wares not specially provided for in this 
section, if composed wholly or in part of platinum, gold, or 
silver, and articles or wares plated with gold or silver, and 
whether partly or wholly manufactured, 50 per centum ad 
valorem; if composed wholly or in chief value of iron, steel, 
lead, copper, brass, nickel, pewter, zinc, aluminum, or other 
metal, but not plated with go!d or silver, and whether partly 
or wholly manufactured, 20 per centum ad valorem. 


toy 
T. M. Phetteplace 


Thurston M. Phetteplace, professor of mechanical engi- 
neering at Brown University for the past 5 years, and al- 
though his career had practically only started, well known 
in engineering circles, died suddenly on Sept. 7, aged 36€ 
years. 

Professor Phetteplace was a native of Providence, R. I., 
and during recent years had taken a conspicuous position in 
the mechanical engineering work of that city. He was for 5 
years secretary of the Providence Association of Mechanical 
Engineers in which association his influence was regarded 
as of prime importance. His independent investigations into 
gas engine design had attracted attention through his papers 
on the subject presented before the American Society of 
Mechanical Engineers. 


or partly 
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F. W. Jaeger, manager of the New York office of Alfred 
H. Schiitte, sailed on the steamship “La France” on Sept. 
1¢, for a brief European business trip. 

John J. Grant, whose new company, the Grant Engineer- 
ing Co., Detroit, Mich. is devoted to consulting engineer 
work, returned from Europe on Sept. 10, after a visit to the 
Clement works in Paris for which he is consultant. 


A. E. Guy, has been, appointed mechanical engineer of the 
Providence Engineering Works, Providence, R. I. For the 
past 2 years Mr. Guy has been acting as chief engineer of 
the Wilson-Snyder Co., Pittsburgh, Penn., with whom he is 
to retain connection in an advisory capacity. 
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Building the Holt “Caterpillar” Tractor 


By F. A. 


SYNOPSIS—The track chains for the platform wheels 
of this machine are made up of drop-forged links carry- 
ing steel shoes which are formed up in a bulldozer, 
sheared to length in a press, and bolted in place after the 
side links have been assembled. The chain studs are flat- 
tened on the ends by milling in a multiple fixture. The 
hubs of the frictions for the driving gear are machined 
in a gap lathe, then the ends of the arms are drilled 
in a jig where two holes are aligned with a tandem 
reamer. The friction shoes are machined on a mill with 
four segments placed in a circle. 


o 
ve 


The caterpillar tractor, built by the Holt Manufactur- 
ing Co., Stockton, Calif., derives its name from its “plat- 
form” wheels, which constitute a smooth, flexible track 
of steel, bridging over inequalities of the ground surface 
and relieving the machine of jolts and unnevessary rack- 
ing. There is ample traction with this type of wheel, 
even in soft mud or deep sand, and its great bearing 
surface prevents packing of the soil over which the trac- 
tor passes, so that the machine is well adapted to all 
kinds of farm work regardless of road and weather con- 
ditions. 

There are many interesting features of design and con 
struction in connection with this tracter. A number of 
these will be referred to and illustrated in detail in this 


STANLEY 


it is in engagement with the gear to the right, the reverse 
is accomplished. 

The drive from the bevel-gear shaft to the caterpillar 
wheels is by sprockets and chains at each side of the bevel 
gears, so that a double chain drive is obtained. Each of 
these drives is independent of the other and power may 
be applied to either or both of the caterpillar wheels by 














Fig. 3. 
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and other articles which are to follow on the methods of 
the Ilolt plant. 


A Few Tracror Detalits 


The tractor is shown from opposite sides in Figs. 1 
and 2, and is represented in action in Fig. 3. The motive 
power is supplied by a four-cylinder, four-cycle motor, 
designed especially for operating with distillate and de- 
veloping, at 500 r.p.m., 60 brake-horsepower. 

Power is transmitted through a multiple-disk clutch 
to a shaft extending to the rear and carrying at its end a 
bevel pinion which may be engaged with either of the 
two large bevel gears on the shaft placed crosswise of 
the machine. When the pinion is engaged with the bevel 
gear to the left, the forward speed is obtained, and when 
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means of a friction clutch operating in the inner rim 
of the large bevel gears. 

As will be seen in Figs. 1 and 2, the platform wheels 
proper of the caterpillar consist of four truck wheels 
spring mounted from the main frame, one large driving 
sprocket at the rear and an idler at the front to carry 
the track. The truck wheels, it should be noted, run 
on roller bearings, have case-hardened shafts, are well 
lubricated and dustproof. The main frame itself is of 
8-in. I-beams, well braced and trussed, 

The track is built up of a series of large, open, drop- 
forged links, to which are bolted steel base plates and 
shoes, the latter designed to give a good bite on the 
ground without tearing its surface. The two tracks 


or caterpillar wheels thus arranged have over 2400 sq.in. 
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of bearing surface on the ground, so that the tractor 
weight of about 18,000 lb. taken on these tracks means a 
pressure of only 71% lb. per square inch. 


OPERATIONS ON TRACK CHAINS 
A general view in the erecting department of the cater- 
pillar plant is shown in Fig. 4, while Fig. 5 is a view in 
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the track-chain department, showing a number of cater- 
pillar tracks before the shoes have been attached and one 
track with all of the shoes in place. These tracks are 
conveniently handled by means of the sling suspended 
from the trolley at the right. This arrangement consists 
of a pair of steel angles hung from the trolley hook and 

















ERECTING DEPARTMENT OF 
Tractor PLANT 


Fig. 4. 


THE CATERPILLAR 
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forming a double channel or trough long enough to sup- holes at the ends, one to receive the separator sleeve and 
port the entire length of track. the other the stud or pin. It will be noticed that both 

Each track-link is composed of two drop-forged side punches are flatted at the sides. The separator sleeves 
members, spaced the right distance apart by a separator and the chain studs are similarly flatted at the ends to fit 
block at one end in the form of a sleeve. The other end in the punched holes, and are thus prevented from turn- 


of the side links is offset sufficiently to admit the nar- ing in their respective ends of the links. The pins are of 
rower end of the next assembled link, as shown in Fig. large diameter to insure long wear of the joints formed 
5, and a stud or pin is passed through the hollow separ- by the pins turning in the sleeves. 


ator sleeve to connect the two links, and form the work- 
ing joint between them. 

The shape of the links is shown clearly in Figs. 5 and An operation in the process of preparing track shoes 
6, the latter representing the operation of punching the for assembling on the chain links is represented by Fig. 


OTHer CHAIN Work 
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7, which illustrates the method of shearing these shoes 
to size after they have been formed up into shape on the 
bulldozer. These shoes are of plow steel and are shaped 
to give a good grip on soft ground without injuring its 
surface. There are 22 of them on each of the two tractor 
tracks, and six of these on each side are constantly in 
contact with the ground, so that each shoe has prac- 
tically a working area of 200 square inches. 

Referring again to the track links proper, another oper- 
ation performed on them in the forge shop is illustrated 
in Fig. 8, this representing the method of pressing the 
chain-pin sleeve, or separator sleeve, into the links. The 
work is done in a bulldozer. The photograph shows the 
machine jaws and work directly from above. This view 
shows the flats on the sleeve where the ends fit into the 
links, and the gages by which the links are supported in- 
proper position for the assembling operation. 
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The hub of the friction arm is machined by holding 
in a chuck on a gap lathe as in Fig. 10. The casting 
is gripped between the four chuck jaws and is secured 
to the chuck by straps midway of the length of each end, 
these straps being tightened by nuts on threaded rods 
bent to pass around the rear of the chuck body. The lathe 
operations consist in turning the hub to receive the 
sprocket for the driving chain; boring the hub for the 
shaft fit; and facing the end of the hub, with a tool in 
the post as illustrated. 

The ends of the arms are drilled to receive an eccen- 
tric adjusting pin for the friction shoe, by means of the 
jig, Fig. 11, which is used under a radial drilling ma- 
chine. The hole through each forked end of the cast- 
ing is drilled to two diameters, and a tandem reamer 
is then run through to size the holes and align them. 

After the drilling of one end is accomplished, a lo- 











Fria. 12. TurninG FrIcTION SHOES 


of the 
fixture 


The method of milling the flats on the ends 
chain studs or pins, is illustrated in Fig. 9. The 
for the work holds 12 pins, two being placed end to end 
in each of the six seats formed crosswise of the fixture. 
Three pairs of straps secured by six nuts secure the work 
for the milling operation, which is performed with four 
cutters so placed on the arbor that the two ends of each 
pin in the fixture are milled during the one passage of 
the fixture under the arbor. 


MACHINING Friction ARMS AND SHOES 


Reference has been made to the frictions in the rims 
of the two large bevel driving gears for the tractor. Each 
friction consists of a pair of shoes machined to fit the 
inner surface of the gear rim and attached to opposite 
ends of an arm which has at the center a long hub bored 
out to fit the gear shaft. The friction arm and shoes 
will he-seen in Figs. 10, 11 and 12, undergoing machin- 
ing operations. They are also shown in place at the 
side of the gear wheel in the view of the erecting floor, 
Fig. 4. 








GRINDING KEYSEATING TOOL 


Fie. 13. 


cating plug is slipped through the bushing and work to 
prevent any possibility of the piece shifting during the 
drilling of the opposite end. The friction shoes are 
machined on the vertical boring mill, as indicated in Fig. 
12, where four of these segments are held at once on the 
table and turned to the required radius to fit the friction 
surface in the bevel gears. 
GRINDING A KEYSEATING CUTTER 

An interesting method of grinding a keyseating cutter 
is shown in Fig. 13, where a portable, electrically driven 
grinder is represented in place on the table of the ma- 
chine with the wheel applied to the cutter, while the 
latter is carried in its own bar, thus assuring the cut- 
ting edge being ground true with the axis of the bar. 

4 

Elianite is a new alloy, prepared in the electric furnace, 
which is particularly resistant to acids. It is not attacked 
by chlorine or bromide in a free condition, by hydrochloric, 
sulphuric or nitric acids, or by aqua regia made up of three 
parts of hydrochloric acid to one of nitric acid. The specific 


gravity of elianite is 6.8 and its melting point is 1250 de- 
grees C. (2282 F.) 





September 25, 1913 AMERICAN 


MACHINIST 509 


Standardizing the Grinding of Small Tools 


pr -C. &. 


SYNOPSIS—The grinding of cutting tools is usually 
looked upon as a necessary expense which must be borne 
and without much thought of economy. This shows how 
the establishment of a central grinding station not only 
secured uniformity in tool sharpening, but effected a 
saving of $5000 a year. 


e 
<4 


During the reorganization of a large industrial plant, 
the question of grinding metal-cutting tools presented 
difficulties to those desirous of increasing the output and 
reducing the cost. The plant employed about 2000 men, 
had five machine shops, two foundries, several wood- 
working shops, a structural-steel shop, etc., and was 
equipped to do almost any class of work. 

In most of the shops, such tools as milling cutters, 
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one was firmly convinced that he was the only one who 
knew the really best way to grind tools. The foremen 
agreed in general with the men. I looked into this matter 
of individual grinding further to satisfy myself, and 
found this rather remarkable fact: 

Not only the points on the tools of the good mechanics 
differed widely, but the settings of the tool in the lathe 
also differed, and as nearly as could be measured, the 
difference in the settings combined with the different cut- 
ting angles, produced what might be termed an effective 
tool point of singular uniformity. For example, the front 
clearance on one tool would be several degrees greater 
than that of another, yet the first tool would be set fur- 
ther above the center of the stock turned than the see- 
ond, thus reducing the effective clearance to approxi- 
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Fre. 1.. A CorRNER OF THE CENTRAL GRINDING Room 


reamers and the like were carefully looked out for, and 
the grinding was properly done on proper machines, the 
work being generally under the direct charge of the head 
tool maker of the shop. But with the ordinary lathe and 
planer tools the reverse held true. The grinders located 
about the shops, were regular “hang outs” for some of the 
men, and frequently a line of perhaps six men would be 
seen awaiting a turn at the stone. Again, each of these 
six would perhaps be grinding a %-in. square, round- 
nose roughing tool ; but when each had finished his grind- 
ing no two tools would bear the slightest resemblance 
to each other. Not one machinist in perhaps 200, would 
use “the other fellow’s tools, because they weren’t ground 
right.” 

When the proposition of a central grinding station was 
mentioned to them, it was universally condemned, and 
the reason given by even conscientious and sincere men 
was “that every good mechanic knows just how to grind 
his tools—a shade of difference here or there makes all 
the difference in the way the stock comes off.” And each 
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mately the same amount. Another interesting point was 
the grinding of chisels, calking tools, ete., for the struc- 
tural steel workers. The greatest individuality was found 
in these tools, but they were finally narrowed down to 
about six standard forms, which have since given com- 
plete satisfaction 


Cost or INDIVIDUAL GRINDING 


Where the mechanics ground their own tools, it took 
at least five minutes to remove the tool from the ma- 
chine, go to the nearest grinder, grind the tool and re- 
turn to the machine. At $3.75 a day, the average wage, 
this operation then costs 4c. per tool, plus the lost time 
while the machine is idle, another 4c., making a total of 
8c. per tool. This figure does not take into account wait- 
ing for a turn at the grinder, the burden charge on the 


idle machine, and the thousand and one things that feally , 


> 


make the assumed five minutes look more like ten. - . 
These points being established, the foremen were shown 
that even if a first-class machinist were employed to 
sharpen tools it would be cheaper to have him sharpen 
them all than to permit the men at the machines to do it, 
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on account of the loss of the machine hand’s time alone, 
to say nothing of the machine itself being idle. 

Some years before, in the most progressive of the vari- 
ous machine shops, a start had been made in centralizing 
Here all tools were ground in the 
Special 
ground 
in the 


the grinding of tools. 
toolroom by a machinist, assisted by a helper. 
milling cutters, gear cutters and the like were 
on a universal grinder by a first-class machinist 
toolroom at $4.16 a day. The adoption of this system 
was almost coincident with the installation of a Sellers 
tool grinder, and only the Sellers standards for clearance, 
back slope, side slope, etc., were ground. Sellers points 
were ground on all of the ordinary tools, whether of 
the square tool-holder sections or of the forged type. 
When forged tools were used the Sellers standard pro- 
portions were maintained. 

This system of grinding in one shop had given such 
good results that it was decided to extend it to cover 
the tools used in all of the machine shops, and in addi- 
tion to include such tools as hand and pneumatic chisels, 
calking tools, chipping and scaling chisels and hammers, 
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man and another by the man in charge of stock at the 
central station. Figs. 1 and 2 show, respectively, a section 
of the grinding room and part of the tool-storage room, 
in which attention is called to the standards for grinding 
on the board at A. 

All dulled tools were put in boxes daily, and delivered 
to the central station. The stock man there would list 
the contents, replace from stock all the tools he could, and 
at once start in grinding the others. 

The force in the grinding room consisted of one first- 
and one second-class machinist at $4.16 and $3.76 per 
day, respectively ; two fourth-class machinists at $2.88 ; 
three helpers at $2.64, and two helpers at $2.32; a total 
of nine men with a daily wage of $26.24. Of these, one 
man was detailed to “chase up” work, as it was like pull- 
ing teeth to make the shops send in tools. The purchase 
and manufacture of tools increased the stock, and as more 
tools were introduced, the grinders in the shop were taken 
out, thus compelling the men to send their tools to the 
central station to be ground. 

The tools ground were listed under the following heads: 
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and in fact, all iron worker’s tools that required grind- 
ing. ‘Before the central grinding room was actually es- 
tablished, however, and as a result of experiments con- 
ducted at the plant and elsewhere, the management had 
decided to adopt the standards advocated by F. W. Taylor 
for lathe and planer tools. 

A supply of these tools was obtained, and a Taylor 
grinder installed. The chart for grinding Sellers tools 
was modified to suit the Taylor tools and the Sellers ma- 
chine was used for grinding Taylor points on tool-holder 
sections, and the Taylor grinder for forged tools of the 
Taylor standard. Three “Yankee” twist-drill grinders, 
two “Universals” and several “Springfield” and other ma- 
chines for chisel and calking-tool work were also installed. 

A» room with suitable shelves and bins was arranged 
and stocked with all the tools on hand (which were woe- 
fully few), and a strong padlocked chest was provided for 
each shop, the chest being plainly marked with the name 
of the shop. One key to this was held by the shop fore- 


> 





SHELVES AND Bins CONVENIENTLY ARRANGED 


Lathe and planer tools, milling cutters, gear cutters, 
reamers, drills, countersinks, chisels, scaling chisels and 
scrapers, spot facers, taps and dies, and miscellaneous 
tools for special work, such as box tools, forming cutters, 
boring-bar cutters, etc. The first week 2383 tools were 
ground, at about $0.0607 each; the third week 3447 tools 
at $0.0374 each, the cost being the direct labor cost only. 
The second month, 16,259 tools were ground at $0.0369 
each, and in the third 18,576 tools at $0.032 each. 

It is fully realized that the cost per tool, as given, is 
purely arbitrary, because of the great variety of the work, 
but it shows the progress that was made in reducing the 
time and cost of grinding. When fairly started the pay- 
roll averaged $23.44 per day and comprised 8 men, all 
of whom were helpers except two, who did nothing but 
“fancy work” on the universals. These helpers then 
ground tools at about 34%c. per tool. Comparing this 
with the cost of the old custom of individual grinding, it 
represents the saving of over $5000 per year. 
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The Production of Eastman Kodaks 


By Erwan VIALL 


SYNOPSIS—A brief outline of some of the main factory 
operations on box and folding Kodaks. Producing orna- 
mental creases in the leather covers by rajidly revolving 
disks ; trimming covers by means of a sand-paper wheel ; 
riveting a spring strip called the “film tension” to the 
camera back by a spinning tool. Sawing wood strips on 
an automatic machine, and grooving case backs on a 
saw table, where the work is passed under several saws. 
Details of operations in connection with the covering of 
parts, lacquering with vaporizers, making printing frames. 
Ps 

No one needs to be told what a camera is, or who 

makes Kodaks, for the name of Eastman is as inseparably 


ers in 1912 amounted to over $14,000,000, or a net income 
for its stockholders of nearly $40,000 per day. This com- 
pared with the $2,000,000 dividend of ten years ago, 
also gives some idea of the growth of the company and 
the camera business in general. 

It must be remembered, though, that a large part o 
the Eastman Kodak Co.’s business, besides camera manu- 


facture, is in films and plates, which is carried on in a 
separate group of buildings in what is known as Kodak 
Park, a short distance from the camera works and main 
office in Rochester, N. Y. Kodak Park in ten years has 
grown from 48 to 150 acres in extent, and besides 15 
acres of park lawn has 75 modern fireproof buildings, 
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connected with the word Kodak as the lens is with the 
camera. However, the methods by which these compact 
marvels of mechanical and optical skill are produced in 
quantities sufficient to supply the ever-increasing demand 
are not so familiar, and it is the purpose to here describe 
some of the principal operations on metal and wood 
cases, and in subsequent articles to take up the metal 
work for the various parts. 

As the different descriptions later develop, an attempt 
will be made to give some idea occasionally as to the 
enormous number of parts produced. A slight idea of 
the tremendous total capacity of the company may be 
had from the fact that the dividends paid the stockhold- 


Fig. 4. CrEASING. CUTTING AND BURNISHING TOOLS 


used entirely for sensitized products. This plant alone 
has over 4000 employees and turns out over 500 miles 
of moving-picture film a day, in addition to its other 
enormous output. 

A large amount of nitrate of silver is used for sensitive 
coatings, and next to the mint, more silver bullion is used 
here than in any other plant in the United States, In 
order to dry the films with cold, dry air and otherwise 
regulate the temperature, a refrigerating plant with a 
total capacity of 4000 tons of ice per day is a part of 
the equipment. The two chimneys of the power plant, 
each 366 ft. in height, with a boiler capacity of 20,000 
hp. each, are considerably out of the ordinary. 
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However, beyond the brief outline just given, attention 
will here be confined to camera manufacturing tools and 
methods and not to film processes or machinery. Of 
course, in describing individual operations, the amount 
produced is lost sight of for the moment, but it must 
be remembered that in this factory, not one, but dozens, 
and sometimes hundreds, of similar operations are car- 
ried on simultaneously, and only typical examples can be 
cited in any case. 

The cases of the cameras, or boxes, as the users often 
designate them, are divided into two general classes— 
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In Fig. 4 are shown a number of trimming, creasing 
and burnishing tools. The tool at A plainly shows the 
method of grooving the disk for burnishing leather. The 
tools B and tools C are for creasing while all the rest are 
cutters for various purposes. 


TRIMMING Front COVERS 


The aluminum and leather-front covers or beds, for 
Kodaks of the 1A type, are trimmed on a special sand- 
paper wheel, like that shown at A, Fig. 5. ‘The covers 
are held on wood blocks like the one shown at B, the 
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metal and wood; both of these are made up and leather 
covered, after which considerable machining is done on 
them. 

The aluminum cases for roll-film Kodaks are formed, 
leather covered, and then the aluminum edge and leather 
are simultaneously trimmed with a special type of cutter 
about 3 in. in diameter running at 4500 r.p.m., the work 
being fed with the cutter. After being trimmed, the 
aluminum and leather edges look as shown at A, Fig. 1. 
The trimmed edges of the leather are burnished over by 
a revolving disk with a groove near the edge, which is 
The heat and speed 
are regulated so as to produce a nice, smooth, rounding 


heated by means of a gas flame. 
e t oe) 


edge, without burning. 
CREASING 

The ornamental lines, near the corners and edges of the 
cases as shown at B, Fig. 1, are produced by rapidly 
revolving disks with rounded “nicks” in the edge, so as 
to give a pounding effect and prevent burning the leather. 
The creasing tool is carried on a vertical spindle at C, 
and the cases are pressed against it, the tool and guide 
D being set to produce just the right depth of crease. 
In order to prevent the springing or denting of the case, 
a block # is slipped inside while creasing. 

The cross ends, toward the front of the camera, are 
creased while held in a special jig, as shown in Fig. 2. 
The plate A has a block B screwed to it over which the 
case is slipped, as shown. A block C, operated by the 
crank D and an eccentric, clamps the case securely in 
place. The creasing is done through the slot Z, one edge 
being creased and then the case is reversed in the jig. 

The front support openings on bed covers, are creased 
on a machine like that shown in Fig. 3, a very small disk 
being used. A cover is shown in the foreground, with 
the crease at A. A number of small creasing and cut- 
ting tools, used on cases, are shown in the foreground. 
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Fic. 7. ONE OF THE PNEUMATIC STAKING MACHINES 
hinge fitting into the cross-slot and the ears down over 
the sides. The other side of the block is slotted, as shown 
at C. These slots, or grooves, fit over tongues on blocks 
set in correct relation to the wheel, so that the work is 
guided to the wheel and trimmed squarely and evenly. 
The square end and sides are trimmed by placing the 
block on the guides D and EF and feeding to the wheel. 
The rounding end is trimmed by placing the block and 
cover on the slide F. This slide has a tongue to fit the 
slot, cut lengthwise of the block, and also a tongue to 
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fit one of the cross-slots, which registers the work cor- 
rectly with the concave part of the wheel and insures 
even trimming. 

A spring strip called the film tension is fastened to 
the camera back by means of five small rivets. Holes 
are punched in the camera back as well as in the spring 
strip. The five rivets to be used are laid head down, 
in little grooves in the steel plate A, Fig. 6, which is 
mounted in a movable wooden block. This correctly 
spaces the rivets, and the perforated strip is laid over 
them so that they project up through the holes. The 














Fig. 8. Aw Automatic Frepine Saw TABLE 


camera back is then laid over these, with the curved ends 
downward. The block is then moved so as to bring each 
rivet in turn under the spinning tool B. 

Various parts are staked on in the type of machine 
shown in Fig. 7. The job shown is the staking on of a 
hack latch to the inside of the back cover. The parts 
are put together and the rivet inserted; then they are 
placed under the hook lever A, and the air turned on. 
This forces the piston and rod B up and rocks the lever 
C, forcing the plunger D down and swinging the hook 
lever so as to crush down the rivet ends. A large num- 








Fie. 9. Stortrne Browntre CAseE BAcks 
‘ober of these machines are in use, different fixtures being 
used to hold the work. 


Woop Work 


Throughout the factory great attention is paid to safe- 
guards, and nowhere more so than the wood-working de- 
partments. The automatic sawing machines are interest- 
ing, principally on account of the safety idea which they 
embody. One of a number of these machines is shown 
in Fig. 8. This one is used for sawing small strips to 
exact length and squaring the ends with the edges. 
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The carriage A, slides in ways in the table, and is 
given a backward and forward movement by reciprocating 
lever B, through the connecting rod C. The strip to 
be sawed is held in place under the pressure-clamp D, 
which rises as the table reaches the end of its backward 
stroke and allows the operator to slip in the work. Pres- 
sure is automatically applied as the carrier moves toward 
the saws F and F. As the work passes the saws, the 
rod @ strikes the incline 7 and lifts the clamp, and the 
two springs J and J retain it, as shown at K, as the car- 
rier returns. 

A saw table, fitted especially for grooving Brownie case 
backs, is shown in Fig. 9. Some of the grooved backs 
are shown at A. The work to be grooved is laid down 


on the saw table, against the stops, and moved from 


) 














Fie. 10. “Miss ANNrgE Covertnc MACHINE” 
one position to another to give the various cuts, several 
saws being provided for the purpose. 


Covering PARTs 

The various camera parts that are covered with leather 
have the leather glued on at a machine commonly known 
in the factory as a “Miss Annie Covering Machine,” one 
of which is shown in Fig. 10. The table A revolves 
continuously. An operator at the machine B runs the 
leather pieces between the rolls, which gives them a 
coating of glue on the unfinished side. As the work 
emerges from the rolls, the operator takes it and lays 
it, glue side up,.on the revolving table, which carries 
it around to another girl. She takes it, applies it to the 
camera part she is working on, and clamps it into a jig, 
which presses and holds the leather smoothly in place 
till the glue sets. A number of girls work around this 
table, as the glue applying machine will run out enough 
work to keep several busy. Several of the wooden clamp- 
ing jigs are shown on stands close to the table, all the 
clamps being operated on the eccentric principle. 

The little button-like pieces, inserted in the folding 
Kodak as spool bearings or centers, are slipped through 
holes in the case, and there staked in from the inside, 
using the device shown in Fig. 11. The head A, which 
carries the two staking tools B and C, is worked by a 
foot lever or “kicker” from below. One of the spool 
centers is shown in place at D. 

The small lugs that are inserted in the wood cases, 
into which the tripod screws are screwed to bind the 
eamera to the tripod top, are spun in in the machine 
shown in Fig. 12. These lugs are made with a head 
beveled toward the small end, as shown at A. This bevel 
is nicked or notched, so that when properly staked in, it 
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cannot be turned in its seat. The lug is inserted in the 

hole B, from below, and the case is then set over the 

anvil ( with the head of the lug resting on it. The 

spinning tool D is then brought down and the upper edge 

of the lever is spread outward, clinching it firmly in place. 
SPRAYING 


Various camera parts are blocked, lacquered or stained, 
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using De Vilbiss vaporizers, as shown in Fig. 13. Ex- 
haust hoods are used in which to place the work, and 
girls handle the vaporizers. When light is needed in the 
interior of the hood, it is supplied from incandescent 
lights at A and B, a switch being provided at C. 

Bellows are lacquered in lots of four, being held on a 
special fixture under a hood, as shown in Fig. 14. The 
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formed holding blocks are so mouuted that a pull on the 
lever A will give them a quarter turn, and the operator 
can easily turn them with the left hand while applying 
the lacquer from a vaporizer held in the right. Two bel- 
lows are shown in place at B and C, while the other two 
blocks are empty. The bellows are stretched down over 
the blocks from the top and are held extended by spring 
catches, like D and E#, which spring outward slightly at 











Fie. 17. Print-FRAME GLUING PREss 


the bottom, engaging the inner edge enough to keep it 
from slipping. 

After the folding cameras are all assembled and the 
lenses are in place, the various positions of the lenses 
are tested and the focussing scale set to accurately indi- 
cate the various distances from 6 to 100 ft., and whatever 
distances between that are indicated on the scale. This 
is done by operators placed on platforms, as shown in 
Fig. 15. The cameras to be tested are set on stands in 
front of the testers, as shown at A and B, and are 
focussed on charts called registration charts, like those 
shown in Fig. 16. 

Electric lamps are hung directly in front of these 
charts as shown at A, B and C, so that the lines are 
always clear to the tester. The lines, numbers and 
squares give the tester a clear image on the ground glass 
at the back of the camera, and adjustments and markings 
may be made on the focussing scale accordingly. 


MAKING PRINTING FRAMES 


Printing-frame parts are made up in large quantities, 
glued together and allowed to set, in presses like the one 
shown in Fig. 17. Parts of a frame are shown in the 
left foreground and a glued frame at the right. The 
backs for these frames are made up of two parts hinged 
together’with a metal “piano” hinge. Each part is made 
up of three pieces tongued and grooved together to pre- 
vent warping. The edges where these parts come together 
are slit to receive the hinge wings, as shown at A and 
B, Fig.-18. 7 

The method of fastening the hinges is to insert the 
wings into the slits, and place the back into the holder 
C under the ram of a punch press. The press is then 
tripped and eight punches, four to each wing, are forced 
down through ‘he wood, and far enough through the 
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metal, to form a clinching burr on the under side of the 
wings. The punch holder carries a spring-backed strip- 
per plate D, which prevents the frame back from rising 
with the punches. 

The next operation on these backs is to insert the rivets 
for the retaining springs, which is done in a Morgan 
nailing machine fitted as shown in Fig. 19. The back 
is first inserted in the holder A under the punches B 








Fic. 18. Puncu Press Firrep ror CLINCHING IN THE HINGES 








Fie. 19. Auromatic Nartinc Macuine Usep ror In- 
SERTING RIVETS 


and C and the two holes D and E punched through. 
The back is then placed at F and rivets like those shown 
at G are automatically inserted. Next the retaining 
springs are put on and the ends of the rivets upset 
enough to hold them securely, yet not to bind them in 
any way. 


os 
ve 


In a paper presented to the American Society for Testing 
Materials the results of tests conducted to indicate the rela- 
tive priming and top coat values of different paints for pro- 
tecting iron and steel against corrosion are given. Briefly, 
the method of testing is as follows: 

The upper half of a steel plate is painted with one of the 
two paints being tested, while the lower half is painted with 
the other. When dry, the left half 6f the plate is painted 
with the first paint, and the right half with the second paint. 
The steel was not especially prepared except to see that it 
was clean. The exposure was in a city, on the roof of a 
factory, one hundred yards from a railroad, and one-half mile 
from salt water, and with a southeast exposure. 
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The Too! Maker and the Toolroom 
By WALTER G. Groocock 


It would make interesting reading if those who com- 
plain of the tool maker would tell us just how he is al- 
ways at fault. For that he is at fault seems to be the 
opinion held by executives in many small] shops. But it 
is strange how the small shop is trampled on (metaphori- 
cally speaking) by the tool maker, while the larger es- 
tablishments never allow the tool maker to plant his num- 
ber nine in such a position that it interferes with their 
respiration. 

There must be some reason! Perhaps it lies in the fact 
that in the smaller plant the superintendent or foreman 
has so much to do that he has, very frequently, to leave 
the tool maker to his own devices. Is it not a fact that in 
many of the smaller shops, no one ever dreams of making 
a sketch of a tool or a jig? And is it not a further fact 
that many superintendents and foremen prefer this meth- 
od because it gives them an excellent chance of shirking 
the responsibility for any failures that may occur in tool 
making? These failures are invariably failures in de- 
sign and not in workmanship. 

The real root of the trouble is this: The majority of 
tool makers are not tool designers and a very large num- 
ber of them utterly fail to make up their minds on any 
point connected with tool design. Give them a drawing 
with all the particulars on and they can start in without 
any waste of time and carry the job forward to a finish. 
On the other hand, tell them to make a jig or fixture for 
a certain purpose and they will start just as readily as 
before, but presently, when they run up against some- 
thing they will mentally change the design and proceed 
in another direction. When snag number two materializes 
they again have to change direction. Probably by this 
time they are a little sick of the job and lay it aside while 
they take up anything that may be handy. 

Later on, the job is again tackled and eventually—in 
some cases—it is finished. Usually it looks precisely what 
it is, that is, a well made, badly thought-out piece of tool 
making, with a great many unnecessary frills attached. 
In saying this no reflection is intended on the tool maker, 
because it should be placed to his credit that he ever 
finishes anything under such a system. 

If a firm is making a potato peeler, they do not go toa 
man in the shop, give him a sack of potatoes and say: 
“Make a machine to peel these.” Yet this is frequently 
what does happen in the smaller toolrooms. A casting, 
or the drawing of it, is sent to a tool maker with instruc- 
tions to make a milling or other fixture. There may be 
several previous operations on the piece, but nothing is 
said about these. Now the tool maker’s ideas may be 
altogether different from the superintendent’s on this 
point, with the consequence that the best sequence of op- 
eration is not followed. When the whole arrangement 
proves a fiasco it is very convenient to blame the tool 
maker, but it is not playing the game fairly. When a 
plant is not big enough to support a tool designer, who 
can be held responsible, it is best to have one of the tool 
makers do the necessary experimenting with a pencil and 
a piece of paper. Then,-after submitting the same to the 
superintendent and getting his approval, the tool maker 
can proceed with the making with the certainty that 
proper responsibility is placed. 
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Entropy says: “The tool maker is always on the point 
of being fired for failure to do just this thing; but is 
never actually fired because we do not quite dare.” 

Is this to be regarded as a confession of weakness, or 
may we take it as a glimmering of that fairmindedness 
which is supposed to be inherent ? 

If a superintendent knew the tool maker was in fault 
he would fire him-and get along without him just as he 
would have to do without him if he were marked “dead” 
on the payroll. He does not fire him, because he realizes 
that if the tool maker has failed it is largely due to the 
fact that he—the superintendent—has also failed, inas- 
much that he probably has not given sufficiently definite 
instructions for the completion of the work. Therefore, 
because he has failed to do what someone else is paid to 
do, he gets the blame, but he isn’t fired. 

This may sound like a doleful tale, but the moral is 
obvious. “Every man to his trade” is not a bad maxim 
and as stated before, the tool maker is not necessarily a 
tool designer. Hence we should give him a picture of 
what we want made. 

True, there is sometimes trouble in getting work 
through the toolroom, but this is quite a common experi- 
ence, and it is not confined to the toolroom. If an ex- 
perimental room is in existence. the same complaint is 
heard there. This may be due to having too few men, bui 
can generally be traced to the fact that the people who 
make the complaint are engaged in manufacture. They 
never have to make but one of a kind, and they never 
have to start on anything until all the tools and gages 
are ready to their hand. Consequently, they utterly fail 
to appreciate the difference between experimental work 
and mass production. In short, it is a failure to see things 
as they are, and this failure is due largely to looking 
through the wrong end of the telescope. 


4, 
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Shaper Vise or Clamp 


By A. ALLBUTT 





Having a quantity of thin plates and awkward brackets 
to machine on a small shaper I found vises of very little 
use, and fixed up the clamp shown. Two pieces of 134-in. 
rolled square steel about 18 in. to 2 ft. long, shown at A, 
were shaped to receive the bolt heads B over the two T- 








slots. Two holes were then drilled for the bolts B and 
B B -Tap Bolt 
cig EPA MEM oye 




















A SuHaper VISE or CLAMP 


about 4 in. from each end two more holes C were drilled. 
We used studs threaded at each end and the T-nuts D 
in place of bolts. 

One clamp is secured to the shaper table by the bolts 
B, the work is laid against it and the other clamp 
lightly screwed down. Bolts through the holes C draw the 
work and clamp tightly together, and the second clamp 
is finally screwed down tight. 
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Six Spindle Machine for Boiler Sections 


SpeciaL CorRESPONDENCE 


SYNOPSIS—A_ special machine that has made a 
remarkable reduction in the time needed to accurately 
machine pieces that are ordinarily difficult to handle 
satisfactorily. Details of the feeding and spindle driv- 
ing mechanism, that show unusual engineering ability 
to cut down unnecessary parts. Laying out the feed 
cam and method of cushioning the snap-back of the 
feed rack and spindles. 
3 

The machine shown in Figs. 1 and 2, is the second 
machine of this type built by the Cincinnati-Bickford 
Tool Co., Cincinnati, Ohio, for boring out and facing 
the ports in boiler 


a regular drilling machine. To this sleeve is pinned 
and screwed a rack into which a pinion meshes in the 
usual way. On the opposite end of the shaft carrying 
the small pinion, the worm gear B is solidly keyed. 
Meshing into the worm gear B, is the worm C, which 
is fastened by a bracket to segment D. The segment is 
loose on the shaft of the pinion, so that if handle 2 
is turned, the position of the pinion is altered with re- 
lation to» the segment. This mechanism is provided 
for the exact setting of the boring and facing tool with 
relation to the work. The feeding in or out of the 
spindle is accomplished by the revolution of the shaft F, 

and spur gear d 





sections used in 
heating 
The reduction in 
time over former 
the 


ma- 


b« 1 le rs. 


methods, by 
use of this 
chine was from 1 
hour 40 min. to 
3 min. actual ma- 
chining time. 
The 
oiler section ma- 
chined is shown 
in Fig. 3. These 
cast 


type ol 


sections are 
iron, and the six 
ports, three on a 
side, are simul- 
taneously taper 
bored and faced, 
using the type of 
tcol shown in Fig. 
4. The type of sec- 
tion shown, how- 
ever, is only an 


example, as vari- 


ous shapes of 
two- and three- 


port sections may 








which causes the 


M segment D to 
move, a nd 
through it the 
spindle. The 


shaft F is driven 
by bevel gears at 
H, from the ver- 
tical shaft J. This 
vertical shaft is in 
turn driven from 
eross-shaft J. 
This vertical shaft 
also drives the 
feed mechanism of 
spindles K and L. 
The cross-shaft J 
carries a spur 
gear M, meshing 
with spur gear N, 
The latter gets 
its 
from a 


movement 
sliding 
rack. operated by 
a cam, the move- 
ment of which 
wil! be described 
later. As will 
observed, the 


be 





cross-shaft drives 








be machined with W 
equal facility. Be Am. Macninist 3 the feed mechan- 

Referring to ism on both sides, 
the front view of Fie. 1, CINCINNATI-BICK¥FORD S1X-SPINDLE BoRING AND or all six heads. 
this 24,000 - lb. FaAcING MACHINE The head of 
machine, shown spindle A is ad- 


in Fig. 2, each of the six spindles is of 3 in. diameter at 
the driving section ; has an automatic feed of 214 in., and 
runs at a speed of 26 r.p.m., but by the use of change 
gears, this may be varied to suit conditions. The maxi- 
mum distance between opposing spindle noses is about 
20 in., which will allow the machining of sections a 
little over 12 in. thick. 


THE FEEDING OF THE SPINDLES 


The feeding and adjustment of all the spindles is on 
the same principle, so one will be taken as an example. 
Spindle A works in a sleeve similar to the spindle of 


justed along the ways by means of a screw operated 
by a handle placed at O. The heads carrying spindles 
K and L are adjusted vertically on the column, by means 
of nuts revolved by turning the square-end shafts P and 


R, the screw S being stationary. 


THe Spinpite Drrv: 


The spindle A is driven by means of a worm and 
worm gear from shaft 7’, which is connected by a chain 
of gears to vertical shaft J. This vertical shaft 
drives the spindles in the two heads on the column, 
All shafts are splined 


also 


as can be seen by inspection. 
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to allow adjustment of the heads. A cross-shaft at V, 
running through to the other side of the machine, 
drives both vertical shafts and through them all the 
spindles. This cross-shaft is driven by means of spur 
gears at W, from another cross-shaft driven by a belt 
and pulley on the opposite end, as will be seen from the 


rear view 
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Fie, 2. Rear View or MACHINE 

From this description of the spindle-driving mechan- 
ism, it will be seen that the spindles run continuously, 
in one direction, while the machine is in operation. 
The feed mechanism, however, is so designed as to feed 
the spindles forward at a certain rate of speed until 
the cuts are finished, and then to pull them back quick- 
ly, the feed being automatically thrown out at the end 























of the reverse movement. This throwine out of the 
O) be 
} 
‘a (©) 
= 
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Fic, 3. Type or BorLer SECTION MACHINED 


feed is done by the pin XY on the worm gear Y which 
drives the large feeding cam. The feed is easily thrown 
in again by means of the handle Z. 

The method of driving the large worm gear Y by a 
chain of gears from the vertical shaft U, can be readily 
followed out by a study of the engraving. 

. 
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Tue Frerep-Cam MovVEMENT 


Turning to the rear view, Fig. 2, the large worm gear 
just referred to is shown at A. This drives the cam B. 
C’ is the back of a heavy rack that meshes with gear D, 
and through it drives the gear F and the feed mechanism, 
as previously described. The lower end of rack C ‘is 
kept in contact with the cam face, by two springs F 
and G, As the drop of the cam that causes the spindles 
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Fig. 4. 


BortIne AND FacinGe Toon 


to draw back, is very rapid, a dashpot has been placed 
at H to cushion the return. 

Fig. 5 shows the form of the feed cam, the quick ad- 
vance of the spindles, and the comparatively fast feed- 
ing in of the boring tools. As the facing tools begin 
to cut, the feed.is slowed down and at the last there is 
a dwell to allow’them to clean up. The need of the 


TY 





. Quick Return 
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Fic. 5. Tue Cam Layout 
dashpot to check the snap-back is now apparent from 
the sharp drop of the cam. 

No fixtures are shown for holding the work, but in 
practice two are used, one being pushed in between the 
heads, locked in and the feed thrown in. The other 
is then emptied and reloaded, ready to take the place of 
the other as soon as it is removed from the machine. 

% 


The list of fatal victims due to foolish pranks on the part 
of workmen with compressed air apparatus continues to grow. 
If shop men must play their little tricks on new hands the 
compressed-air hose should be absolutely tabooed. The 
thoughtless use of this tool, as a jokemaker is a dangerous 
pastime. 
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Machining the “Citroen” Gears 


EDITORIAL CORRESPONDENCE 


SYNOPSIS—There are three shops now making these 
gears; the parent shop is in Paris and the others are in 
Austria and Russia, while a fourth is being planned for 
the United States. The construction and equipment of 
the shops, the machines for cutting the gears, the way in 
which they are tested and finally packed for shipment, are 
here shown. 

cAd 

ee 


The main shop of André Citroen & Co. is in Paris, a 


general view of one of the bays being shown in Fig. 1. 
Each bay is 50x300 ft. and is equipped with two 20-ton 
cranes for handling the heavier work. 
the arrangement of the windows and ventilators, the way 
in which the countershafting is supported by steelwork 


This view shows 


built out from the sides, and the mounting of the motors 
for line-shaft driving on concrete piers between the two 
It will be noted that the floor is of wooden blocks. 
Link-leather driving belting is used, while both above and 


bays. 








Fie. 1. 








Fig. $ 


Marin Bay or Crrrogen Gear Works IN PARIS 





Two or THE LarGe Gear-CuTTING MACHINES 
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below the countershaft support are the cast-iron heating 
pipes. These have radiating ribs cast on, to assist in dis- 
tributing the heat. 

Two of the large gear-cutting machines are shown in 
Fig. 2, which also gives an idea of the use of ropes for 
driving from the line shaft to the counter. These are 
crossed and have a shifter similar to the single leather 
belt. This shows how these gear teeth are cut from the 
solid, and the difference between the machines for cutting 
spur and bevel gearing. 

A closer view of the bevel-gear cutting machine is 
shown in Fig. 3, the gear in question being about one- 
fourth completed. It will be noted that the portion of 
the machine carrying the cutting spindle is mounted on 
a sort of turntable, so as to be readily adjustable to the 
desired angle for any wheel or pinion to be cut. This 
shows, too, how the spindle head feeds across the face of 
the wheel, and indicates the extreme rigidity of construc- 
tion, which accounts for much of the success of this gear- 
ing. The bevel-gear cutting machines are driven with an 
independent motor, so as to avoid all complications with 
belting at various angles. 

A rear view of one of the machines is seen in Fig. 4. 
This also shows a heavy pinion completed and one in 
process of cutting. The one in the machine shows how 
the starting holes are first drilled in the end of the pinion 
blank at the proper position, and the way in which these 
are utilized for starting the milling cutter. This ma- 
chine is also motor driven and shows clearly the way in 
which the pinion is driven and supported at the outer end. 

TESTING FOR QureT AND EAsy RUNNING 

Two views of the testing room are shown in Figs. 5 and 
6. The first shows a pair of heavy spur gears being tested 
together to insure quiet and easy running. It also shows 
the construction of the wheel and the way in which the 
spokes are fastened to the rim, this being a somewhat un- 
usual method. Fig. 6 shows a pair of double-angled bevels 
being tested in the same: department, and gives a good 
The care with 
which these gears are packed for shipment is shown in 


idea of the appearance of these wheels. 





Fie. 5. 
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Fig. 7. Excelsior is first put over the piece and then the 
whole thing is wrapped with a loosely woven rope made 
of stiaw or similar material. ‘This also shows the con- 
struction of the end of the shop with its metal doors. The 
Austrian shop at Pilsen is similar to the shop just shown, 
but the shop in Moscow has some features peculiar to that 
country, the shop windows, for instance. being of cathedral 
This shop is equipped with 18 machines. 
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Fic. 7. PREPARING CITROEN GEARS FOR SHIPMENT 


The Thinker 


By BerTron BRALEY 


Back of the beating hammer 
By which the steel is wrought 
. =) > 
Back of the workshop’s clamor 
The seeker may find the Thought, 
The Thought that is ever master 
f iron and steam and stee 
Of 1 steam and steel, 
That rises above disaster 
And tramples it under heel! 


The drudge may fret and tinker 
Or labor with lusty blows, 
But back of him stands the Thinker, 
The clear-eyed man who Knows; 
For into each plow or sabre 
Each piece and part and whole, 
Must go the Brains of Labor 
Which gives the work a soul! 


Back of the motor’s humming, 
Back of the belts that sing, 
Back of the hammer’s drumming, 
Back of the cranes that swing, 
There is the eye which scans them 
Watching through stress and strain, 
There is the Mind which plans them 
—Back of the brawn, the Brain! 


Might of the roaring boiler, 
Force of the engine’s thrust, 
Strength of the sweating toiler, 
Greatly in these we trust, 
But back of them stands the Schemer 
The Thinker who drives things through 
Back of the Job—the Dreamer 
Who’s making the dream come true! 
# 
It is reported that boiling an iron or steel article in a 
gallon of water to which has been added four ounces of phos- 


phoric acid and an ounce of iron filings will give it a black, 
non-corroding coating. 


; A Drill Speeder 
By J.W. BRHEL 


In jigging gas-engine work it often happens that the 
holes to be drilled vary within such wide limits as to be 
almost beyond the economical speed range of the drill 
upon which the work is being done. If the small holes 
are drilled at low speeds, it invariably means slow work 
and high drill breakage ; if the piece is rejigged, it means 
another handling. Both methods, from a productive 
standpoint, are very unsatisfactory. 

Some time ago in a small automobile shop this ques- 
tion came up in drilling cylinders, in which the holes 
ranged from 1-in. drill to 2%¢-in. bore. The only ma- 
chine available for this was a three-spindle, fixed-head, 
all-geared-type gang drill, with sliding gears giving speeds 
ranging from 30 to 450 r.p.m. 

The speeder shown, designed for this work, gave such 
a good account of itself that I give all dimensions. Noth- 
ing new is claimed for it except that it is cut down to 
very short limits, headroom being a primary requisite 
in this case. It was not deemed necessary to make a bal- 
anced drive, as the maximum drill was only s%y in. in 
diameter. 

The casing and cover, Fig. 1, are of cast iron, ma- 
chined as shown, the cover being held in place by six 10x 
24 screws and two \-in. dowels. Torsion is taken care 
of with the ;;-in. rod screwed into the casing as shown. 
Driving is accomplished through the main gear B, the 
stepped idler C and the spindle D. Those parts are of 
machinery steel, finished all over, pack-hardened and 
should be ground to give the best results. 

The main gear and shank are bored 1,% in. deep to 
receive the bronze bushing which forms the top bearing 
of the speeder spindle; this, together with the lower 
bushing, affords ample bearing and great rigidity. 

In this speeder, the casing receives only the reaction 
of the gears, thrust being transmitted directly to the main 
spindle through the gear B; by means of a thin hardened- 
steel disk, interposed between this gear and the speed 
spindle. Spring sheet steel makes a splendid thrust 
washer. The washer should be slightly dished or bent, so 
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that when running idle the gears will be separated, per- 
mitting oil to enter freely between the faces. All bear- 
ings are bushed and are kept thoroughly oiled by suitable 
oil holes and grooves. The idler gear has oil holes be- 
tween the teeth, and the spindle has an oil hole between 
the teeth where it intersects an axial hole through the 
upper bearing. When running, oil is forced around 
these bearings by the pumping action of the gears as they 
mesh together. The casing should be filled with either 
a heavy oil or, preferably, semi-fluid grease. 

This speeder will be found to give a good account of 





































itself. The bearings, when worn, can be easily renewed, as his knowledge is concerned. 
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privilege and who could not possibly devote six years of 
their time to this purpose with its extra attendant cost 
all around. 

College education will eventually narrow down to 
young men whose parents have the proverbial horn of 
plenty, the man of moderate means must and will be 
eliminated and then, comparing the six- and four-year 
terms, what extra advantage will the student derive from 
the longer course? As I see it, he will have in six years 
what he formerly had in four, with a few red-tape frilis 
added that are not apt to amount to anything, as far 
If this same student 





















SPEEDER FOR DRILLING 


proof, fool proof 
and can be made at a reasonable cost. Where headroom 
is at a premium, it can be kept within a 4-in. limit, this 
space ineluding the chuck. 


the speeder is rigid and durable, dirt 


os 
ve 


The High Cost of Education 
By W. C. Berz 

According to announcements sent out by some of our 
prominent colleges, on and after a certain date no more 
enrollments will be taken for four-year courses in engi- 
neering, they having been increased to six-year terms. 
The question now arises, what will become of our strug- 
gling students who work their way through college? They 
have a none too easy time of it-now at four years, it will 
positively bar a large majority of these boys who want 
an education, are willing to and do work hard for this 


graduates in four years and enters the industrial field, 
at the end of two years he has gained some practical 
knowledge of his profession, which is worth more to him 
from a financial point of view at least, than the two extra 
years at college. A six-year student will not be worth any 
more to an employer than a four-year man to start with 
and it is very doubtful if he rises any quicker than the 
four-year man, their natural talents being equal. 

Again, it is claimed that the student must work too 
hard to gain his degree in four years. If the faculty of 
these colleges would investigate, they would find that the 
wealthy student is the only one that complains of work- 
ing too hard, the poor student can make it in four years 
with colors flying. He does not have time for the carousals 
and good times that his wealthier brother indulges in, 
and too often associates with a college education. He 
is there to study and learn and he generally does both. 
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A Gin Saw Filing and Gumming Machine 


Epiror1AL CORRESPONDENCE 


SYNOPSIS—Details of a hand machine, which auto- 
matically gums and files gin saws, finishing the teeth 
smoothly and without sharp edges which would cut the 
cotton or gather lint. A fixture used for milling the cam 
slots in the flywheel. Using a multiple drilling head. 

3 

The method of separating cotton from the seed, known 
as ginning, is to draw the cotton down between metal 
slots by means of toothed metal disks or saws, the 
stripped seed falling into a receptacle separate from the 
cotton. The teeth of the saws used, must be kept well 
pointed and at the same time smooth enough so that the 
cotton will not have too strong a tendency to cling, and 
can be easily brushed off or sucked off by an air blast, 
as in some forms of gins. As these saws are usually 
about 0.004 in. in thickness and 10 or 12 in. in diameter 
with 235 and 264 teeth, respectively, to keep them in 
proper condition some kind of machine must be used, 
as handwork is unsatisfactory and tedious. 

A few machines require the removal of the entire set 
of saws from the gin, while others, made to sharpen the 
saws while in place, are made to do one operation at a 
time only; that is, to either file or gum the saws, but 
not to do both at once. 

The machine shown in Fig. 1, made by the American 
Specialty Manufacturing Co., Atlanta, Ga., is designed to 
gum and file both sides of the teeth at once, without re- 
moving the saws from the gin. All that is necessary is 
to lift the gin apron and set the machine into position. 

All the tools do not work on the same saw at once, as 
in starting, the saw on the right-hand end is first 
gummed, then the second, and while the third is being 
gummed the side files are sharpening the first saw. 


DETAILS OF THE MECHANISM 


The mechanical movements of this hand-operated ma- 
chine are especially interesting on account of the com- 
parative simplicity and compactness of the machine, 
which weighs 35 lb., 15 lb. of which are in the flywheel, 
giving steadiness to its operations. 


The machine, just at the end of the feeding operation, 
is shown in Fig. 2. The feed dog A is just ready to drop 


back, the disk gumming-file B to drop down, and the 


side files to drop into filing position. The feed dog A 
is connected to the bell lever C by the rod D. The bell 
lever is pivoted at #, and the outer end of the arm is 
shoved upward at the proper time by a roller on the in- 
side face of the gear ¥. The two side files are carried 
on the ends of the rods G and H, sliding in brackets 
pivoted as shown at /, so as to allow of a rocking move- 
ment. These brackets are pressed toward each other at 
the top by the spring J. 

















Fig. 1. COMBINATION FILING AND GUMMING MACHINE 























Fie, 2. Frreprinc, Fitine anp Gumminec MECHANISM 





Fie. 3. View From Opposite Sipe 
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As the cam roll on the gear strikes the end of the 
feeding bell lever, the beveled block K is forced upward, 
spreading the brackets apart so that the files are lifted 
clear of the saw teeth. At the same time a cam L, on 
the spoke of the flywheel, strikes a roller outside of the 
pinion M, tilting the bracket N and lifting the disk file 
clear of the teeth. When the saws have been indexed the 
space of one tooth, the files a!| drop back into position as 


previously mentioned. 
OPERATION OF THE FILEs 
Besides the lifting of the files, just described, the 


working movement is given to the two side files by means 

















Fig. 4. SHowinG GUMMING FILE CAM AND ROLLER 
of the cam slot O in the flywheel rim. The rocking 
bracket P has two arms like FR, each fastened to a guide 
rod by means of a ball-and-socket connection like S. 
A roller, pinned to the rocking bracket a short distance 
off its center, projects into the cam slot and imparts 
motion to the bracket as the flywheel turns. 

It will be observed that the action of the rocking arm 
gives each rod both a vertical and slight rotary move- 
ment, which rounds the teeth of the saw nicely and 
leaves no sharp edges to cut or hold.the lint. The disk 
file, used for gumming, is of course run by the gear on 
the flywheel, and it will be noted that it runs left handed, 
which works just as well and saves complicating the 
mechanism. 








Fie. 5. Cam-Stor Miturne Fixture 
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The view in Fig. 3 shows the position of the roller A 
that runs in the flywheel cam slot and causes the side 
file movement. At B is shown the roller that operates 
the feed or indexing lever and the bevel block C, for lift- 
ing the side files. This engraving also gives a better idea 
of the relation of the parts. 
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Fie. 7. Ustne A Muttirete Drittine Heap 

In Fig. 4 the roller that is on the disk-file bracket 
is shown at A, and the cam that operates it at B. The 
forks that rest on the space blocks between the saws 
are shown at C. These castings are slotted so that they 
may be adjusted to suit different diameters of saws. 

MILLING THE CAM SLoTs 

The cam slots in the flywheels are cast in, but must 
be finished by milling, which is done in the fixture shown 
in Fig. 5. The hub of the flywheel is first bored and 








Fic. 6. View SHOWING THE GEA4RING 





September 25, 1913 


faced, then it is placed on the locating fixture over a 
stud, with the handle arm between the brackets A and 
B. A nut is then placed on the stud at C and the set- 
screw in the bracket A tightened. 

The cutting is done with an end mill D, and the 
correct outline is obtained by means of a master cam 
E, which is held in contact with the fixed roller F by a 
weight and cord working over a pulley on the end of the 
miller table. The cam and casting are rotated by means 
of a universal-jointed feed rod G, through worms and a 
chain of gears. A better view of these is presented in 
Fig. 6. 

The mechanism is so arranged that a crank may be 
used on the squared end of the shaft at A, to set the 
cam and casting by hand, whenever necessary. In Fig. 
? is shown the way one of the leg castings is machined 
in a drilling machine, using a “Diamond” multiple head 
or turret, carrying drills, reamer and counterbore. 


o 


Table for Laying Out Circle Holes 
By E. 8S. Moore 


Tool makers and draftsmen know the difficulty that is 
experienced in arriving at the dimensions that ought to 
be placed on drawings showing the distances from the 


Number of Holes or Spaces 
Multiplying 
3 4 5 6 7 S 3) 10 11 Factor 


Number of Individual Holes 

Oo 0 0 0 0 0 0 0 0 1 .0000000 
0.9510565 
0.9458172 
0.9396926 
0.9324723 
0.9238795 
0.9135455 
0. 9009688 
0. 8853521 
0. 8660254 
1410 0. 8412535 
149 ne 0. 8090170 
0.7891410 
1&8 ‘4 : 0.7660444 
0.7390089 
1&7 x - 0. 7071068 
0. 6691306 
1&6 ‘ ss Je 0.6234897 
0. 5877853 
0. 5680647 
0. 5469481 
145i : an Me 0. 5000000 
0. 4457323 
2&9 0.4154150 
0. 3826834 
144. : 2&8 0. 3090170 
0. 2454655 
0. 2225218 
2&7 : 0. 1736482 
0. 1205366 
0 .0922683 
Zero Center 

143 ok eo 246 Line 
0. 0825793 
0. 1045285 
3&8 0. 1423148 
0. 1736482 
2&5 0. 2225218 
0. 2736629 
3&7 ; 0.3090170 
0. 3546048 
0. 3826834 
0. 4016954 
142... ; 2&4 3&6 0. 5000000 
0. 5877853 
0. 6026345 
0. 6234897 
4&7 0. 6548607 
0.6772815 
3&5 0. 7071068 
0. 7485108 
; 0. 7660444 
2&3 Fa - 4&6 0. 8090170 
0.8502171 
0. 8660254 
0. 8794737 
3&4 : 0. 9009688 
0. 9238795 
4&5 0. 9396926 
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vertical and horizontal center lines. The tables here 
presented give the distances to a radius of one for the 
vertical and horizontal dimensions. Fig. 1 shows the 
rotation in which the holes are numbered in the tables. 

The dimensions in the tables are figured out to seven 
decimal places, but four are sufficient for general pur- 


+ 
ne © on. 


~) 
»~ 





LAyout or HoLes 


Number of Holes or Spaces 


12 13 14 15 16 17 i8 19 20 
Number of Individual Holes 
0 0 0 0 0 0 0 0 0 
1419 
1418 
1&17 
1416 
1415 
1414 
os 1413 
= 1412 
1é11 
- 2418 
2&17 
2416 
2415 
2&14 
2&13 
2&12 
' 3417 
2411 
= bs 3416 
2&£10 3415 
ay 3&14 
3413 
3&12 4416 
4&15 
3&11 
4414 
3410 
4413 
3&9 4&12 5&15 
; 5&14 
4411 
5 &13 
410 
5&12 
6&14 
4&9 
5&11 
6413 
448 5&10 6412 
d 7413 
6411 
5&9 
7&12 
6&10 
5&8 
7&ll 
649 8412 
7&10 
5&7 
8411 
648 
7&9 
8410 
i 9&11 
6&7 
; 7&8 
8&0 
9410 
6 7 Ss i) . 10 


TABLE 1. MULTIPLYING FACTORS FOR OBTAINING THE VERTICAL ORDINATES FOR CIRCLE SPACING 
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poses, and the last minute of the angle is calculated as if 
the sine and cosine curves were a straight line at this 
juncture. Take Fig. 1 as an example, the diameter being 
13 in. To obtain the distances from the horizontal center 
line, and using Table 1, then the first and tenth holes 
will be 0.8412535 & 6.5 (6.5 being the radius) = 5.46814 
in. The second and ninth holes will be 0.4154150 * 6.5 
= 2.70019 in. The third and eighth = 0.1423148 X 6.5 

0.9250 in. The fourth and seventh = 0.6548607 
4.25659, and the fifth and sixth 0.9594930 
6.23670 in. 


cr or 


DMD 


Number of Holes or Spaces 


3 4 5 6 7 x 9 10 ll Multiplying 


actor 


Zero Center 


Number of Individual Holes 
Line 


0 0 0 0 0 0 0 0 0 


1&10 
1&9 iol 
1&8 
1&7 é. 


a6... se 
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A full thread was required. 
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I began with a straight- 


fluted tap but after breaking a considerable number, it 


occurred to me to put in spiral flutes. 


I filed the taps 


up and instead of poking about with the end of a small 
file, was able to run a 10-in. flat rough along them, skew- 


wise. 


This was a great advantage, and the taps were 


better, lasted much longer, and I did not have so much 


trouble with breakages. 
to be desired. 


However, there was still much 


About this time I had to ream a number of taper holes 


in phosphor bronze. 


Number of Holes or Spaces * 


12 13 14 15 16 17 


Number of Individual Holes 
0 0 0 0 0 0 


- “ 1&16 

de a 1419 
. - 1414 

vi - 1&13 

" 1&12 
1&é11 


- -. fia 
2&13 
a? ae 
2&i1 3 


18 


0 


1417 


2&16 


3&15 


19 


0 
1418 


3&16 


These holes were 34 in. long, % 


20 


0 
1419 


2&18 


3&17 





ROS <.« o° 
2&9 


eee *.% _ “* 2&8 
2&7 


3 iw ee 2&6 


4&7 
3&5 


2&3 -_ 4&6 


4&5 


2 3 4 5 


TABLE 2. 


1646002 
ro Center 
Line 
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The horizontal dimensions are obtained in a similar 
manner from Table 2, the dimensions being from the 


vertical center line. 


Twisted Flutes in Taps 


By Greorce R. THATCHER 


It is my opinion that some of the trouble met with in 
tapping is due to a failure to appreciate the usefulness 


of the twist and the double flute. 


[ have had many thousands of holes to tap recently in 


mild steel and phosphor bronze. 


> 


The holes were 3's in. 
in diameter, 32 threads per inch and about % in. deep. 


2&10 
= 3&13 
3&12 Y ce! 4416 
2 4&15 

By 4&14 
3&10 
“i ~ 4&12 
4&i1 ES 

5&13 


4&9 
ns w 6413 
4&8 4 
3 7&13 


oe 7&12 
6&10 
6. 8&12 
7&10 
7&9 


7&8 
. ns om = - 9&10 
6 7 x 9 10 


MULTIPLYING FACTORS FOR OBTAINING THE HORIZONTAL DIMENSIONS FOR CIRCLE SPACING 


in. in diameter at the top and ;; in. at the bottom. We 
had always before reamed them by hand. This time I 
made a three-fluted reamer with spiral flutes, and in 
order that the tendency when running should not be to 
draw it into the work, I filed the flutes left hand. It 
answered well. The drilling-machine operator pulled on 
a long lever on the sensitive drill, holding the phosphor- 
bronze pieces in his hand, and, though hundreds of holes 
were reamed, there was never any trouble through “catch- 
ing up.” 

The next time I had occasion to use small machine 
taps, I made them with left-hand spiral flutes, and have 
had no trouble since. 
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Oxyacetylene Welding 


By James F. Hospart 


SYNOPSIS—An autogenous welding retort which burst 
and a series of redesigned retorts to overcome the cause 
of the accident. The new generator is described in detail 
and an improved style of safety valve is shown. This 
final design has been found to give entire satisfaction at 
a reduction per operation of nearly 50 per cent. 


¢, 
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The modern method of autogenous welding is indis- 
pensable in a large number of machine shops; but con- 
venient as the process may be there are several drawbacks 
which must be considered when installing or operating 
a plant. 

The problem of oxygen and acetylene supply is the 
principal one. Oxygen may be generated upon the prem- 
ises, as it is readily obtained from a mixture of dioxide 
of manganese (black oxide) and chloride of potassium. 
It is only necessary to heat a mixture of these chemicals 
in a closed vessel in order to obtain an abundant quantity 
of oxygen gas. This gas may also be obtained in tanks 
similar to those in which carbonic-acid gas is sold. To 
some it is an open question whether to make the oxygen 
or buy it at 11% to 2c. per cu.ft. A sorry experience with 
an oxygen-generating apparatus leads to the conclusion 
that it is highly advisable to buy the gas. 

The retort is shown im Fig. 1, A being a steel cylinder 
closed at one end by a solid head and at the other end 
by a heavy cast-iron screw cap B, which is made tight by 
means of a babbitt packing ring C, the latter bearing 
against the end of the retort A, which was machined to fit 
the head. The retort contained space enough for about 
16 |b. of potassium-manganese mixture. Trouble was, 
however, continually encountered while using this cylin- 
der. The babbitt ring C would frequently become over- 
heated and melt out. Ofttimes the babbitt would soften 
and cause a blowout, thereby losing a charge of gas. 

The mixture D was contained in the pan £, made of a 
half-round section, which was slipped inside the cylinder 
A before the head was screwed on. These pans were con- 
tinually giving trouble and had to be replaced frequently. 
The delivery pipe F, leading from the retort to the 
scrubber, and thence to the gas tank, was likewise a 
source of trouble. Several times this pipe was cut or 
dissolved by the oxygen. Some conditions existed inside 
the pipe, whereby a portion of one side of the pipe F, 
usually adjacent to a fitting, would seemingly be dis- 
solved and disappear, permitting the gas to issue through 
a hole, the edge of which, or the pipe around the hole, 
was no thicker than paper, showing that the powerful cor- 
rosive action had taken place. 

The scrubber also continually gave trouble. This ap- 
paratus was a steel tube, standing vertically, and filled 
with either a solution of caustic potash or with several 
screens and layers of chemical placed there to catch and 
retain the impurities which come over with the oxygen. 
The caustic solution is perhaps the best scrubber material, 
but it must be frequently changed. The layers of dry 
chemical also work well, but they, too, need frequent 
changes or renewals. 

Another source of great trouble was the pop valve with 
which the pipe F was fitted. It was found impossible 





to keep this valve tight and at the same time in operating 
condition. Unless the valve leaked, it could not be made 
to work readily. If made tight it would get stuck and 
refuse to open under an excessive pressure. Likewise, 
all the valves and fittings connected with the oxygen- 
generating apparatus seemed to be continually develop- 
ing leaks. 


Tue Retrort Wuicu Borst 


One day the climax occurred. From some cause or 
other the pipe F became closed, seemingly with material 
from the pan F. The result was that the pressure ac- 

















FiG. 1 RETORT WHICH BURST 
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cumulated inside the cylinder A until a high, though 
unknown internal pressure tore off the cast-iron head, 
cutting it as neatly along the line GG as if it were done 
with a hacksaw. Probably many hundred pounds of pres- 
sure existed inside the cylinder A at the time of the 
accident. Fortunately, no one was seriously injured, the 
welder alone being singed a bit and cut around the head 
and wrists by the flying fragments. 

After this accident we determined to abandon forever 
the making of oxygen, and to that end the oxygen-gen- 
erating apparatus was torn out, a reducing valve installed 
and oxygen procured in tanks under a pressure of 120 
atmosphere or about 1750 lb. per sq.in. Since that time 
the former oxygen troubles have disappeared, but others 
take their place. First, it is trouble with the reducing 
valve, which requires frequent regrinding or adjusting. 
Next, it is the tubes or cylinders in which the oxygen is 
received. Few of these cylinders seem to be charged 
quite up to 120 atmospheres or to contain 100 cu.ft. of gas. 
Again, some of the cylinder fittings will be defective, 








; 
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making it impossible to draw out the oxygen without 
considerable leakage around the valve. 

Each cylinder or tube is numbered by its maker, and 
when a cylinder thus defective is received, it is placed 
to one side, and its number, together with a statement of 
the condition are mailed at once to the concern supplying 
the oxygen. This method of obtaining oxygen, however, 
is preferable to generating it. Having abolished the oxy- 
gen troubles, we found, however, that we were by no 
means free from other troubles, which probably existed 
before but were overlooked because of their comparative 


unimportance. 
ACETYLENE 

Acetylene may be obtained in a compressed or absorbed 
form, being absorbed in acetone, in which condition it is 
considered safe for transportation, something which can- 
not be said of acetylene gas compressed in plain tubes 
similar to compressed oxygen. We have used the acety- 
lene generator shown in Fig. 2 since the welding plant 
was installed. This is introduced for the purpose of 
illustrating where an aggravating and hard to be stopped 
leak occurred. 

The generator and feed mechanism are shown at A 
and B, respectively. Only the saving of the acetylene 
after it has been generated is here discussed. The acety- 
lene supply pipe C leads from the generator to the torch 
or to the rubber-tube connection thereto. The pipe D 
is a waste or vent connected directly to the pipe C, but 
closed by means of a stop valve FE. The pipe D extends 
through the roof or out-doors through a wall, and is 
always open. The pipe F is an overfiow from the pop 
valve G, which is connected directly and openly to the 
pipe C’; there being no valve between G and the generator 
A. Whenever pressure in the generator rises beyond a 
certain point, the pop valve G@ is operated and gas is dis- 
charged through the pipes F and D into the atmosphere. 

It was found that acetylene gas disappeared much 
faster than could be accounted for. About as much 
seemed to get away in the night as in the daytime when 
welding was going on. Careful tests were made of every 
inch of pipe, both for the acetylene and for the oxygen. 
These tests were designed to show any leakage which 
might exist. 

The method adopted for detecting leaks in the pipe and 
connections, was to mix up some strong soapsuds, adding 
a small quantity of glycerin, and to paint this solution 
over every piece of pipe, valve or connection between the 
acetylene generator and the welding torch. Wherever 
a leak occurred bubbles appeared. The soapsud method 
is one of the best that can be devised for detecting leaks 
in pipes containing gas or air under pressure. 

A diaphragm H operated by the pressure of gas in the 
pipe C controls the acetylene feeding apparatus B. After 
finding and closing innumerable small leaks in the con- 
ducting pipes, we were able to make them all tight, so 
that no leakage occurred save through the pop valve G: 
this fitting could not be kept tight no matter how care- 
fully it was cleaned and adjusted. 

After considerable experimenting with this valve and 
several adjustments it was decided to tear out the pipe F 
and the pop valve G, substituting a plain water column 
in the form of an inverted siphon, thereby making a 
water seal against the escape of acetylene through the 
pipe.D. It was desired to maintain the acetylene pres- 
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sure between 8 and 15 lb. per sq.in. Taking the latter 
figure, it would require a water column over 30 ft. high 
to form the necessary seal against the escape of gas. 

A standpipe A, in accordance with this requirement, 
was arranged, as shown in Fig. 3, and connected directly 
to the pipe C, Fig. 2. This connection is shown at B, 
Fig. 3, which also shows a check valve C placed in the 
pipe B to prevent any back-flow of water from the stand- 
pipe A into the acetylene generator D. The operation of 
this device is simple. 


WATER-COLUMN SUBSTITUTE FOR SAFETY VALVE 


After the standpipe A had been constructed and ar- 
ranged as shown, the water connection was made at E 
with the source of water. The vertical pipe A was filled 
with water through the pipe EF and the valve C, and 
thence into the standpipe A, which, being open at the 
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top, permitted the gas to escape whenever too much pres- 
sure existed in the generator D. 

At first sight, it seems as though all the acetylene gas 
would pass through the pipe B and escape through the 
water in the standpipe A. This, however, was not the 
case, as the acetylene gas cannot pass through the pipe B 
until it is under sufficient pressure to actuate the check 
valve C. To open this valve requires the stated amount 
of pressure under which acetylene is to be delivered. 
Theoretically this scheme works well, as the check valve 
does not open as long as everything is running smoothly. 
When, however, the gas pressure in the generator D 
reaches a point where it is unsafe, the check valve C 
opens and the gas escapes through the water in the stand- 
pipe A. 

As this arrangement did not prove quite as satisfactory 
as was desired, the method shown in Fig. 4 was installed. 
The standpipe A in this instance is the same as shown 
in Fig. 3. In fact, similar letters indicate similar parts, 
as far as is practicable in Figs 3, 4 and 5. The pipe B 
is arranged about the same as in Fig. 3, but the check 
valve is eliminated and the pipe, instead of passing 
directly into the standpipe A, first runs directly to the 
top, thence down again, entering the standpipe about 
the same as in Fig. 3. 
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There is now no check valve to oppose the free move- 
ment of gas or liquid in the pipe B, the right-hand turn 
of which is filled with water the same as the standpipe A, 
but when gas pressure enters the pipe B, the water in the 
right-hand turn is pressed downward until the stated 
pressure is reached and all the water has been driven out 
of the vertical pip B, permitting the gas to escape into 
the standpipe and bubble to the top, as before. 


Tue Frnat ARRANGEMENT 


Here we have a perfect water seal, and have dispensed 
with all valves, either check, pop, or otherwise. But even 
this arrangement was not found perfect, and another 
acetylene-generating outfit was installed. The pipe B 
was connected as shown in Fig. 5. Here the pipe runs 
directly to the top of the standpipe A as in Fig. 4, but 
instead of dropping down again and entering the stand- 
pipe at the bottom, it simply drops inside at the top 
and extends to the bottom thereof, or as close to the bot- 
tom as necessary. 

This arrangement dispenses not only with valves and 
most fittings, but with the connection into the standpipe, 
which is, as stated, entirely avoided. With this arrange- 
ment of pipes, sudden and excessive generation of acety- 
lene in the generator D creates no disturbance whatever, 
as it quickly pushes its way through the water in the 
standpipe from which the gas bubbles up and escapes into 
the atmosphere. 


3 
Function as a Factor in Design 


By Dexter 8S. KIMBALL 


It has long been recognized among good machine de- 
signers that there is a close relation between function 
and appearance; most of them are aware that the nearer 
a tool or a machine is to being correctly proportioned 
with reference to the work it is intended to perform, 
the more balanced are its proportions and therefore the 
more pleasing to the eye it becomes. This is an acquired 
sense and one that comes not only with the development 
of the designer himself, but with the development of 
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the machine or article from crude beginnings to the full 
perfection of purpose. This point of view, however, is by 
no means universal among producers of manufactured 
goods, 

The desire to make our implements, our houses and our 
clothes pleasing to the eye is inherent in all of us. The 
primitive savage was not content with constructing an 
article to suit a specific need, but as soon as the imple- 
ment answered the need he immediately proceeded to 
decorate it with the creations of his fancy. From crude 
beginnings, such as these, have grown our decorative arts, 
each civilization bringing with it ideas differing quite 
widely from that of others, as can be seen by comparing 
Hindoo, Japanese, European and other forms of decora- 
tion. 

Beauty of this sort or decorative beauty should be 
distinguished, however, from beauty of proportion, which 
is quite another matter and comes as the result of the 
article being perfectly adapted to its work. Great stress 
has always been laid on decorative beauty, and that form 
of beauty that we look for in paintings and other adorn- 
ments of public and private buildings. Comparatively 
few people, however, have been taught to look for and to 
appreciate the beauty that should exist in manufactured 
articles ; and because they may lack the gaudy colors that 
usually go with decorative effort they are often esteemed 
commonplace though they may be highly artistic. 


PROPORTION AND FUNCTION 


The beauty of manufactured goods lies in the perfect 
proportions that they may possess with reference to the 
functions they are expected to perform. Decoration or 
high polish may or may not add to this artistic perfec- 
tion, which rests on an entirely different basis, and which 
may require centuries of use to attain. The common 
ax is a fine example of this. No doubt, this was one 
of the first tools developed by our primitive ancestors, 
and it has passed through many stages of development, 
including some that were highly decorative. It remained 
for the American wood-chopper, however, to develop this 
tool to a perfection that has been reached in very few 
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implements. A well made American ax is the very em- 
bodiment of beauty of purpose and maximum efficiency. 
Experience, accident and theory have all contributed to 
the development of its perfect proportions of both head 
and handle; and while, no doubt, we shall continue to 
use medieval axes for artistic models, the modern ax 
possesses a unique beauty that has been reached in 
very few products of the human hand. 

There are other implements, however, like the hand- 
saw and hand- plane that are almost as highly developed, 
and the scythe is Teug sas a close contestant with the ax 
for first honors in development. The straight-handled 
scythe may wt more artistic draped over the shoulder 
of old Father Time, but for perfection of purpose the 
modern curved snath, with its adjustable handles, is an 
enormous advance over the medieval tool and possesses 
a beauty of a unique sort. 

The early builders of machinery naturally 
their ideas of form and decoration from other human 
products already familiar to them. These products were 
either such as warranted decoration or were imperfectly 
developed specimens of implements that have since been 
developed beyond artificial decoration. 1 remember a 
certain engine that was running not so many years ago, 
in which the beam was supported on a pair of Dorie col- 
umns, the base and other flat surfaces were decorated 
with wreaths of flowers and singing birds, and the en- 
tire structure was painted like Joseph’s coat of many 
colors. Most of the early machine tools were designed as 
though they were to be built of wood, as indeed many of 
them were, and some of these inherited features, both 
constructive and decorative, still survive in some mod- 
ern products. Less than 25 years ago lathes were made 
with the sides of the bed paneled as in cabinet work: 
the body of the machine was painted a bright green and 
the paneis bright red color. They were considered very 
handsome tools, at that time, though they could not be 
marketed today. Though some of these more noticeable 
characteristics have disappeared, the lathe bed of today 
is still built in the same general way as the early ma- 
chines that were built of wood, though in some respects 
the design is exceedingly bad. 

As the scientific basis of machine design grew and de- 
signers learned to proportion machine members in accord- 
ance with the loads to be borne, a sense of proportion was 
developed that became more important in the eyes of the 
designer, far as appearance was concerned, than the 
decorative work formerly employed for the purpose of 
making the product attractive. (Compare Figs. 1 and 2.) 
This sense has grown apace in the design of machine 
tools, engines and similar products, till today the beauty 
that exists in such high-grade machinery is beauty of 
purpose, and not decorative beauty. Lines are straight 
where the stresses so dictate, and such curves as are 
used are those dictated by the loads carried, and not by 
the fancy of highly « plored imagination. Only such aux- 
iliary curves are used as will tie the outlines of the sev- 
eral members together without abruptness, and round off 
the sharp outlines so that they are comfortable to the hand. 
Decorative ornamentation is a thing of the past and plain 
colors have replaced the variegated hues of former days. 
This recognition of the close connection between function 
and appearance is concisely expressed in the saying so 
common among good designers that “what is right looks 


right.” 


borrowed 
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Tue ELEMENT or Economy 


These changes have come about, in part, for reasons of 
economy. It has been found that a minimum amount 
of material is required when the design is based upon 
correct scientific principles. Roses and birds were dropped 
partly because of better taste in design and partly because 
they were a useless expense. There is no doubt that 
as one writer has expressed it, “There is an actual, pos- 
sibly a necessary, correlation between mechanical effi- 
ciency and mechanical proportion.” This would seem in 
general to be true when one examines the change for the 
better that has come about in the appearance of all ma- 
chines, as they have become more efficient. As a single 
illustration, the modern locomotive is perhaps the most 
striking. It is the very embodiment of power and beauty. 

In spite of these well known principles there is, never- 
theless, a vast amount of machinery manufactured, par- 
ticularly in fields that are still developing, as, for in- 
stance, those of agricultural and domestic implements, 
where these principles have not penetrated. The Amer- 
ican plow and American hand farming tools, in general, 
are a joy to the eye, but the same cannot be said for 
some of the new power farming machinery. The case of 
household implemenis is no better and one often sees 
stoves, for instance, that could be safely worshiped with- 
out breaking the scriptural injunction, for they are un- 
like anything in the heavens above or the earth beneath. 

Of course, a large part of this is due to the fact that 
these fields are still in a state of development. Correct 
principles of design have not as yet found universal ree- 
ognition. A considerable part of it is also due to bad 
taste on the part of the buyer; and the manufacturer, 
even though he may know better, naturally caters to the 
taste of his customers. Hence appear furniture resting 
on feet carved to represent the feet of animals, as though 
it was expected to walk; sewing machines with elaborate 
patterns stamped into the woodwork and painted on the 
iron work, and resting on cast-iron lattice-like legs that 
remind one of a conventional grapevine. Certainly 
if one judges by the general appearance of a large num- 
ber of common manufactured articles, the development 
of the power of discriminating between that which is 
beautiful and that which is ugly has not occupied a 
prominent position in our educational philosophy. 


ABSURDITIES IN FINISH 


Nor is the fault confined to people of meager educa- 
tion. Witness the new steel Pullman cars painted and 
grained inside to represent the interior finish with which 
the traveling public has been so long familiar. In some 
cases this has been carried so far that the panels are 
painted to imitate the inlaid work so long a feature of 


these cars. I recently visited an office in one of New 
York’s newest office buildings that was beautifully fin- 
ished in mahogany, the furniture being designed to fit 


the general finish and appearance of the room. It would 
have been a perfect piece of work if some over-zealous 
fellow had not had the large safe doors and the cylin- 
drical iron door checks painted and grained in imitation 
of the mahogany finish of the room. To make the ap- 
pearance realistic one of these door checks had imitation 
knots carefully grained upon it, giving an effect that 
was truly ludicrous, viewed from the standpoint of either 
machine design or fine art. 

To correct such matters is, of course, largely an edu- 
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cational process, and our schools are already doing much 
to teach every child “to perceive almost with the direct- 
ness of instinct whether a thing is beautiful or not.” 
Such educative ideas, if they become common, as they 
should, will not be without economic significance. If sim- 
plicity is not synonymous with beauty in manufactured 
goods, it is very close to it. Yet the amount of useless 
decoration expended on manufactured goods to make 
them sell, and the number of useless articles sold on the 
basis of being decorative, add considerably, no doubt, to 
the cost of living. A proper appreciation on the part 
of the public of what really constitutes beauty in manu- 
factured goods, an appreciation of the beauty of propor- 
tion, as against foolish decoration, would change some 
things quite radically. Pullman cars and door checks 
would no longer be grained, the concrete stone block 
would offend no more, sewing-machine legs would be 
Jess vegetarian in appearance, furniture would not be 
designed to stroll about, and stoves would be designed 
to cook food and not to ornament a store window. 
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New Modification of Geneva Stop 


Motion 
By Ratpepu A. GLEASON 


A view of the Geneva stop motion is shown in Fig. 1, 
and an improved form in Fig. 2. 

The first distinct difference observed is in the method 
of locking the driven members. They also differ in the 
direction of rotation, the driver and driven being the same 
in Fig. 2, and reversed in Fig. 1. 

The most apparent similarity is that the speed ratios 
between the driver and driven are subject to change alike 
within limits. Both can rotate in either direction, and 
have similar action. 

One decided advantage of Fig. 1 is that both shafts can 
be supported on both sides of the mechanism. 

The relative merits of the new design for economy of 
manufacturing, speed limits, durability and power effi- 
ciency seem well worth analyzing. The locking feature 
in Fig. 2 is superior because at the critical time—the 
point of or near engagement to operate—three of the 
four rolls of the driven member are engaged by the cam 
surfaces of the driver. At this point in Fig. 1, especially 
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if the mechanism is much worn, and if there was for any 
reason a tendency for the spider to turn forward, it could 
easily do so and jam. At other times it is superior be- 
cause four rolls have anti-friction engagement with an- 
nular track, compared with the chattering, dragging 
contact of the locking members in Fig. 1. 

The ratios shown in both figures are four to one, but 
if is obvious that in Fig. 1, two, three or four arms with 
rolls could be added to the driver with various arrange- 
ments and numbers of grooves in the driven spider to suit. 
Fig. 2 is also subject to more or less rolls on driven 
spider with corresponding cams on driver for various 
ratios. 

To manufacture either design in quantities, Fig. 2 has 
the advantage because rolls are cheaper than slots. The 
three cam surfaces, however, are nearly equivalent in 
cost to the four semicircular locking surfaces of the spider 
in Fig. 1, but in Fig. 2 the triangular section between 
the cam grooves might be made a loose piece with the 
advantage of milling the cam surfaces on a long bar, 
slicing them off and attaching them with screws and 
dowels to the annular track. 

For maximum speed, Fig. 2 is the choice of the two 
mechanisms, although they both have the action feature 
of the driver engaging the’ driven member while it is at 
rest, gradually accelerating it to maximum speed in 
midposition, and then gradually decreasing its speed to 
rest and leaving it locked. Either mechanism can be 
perfectly balanced. The advantage of Fig. 2, however, is 
that the driver engages the driven member, after starting 
it, at an equal distance from the neutral center on the 
opposite sides simultaneously, and maintains a fixed lever- 
age throughout its action. 

The relative durability is in favor of Fig. 2, because in 
action the load resistance is divided into four rolls instead 
of being in one roll as in Fig. 1. The cam grooves in 
Fig. 2 have double the service of the spider grooves in 
Fig. 1, but the cam shapes in Fig. 2 could make this ser- 
vice very slight, particularly with the help of the outside 
cam. The four rolls have the additional locking service 
on the annular track to perform, but with easy cam ends 
these four rolls would serve longer than the ‘one roll in 
Fig. 1. 

The efficiency of Fig. 2, due to easy action, well divided 
strains for speed, economy of manufacture and dura- 
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bility, seems apparent. The comparative simplicity of 
this design leads one to speculate on the possibility of 
modifying other well known mechanical movements. 
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Mat Cae ae 
Magnesite Crucibles 
By Dona.p M. LippeELL 


The need for a crucible which shall be more inert to its 
charge than either fireclay or silica, and without reduc- 
ing action, such as the graphite has, is probably one which 
sooner or later arises in every foundry where experiment- 
al work is done. Theoretically this need is met by mag- 
nesite crucibles, as in them, iron or steel can be melted 
without alteration of carbon content. The following is 
a brief account of the search for data on this subject. 

Crucibles made according to a description in the Wis- 
consin Engineer, November, 1912, were satisfactory for 
work in the electric furnace of the resistance type. The 
directions are, to moisten the calcined magnesia with 
water, and tamp it around a wooden core set in a crucible 
turned from a bar of Acheson graphite. The core is 
withdrawn and the crucible set in an oven heated by gas, 
until thoroughly dry. It is then covered with a thin 
graphite cap, buried in a granular carbon resistor, and 
heated to a temperature a little above that required in 
the work proposed. After so baking, the magnesia lin- 
ings are readily removed from the crucibles. For use, 
they are replaced in the graphite crucibles, charged as 
desired, covered with a magnesia disk, and are then ready 
for the furnace. 

Commercial calcined magnesite was found by O. P. 
Watts, author of the paper referred to, to vary greatly 
in the amount of iron oxide contained.’ This is detri- 
mental, because in baking the linings, it distills out, is 
reduced to iron in contact with the inner wall of the cru- 
cibles, and this iron is then likely to corrode both the 
crucible and the lining by carrying carbon from one to 
the other.* Any considerable amount of carbon dioxide 
indicates insufficient calcining, and such material will 
show excessive shrinkage in baking.* If the shrinkage is 
excessive, the magnesite may be fused before using in the 
electric are. This calcined magnesite will probably not 
shrink enough, so a little (2 to 10%) raw material may 
be mixed with it to give it suitable working qualities. 

The extreme temperature at which such magnesia lin- 
ings may be used in graphite crucibles in a resistance 
furnace is fixed, not by the fusing point of magnesia, but 
its decomposition by the graphite. On account of this ac- 
tion, the granular resistor should never be allowed to 
come in contact with the magnesia linings. 

I have been informed that magnesite apparatus is made 
to order by the Royal Berlin Porcelain Co., and that it can 
be obtained through the Wilson-Maeuler Company, of New 


om 


*Reprinted from Engineering and Mining Journal.” 


‘Analyses of commercial magnesite clay and magnesite 
bricks are: 

MgO siO, Fe,O, AlI,O, CaO 
Clay..... ‘ basen ee teas 2a 1.18 8.18 1.20 2.89 
Clay* ote cowe — 75.10 8.44 5.17 0.14 6.23 
Brick. 86.54 1.08 8.00 0.26 4.10 
Brick 91.71 1.29 4.95 1.63 tr 

* Very poor quality. 

*“Trans.,”” Am. Electrechem. Soc., Vol. 11, p. 279. 

*Watts gives the average shrinkage as 12% along the 
diameter, and 17% along the length, for the temperatures 
with which he worked. The linear expansion of dead-burned 
clay is given by other experimenters as about 0.000008 per 


degree Fahrenheit, which is a wide range. 
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York (presumably from other agents for the Royal Berlin 
crucibles, ete., also). I have not used any personally, but 
am told it is entirely satisfactory, except for the time 
consumed in getting it. 

Where a basic crucible is required for a basic fusion, 
I have made satisfactory crucibles by machining mag- 
nesite bricks. These work well under drill press or 
on the lathe, although the material must be handled 
far more tenderly than iron or steel, so use slow speeds 
and light cuts. These machined crucibles must be set 
down in a clay or silica crucible and protected by mag- 
nesite powder or some similar material, so as to take 
the strain of the tongs off the magnesite. Wet charges 
cannot be used in them except with the utmost care in 
heating. It is better to avoid them altogether. Chrome 
brick, the alternative to magnesite, which naturally comes 
to mind, is not a feasible proposition, because of the hard- 
ness of the material, which immediately puts the tools out 
of business. 


Method of Drilling Cross Hole 
in Shaft 
By G. F. DuBots 


In tool-room work, it is often necessary to drill holes 
in round shafts with a certain degree of accuracy. 

In the drawing, A is a shaft to be drilled. As the hole 
in this shaft must be central, a bushing B is carefully 
centered, drilled and bored in a lathe, taking care that 
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the outside diameter is the same as that of the shaft, and 
that the hole in the bushing has the same diameter as 
that to be drilled in the shaft. 

These two pieces are clamped together in a 
vise C, the bushing resting squarely on the shaft. A 
drill the same size as the hole in the shaft is first used 
for spot facing; then two drills are used, one approxi- 
mately zy under size, the other a few thousandths under 
size. If the hole is standard, running a standard reamer 
through it will give a hole that is central; and if it is 
carefully finished with a reamer of the proper:size, it will 
be to size, thus saving time in centering and indicating the 
piece. 

3 

As an extinguisher for small fires of gasoline or oil, saw- 
dust is better than sand, according to “Compressed Air.” 
Plain ordinary sawdust, wet or dry, thrown on the blazing 
fluid, has a blanketing action, floating on the surface and 
keeping out the air, so that it actually smothers the flame. 
Sand is less efficient because it sinks through the liquid, and 
acts to smother the flame for only a short period. The effi- 
ciency of sawdust may be increased by mixing it with so- 
dium bicarbonate, at the rate of 10 pounds of bicarbonate to a 


bushel of sawdust. The bicarbonate liberates carbon dioxide 
when heated, this gas smothering the flames. 
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Manufacturing Machine Parts on the Automatic 


SPECIAL CORRESPONDENCE 


SYNOPSIS—Some methods used by a maker of auto- 
matics for machining machine parts. Interesting tool 


setups machining several surfaces simultaneously. A 
pulley-crowning attachment for automatics described. 
# 


Some of the automatic machine setups used by Potter 
& Johnston, Pawtucket, R. 1., are here shown and de- 
scribed. 

Fig. 1 shows an automatic machining a three-roll gear 
used on the Potter & Johnston 6-A machines. The gear 
is made from cast iron and is first bored, turned and faced 
on the back, being held by the chuck jaws. The casting 
after being machined by the first operation is shown at 
A. It is then reversed and again held in the chuck. The 
second operation is facing, turning and boring, one of 
the finished parts being shown at B. For the second 
operation, the tools are piloted in the bored hole of the 
casting by a hardened roller C, all the tools operating at 
once on the various surfaces. The time occupied for the 
machining of the piece is 9 min. for the first, and 15 min. 
for the second operation. 

Fig. 2 shows the tool setup for machining a 6-in. fan- 
driving pulley. The casting is held by its flange in the 
chuck jaws, and the hole is bored and reamed, the back 
faced and the outside diameter turned and crowned. 
The casting is then reversed, being gripped on the out- 
side in the chuck jaws; the boss and flange are faced and 
the inside of the recess and flange are turned. In this 
second operation five tools are in operation at one time. 





The time required for the machining of this casting, first 
operation in 8 min., and for the second 9 min. 


MACHINING THE O1L-Pump BopreEs 


The second operation in machining the oil-pump 
bodies is shown in Fig. 3. For the first operation the 
casting is bored and the shank turned and threaded. 
One of the pieces after this operation is shown at A. 
The casting is held for the second operation in the fix- 
ture B. This is provided with an index pin, which is 
placed into holes in the faceplate C; it determines a 
central position for the cutter. Two settings are required 
for the gear openings in the pump. 

The fixture B is provided with a slot D to enable it to 
be swung to different positions. The tool setup is for 
machining the face of the pump body, drilling and ream- 
ing the shaft holes and boring the chamber for the gears. 
One of the finished bodies is shown at #. The time oc- 
cupied for the first operation is 6 min., and for the second 
10 min., making the machining of a pump body 16 
minutes. 

The machining operation on the flat driving mechan- 
ism pulleys is shown in Fig. 4. The castings are held 
by chuck jaws, the hole bored and reamed, and the neces- 


sary machining performed on the inside. For the second 
operation the castings are held by chuck jaws gripping 
the inside diameter of the flange. They are then faced, 
turned, and the crowning performed on the belt surface 
afterward. The turning of the flange face is performed 
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Fig. 2. MACHINING A SMALL PULLEY 
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with the tool A. The pulley face is turned with the tool 
B, and the belt surface with the tool C. When using 
the crowning attachment D, it is piloted in the reamed 
hole of the casting with the bar £. 


THE CROWNING ATTACHMENT 


Fig. 5 shows the details of the crowning attachment 
used in Fig. 4. The attachment is held in the turret A 














of the automatic, with the former bar roller B resting 
against the pulley. The form following pin C bears 
against the sliding former bar D. The turning cutter Z 
is carried on a vertical slide F. As the turret which car- 
ries the attachment is fed forward, the pin C follows the 
form of the bar D, the spring G holding the pin and 
former bar in contact, thus preventing any chattering of 
the turning tool. After the machining operation the tool 
is released by means of the lever H, when the turret may 
be drawn back ready for the crowning of another pulley. 
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Considering Suitable Materials in 
Designing 
By Frank C, Hupson 


There has been much written about machine design- 
ing, some of it so liberally besprinkled with formulas, 
the signs of square root and the zodiac as to be repelling. 
However, there are many examples of designing very sim- 
ple fixtures and machines, which are commendable from 
many points of view. Attempting to define any specific 
thing is not an easy task, but if I were compelled to give 
a definition of good designing, it would probably be some- 
thing like this: 

Good designing consists of accomplishing the desired 
object in as simple a manner as possible, utilizing the 
available material best suited for the service it is to per- 
form. 

I realize fully that it is a pretty big order, and, as in 
everything else, there is probably nothing which measures 
up 100 per cent. efficiency or perfection, whichever you 
wish to call it in this particular case. 

And while we have .grown too old to expect perfec- 
tion or anywhere near it, we learn to appreciate good 
things when we find them, and, if not too set in our 
ways, to profit by them. But we must not dream of 
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finding absolute perfection in this vale of woe and 
worry. 

There are,- however, many shining examples which 
seem to meet these requirements and which are well worth 
careful consideration. One of these is the stock rack, a 
section of which is shown herewith. 

Here we have unit construction, which insures that it 
can be easily transported or built up to almost any de- 
sired height. The point of particular interest, however, 
is found in the selection of material for the different 
members. The hooks, or arms, which support the load 
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An EXAMPLE oF Goop 
DESIGNING 


are of steel angles, selected to resist the combined bend- 
ing and tensile stresses. The spacing or distance pieces 
are of cast iron, owing to its special fitness to resist crush- 
ing. The tie rods are, of course, steel, as their stresses 
are entirely in tension. ; 

Another interesting feature is that the spaces between 
the arms are so proportioned that it is impossible to over- 
load the arms; in other words, if the spaces are com- 
pletely filled, there is still a fair margin of safety, sc 
that the load can never be dangerous to the rack. 

There may be dozens of other stock racks equally good 
for all practical purposes, and I have not the slightest de- 
sire to boom this particular product, but the points it 
presents for the designer are, it seems to me, well worth 
considering, both in the selection of material and the 
precautions against overloading. 


+3 


Statistics of the agricultural implement industry in the 
United States for 1909 are presented in detail in a bulletin 
soon to be issued by the Bureau of the Census, Department 
of Commerce. This industry includes establishments whose 
products of chief value are machinery or implements de- 
signed for use in agriculture. The number of establishments 
reporting in 1909 was 640, with products valued a 
$146,329,268, as compared with 2076 establishments in 186), 
reporting products valued at $52,066,875, which shows the re- 
markable growth and concentration of the industry. In 
1909 the aggregate value of the four principal groups of 
agricultural implements—seeders and planters, implements of 
cultivation, harvesting implements, and separators—was $94,- 
524,494, as compared with $79,335,400 in 1904, an increase of 
19.1 per cent. during the 5-year period. 

3 

“Deutsches Offizierblatt” describes an illuminating project 
ile of a new type manufactured by Krupp. The projectile, 
built like a shrapnel, contains a number of layers of flame 
bulbs in a black-powder matrix separated by thin annular 
partitions. A black-powder fuse runs through the center of 
the projectile, like a core. The base of the projectile is 
filled with six “feathers” made of thin metal, which are held 
in place, folded up against the projectile, when it is fired. 
When the projectile reaches the highest point in its traject- 
ory, an automatic arrangement releases the “feathers” at the 
base, arresting its flight and causing it to float in the air 
point downward. At this moment the first layer of flame 
balls is thrown out. The other layers are thrown out suc- 
cessively, lighting up the field. 
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LETTERS FROM PRACTICAL MEN 


Recutting Hardened Milling Cutters 


The halftones illustrate fixtures set up and used in 
recutting the flutes on hardened high-speed angle mills. 
The machine used is a Brown & Sharpe No. 2 surface 
grinder, equipped with magnetic chuck. The fixtures 
used were not made for the job, but are sume in regular 
use on other work. They comprise an adjustable angle 
plate, having a V-block doweled to the upper face; a 
bushing resting in the V-block and held by the strap 
and screws shown and an expansion arbor free to turn 





RecutTTine HARDENED MILLING CUTTERS 


The arbor is split and provided at one 
end with a taper screw. The slot of the screw may be 
seen in the hole of the cutter. The other end of the ar- 
bor is threaded and provided with a knurled nut, which, 
when turned up against the bushing, locks the cutter 
against the upper end of the bushing. The angle plate 
is provided with a finger to index the cutter. This fin- 
ger is most conveniently cut from flat stock and screwed 
to the angle plate as shown. A small jack is used under 
the angle plate to add rigidity to the set-up. 

The other fixture shown is an adjustable fixture for 
dressing wheels to any angle. The cutter shown is one 
of a number which had been repeatedly sharpened until 
there was practically no chip room, in fact on several 
the flutes at the small diameter of the bevel were entirely 


in the bushing. 


gone. 

The wheel used was a Norton 48 H, which seems just 
about correct to retain the angle and yet not fill up 
and burn the edge of the cutter teeth. The wheel was 
dressed, with a diamond mounted and used as shown, 
three times while grinding one side of a cutter having 
20 teeth. It deepened the flutes nearly % in. 

This practice made practically new cutters at a greatly 
reduced cost. In some respects the recut cutter was bet- 
ter than the new, as the front faces of the teeth were 
ground. The set-up illustrated was found very conven- 
ient as it had the virtue of being small, compact and 
rigid, easily handled and adjusted, and low enough to 
leave plenty of room to use any wheel at hand. 

CHARLES F. Rocers. 

Windsor, Vt. 


Washer-Cutting Fixture 


A simple handy tool for cutting washers of brass, 
bronze, fiber or rubber, used in a drill press, and some of 
the pieces cut are shown in the halftone. When this cut- 
ter is set to size, it cuts.the hole and outside in one op- 
eration, and it is only necessary to drill a 7%-in. hole to 
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WaASHER-CUTTING FIXTURE 


steady the center of the cutter. The sheet to be used 
need not be cut up in small squares but can be cut out 
anywhere and the scrap in between may be used for 
smaller-size washers. 

Bars of different lengths are shown, for cutting holes 
from \% in. to 11 in. and outside 
measurement. If very thick stock is to be eut, it can be 
cut half on one side of plate and then turned over and 
finished. 


from 34 in. to 12 in. 


Wituiam F. BerKMAN. 
Philadelphia, Penn. 
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A Drilling Proposition 


The illustration shows a somewhat difficult drilling 
proposition. This was to drill the hole A, which had 
to be in a correct location with reference to the back 


boss B. A cold-rolled steel shaft ( was turned. threaded 


and slotted, and afterward hardened and ground. On 
this was fitted the cast-iron piece ), which carries the 
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bushing # and the plug F. The latter squares up the 
jig for drilling. 

The jig is held securely to the shaft C by the nut 
and washer G and H, the key J preventing it from turn- 
ing. The sliding collar J is slipped on the shaft C and 
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A Dritiina PROPOSITION 


the cotter pin hammered tightly into place. This presses 
the shaft C in place. The collar J keeps the face K from 
becoming damaged. The base, which rests on the drilling 
table, is on the piece to be drilled. To remove the cotter 
after drilling, it will. be seen that a bar can be put 
through the drilled hole and the cotter knocked out. 

C. F. Grorae. 

Cleveland, Ohio. 
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ee 
Die Makers’ Squares 

Every die maker needs a square of some kind by which 
to file dies. Generally he likes to make one for himself so 
that he may work out his own idea of what such a square 
should be. The three kinds shown in the illustration are 
thoroughly practical and each presents desirable features 
cf its own. All three are adjustable, making it possible 
to set the blades at any angle to suit the clearance de- 
sired on the die. 

Type A has the advantage of being folding and is illus- 
trated folded. The hole marked a is for sighting through 
and gives an unobstructed view of the contact edge of the 
square at all times, regardless of the size of the slot being 
squared. This is a very desirable feature in a square of 
this nature. The blade c is held in place by the screw b, 
which binds the two forked ends of the head d against it. 

Type B also has the advantage of a visible contact 
ge, and it is to accomplish this that the blade a is bent 
in the manner shown. The blade a may be of sheet-tool 
steel. It is held against the head b by the thumb-screw r. 

Type C has a very positive adjustment, being adjusted 
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by the two blind setscrews c, the ends of which bear on 
the blade a on each side of the pivoting pin d. The head 
L has a slot milled through it lengthwise to admit the 
blade a. 

Each of these squares is in use by first-class diemakers. 
They present variety enough to suit nearly any diemaker 
who contemplates making one. 

S. Victor Brook. 

Hartford, Conn. 


A Handy ‘te Clamp 


The jig clamp in the engraving shows a style which can 
be used in close quarters or when a quick release motion 
is desired. 

The casting A is ribbed at the top and bottom and be- 
ing a trunnion jig it was desirable to have the slide B 
free from the clamp. To remove the casting a couple of 
turns on the knurled knob C brings it against the washer 
D and a quarter turn more throws the clamp £ to its side 
position, thus allowing the work to be removed. When 
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A Hanpy Jig CLamp 


clamping the work the friction of the knurled knob 
against the washer causes the clamp F to return to its 
horizontal position until the side F strikes the finished 
pad G, and further turning the knob clamps the work. 
LAWRENCE Fay, 
Cincinnati, Ohio. 
2 

The latest addition to the growing list of apprentice in- 
dustrial schools, patterned on the codéperative plan, is that 
of the Woods Engineering Co., Alliance, Ohio. The ap- 
prenticeship period is four years during which time the ap- 
prentice works under the regular shop rules in force, and is 
allowed the privilege of profiting by premium work or any 
other special system of pay or benefit in use in the plant. 
In addition the company deposits $2 per month to the credit 
of the apprentice during the full four-year period. 
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DISCUSSION OF PREVIOUS QUESTION 





Link-Slotting Fixture 


The article by J. S. V. Bickford, Vol. 27, page 899, rela- 
tive to finishing link slots on the boring mill reminds me of 
a small shop where my principal duties consisted of de- 
vising ways and means for keeping the elusive dollar on the 
right side of the balance. 

Among other things manufactured were small reversing 


steam engines, the links of which were done by the time 
honored method of “jumping” in the shaper, surely a slow 
and expensive method. Careful investigation showed only 


at times be available for 
machine and a Baker 


might 
drilling 


two other machines which 
this work, an upright 24-in. 
Bros. keyseater. 

The attachment herewith described was made to be used 
on either. The principle shown in Fig. 1 is that of using two 
fixed points and a triangle when striking ares of circles 
whose centers are unavailable. 

In Fig. 2 we see the fixture consists of the swiveling base 
A A’ pivoted on the bushing B, the two sliding members E 
E and the platen L which carries the links. A suitable hand- 
wheel and screw provide means for feeding the platen across 
the base. 

The base members A A’ were machined top and bottom, 
bored and faced for the hardened and ground pilot bush- 
ing B and the whole held together with a nut as indicated. 
The usual leather or felt pad held with screws C C, pro- 
tected the bushing from chips. After assembling, lining 
up and locking in position with the screw S. the angular 


ing and a zero witness mark placed upon them. The whole 
fixture was now returned to the planer and a finishing cut 
taken over the bottom, top and dovetail slot. 

Sliding blocks E E are a scraped fit in their respective 
slots and carry bosses D D upon which the platen L pivots. 
This platen not only rests upon these blocks but also upon 
pads F F which take the thrust of the cut. Bach size of 
link has its own platen and for this reason very little work 
was done upon them. They are merely finished parallel, drilled 
and reamed for the bosses D D, clamping and pilot studs 
P P, and tapped for the clamping stud R. 

For reference in future work, the faces of the sectors 
were marked with the link symbol. This angle x was easily 


determined. 
If 
C = Distance between bosses D D 
R = Radius of link 
r= Radius of sector 
Cc . 
then Fig. 1. ih sin x and 
aa 
' 360 ’ 


the distance to be laid off on the angular faces of the sectors. 
This angle x could also be laid off with a good protractor. 
In the previous part of this article it was stated a drill 


press and keyseater were available for this work. At first 
we used the former, using the piloted mill or cutter, Fig. 
3, Y roughing and X finishing the slot. While fair results 


were obtained with this combination, it was open to several 


faces of the sectors were finished concentric with the bush- objections—excessive clearance in end of link, expensive up- 
a 6m 
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keep of tools, machining one link at one time. The latter 
two objections were entirely overcome and the former par- 
tially by placing the fixture on the keyseater, using the 
flattened cutter bar, Fig. 3, for machining the slots. Two 
bars, a rougher and finisher were used. This latter arrange- 
ment was much the better for now four or five links could 
be done at a time; the bar being supported both above and 
below the cut forming a very stiff combination. No trouble 
of consequence was experienced with the tool dragging on 
the return stroke. 

I cannot recall the exact saving accomplished by this 
fixture but it was great. The tedious operations of splitting a 
line, filing and calipering were dispensed with and scraping, 
when fitting the link blocks, was reduced to a minimum. 

J. W. BRHEL. 


Milwaukee, Wis. 


A Drill Jig Indexed by a Circle of 
Steel Balls 


In regard to R. A. Brechtel’s article on “A Drill Jig 
Indexed by a Circle of Steel Balls,” on page 110. While 
I approve of the idea, I think the following method of de- 
termining the diameter of the groove to be cut for the balls 


is far simpler. 


If we take the number of balls required for a certain 
number of divisions, also their diameter. For example, we 
will say twenty 0.250-in. balls are required. Their total 
length would be 

20 x 0.250 = 5 inches; 


this is equal to the mean circumference of groove to be cut, 
or the circumference of the center of the groove. 
Now we know that 


Stine circumference 
= 3.1416 


: 5 t 
.. Dua. = 371416 ~ 1.591 inches 

which is the diameter of center of groove. 

then outside dia. = 1.591 + 0.250 = 1.841 inches. 


and smallest dia. = 1.591 — 0.250 =— 1.341 inches. 
I think this method will be easily understood. 
JOSEPH FOSTER. 
Halifax, Eng. 
ros 


Calculating Quantity of Liquid in 
Partly Filled Tanks 


The table by William Cooper, on page 1038, seems to be 
a valuable addition to the engineer’s pocketbook. However, 
in case anyone wishes to work to any greater number of 
decimal places, or for any other reason wants the general 
formula by which such a table may be computed, I offer the 
following: 


y-r 3 y-r, - 
Area = 2ry -—y 0.5; 
Area = J ry y*® + iso +r 


where’ sin is expressed in degrees and y and r are 
any units whatever, y being the distance measured from 
the bottom of the tank along the diameter. 


DONALD M. LIDDELL. 


Elizabeth, N. J. 


o- 
ve 


Solution of a Problem in Machine 
Design 


the 114 in 


Replying to the article under above title, page 
the “American Machinist.” 

The condition between the 
“Friction of Rest Between Dry 
gives the following coefficients. 

Between metal and leather from 0.3 to 0.6. Between metal 
and wood from 0.2 to 0.6. As this case deals with fiber, y = 
0.35 might not be an improbable assumption. 


for the friction surface is fixed 


that of 
authority 


surfaces is 
One 


friction 
Surfaces.” 


The best included ‘angle 
by the convenient relation between the end thrust P and 
the force normal to it. If this angle is 180 deg. the force P 


is a max. and as the angle is reduced it reaches a point where 


NIST 
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normal to the friction surface remains constant 
shell of A expands. 
case the included angle is 90 deg. 


the force 
while the 
In this 
Let 
P lb. = Force parallel to axis of shaft. 


and 
N = Force normal to friction surface. 
2X = Included angle of friction surface (given = 90 deg.) 
. X = 45 deg. 
P = N sin X (1) 
According to Goodman, “Mechanics Applied to Engineer- 
ing,” published by Longmans & Co., 





y NO.97 = F 
F is given = 155 lb. and we have assumed 
y = 0.35 

.. 155 = y NO.97 
-No.97 = 155 

y 

ert log ee 0.55 A 2 a a 2 = 2.73 
. B= Bet i. 
Substituting this in (1) 
P = 537 sin 45 deg. = 380 Ib. 

Let fine threads in nut be 14 per inch. An approximate 
formula by the above authority for the efficiency of a bolt 
and nut is 

tan Z 


Ef. = tn @ + 2.04 W) 
where 
Z= Angle of thread 





; , . * pitch » Pe 
.. tan Z in this case ——— ii * 0.038 
W = Angle of friction. In this case assume y = 0.2.°. Tan 
W = 63 .: W383 oe. 
. 0.038 
eff. 1 > va = ¢ 
EM. of 14 por inch thead = TOT sax sda) 
Simple demonstration of (2). 
j 0.038 + 0.577 0.615 
p 1 0. ) age “eee Oe 3 
Then tan (tan .038 + 30 deg.) T0053 0978 0.63 


tan A + tan B 


Because tan (A + B) = l[_ a Lie 


~~ 0.038 


2) 0.63 = 0.06 = 


6 per cent. eff. 


This fine thread is standard for a % in. diameter bolt and 
is safe (f 10,000) for 930 Ib. 
Length of thread in nut equals 


ve XX %& X 14 = 8.4 in. 


required length equals 


380 100 . 
8:4 X 5X -g = 57 in. 
*. width of thread equals 
57 
ipxrx 14 = 0-69 


.. 10 full threads would be sufficient 


I realize the number of assumptions that are made here 
but maintain that in spite of these the result gives some idea 
of the correct proportions. Referring to the “American Ma- 
chinist” for Aug. 8, 1912, there are some charts, etc., given 
in connection with cone clutches. The formula is: 


mae Crdb sin W 
f 
where 
P Axial pressure, in this case 380 Ib. 
a Mean diameter of friction surface; 
would be probably about 1% in. 
b Width of friction surface; about % in. 
Ww Angle between axis and friction surface = 45 deg. 
Coefficient of friction = 0.35 
Cc Normal pressure per sq.in. x f. 


in this case it 


380 x O 35 = 7% 
X11} xt X 0.71 
value of C it seems as though a 
would be suitable for the 


C= 


is a desirable 
dimensions 


As this 
clutch of the above 
work required. 

F. ARCHDALE. 


Cincinnati, Ohio. 





September 25, 1913 AMERICAN 


MACHINIST 539 


EDITORIALS 





The article on page 529, by Dexter F. Kimball, on 
“Function as a Factor in Design,” deserves careful read- 
ing. His criticism of finish on metal objects is especially 
timely and to the point. 

Wood is beginning to be superseded by metal for the 
trim and finish of buildings and for some kinds of fur- 
niture. It is high time that someone developed a suit- 
able treatment for the painting or varnishing or coating 
of these objects. It is the height of absurdity, as the 
article points out, to finish them in imitation of wood 
even to painting knots, grain and similar details. The 
surface finish of a part that is meta! should show that 
it is metal, and not try to fool the observer into thinking 
that it is wood. That is nothing but cheap deception. 

If the present fad for teaching art to youngsters in 
the lower grades of our elementary schools can help the 
coming generation to realize instinctively whether a thing 
is beautiful and in good taste or not, this form of edu- 
cation will be justified. As the article says: 

“A proper appreciation on the part of the public of 
what really constitutes beauty in manufactured goods, 
and appreciation of the beauty of proportion, as against 
foolish decoration, would change some things quite rad- 
ically. Pullman cars and door checks would no longer be 
grained, the concrete stone block would offend no more, 
sewing-machine legs would be less vegetarian in appear- 
ance, furniture would not be designed to stroll about, and 
stoves would be designed to cook food and not to orna- 
ment a store window.” 


4. 
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Chain Drives and Speed Regularity 


The claim has several times been made, and has, in 
fact, been substantiated in certain cases, that a chain- 
driven machine may have not only a greater output, but 
also a better output than a belt-driven machine, if steadi- 
ness of drive determines the quality of the work. As an 
explanation, both slipping on the pulley and also the al- 
ternate action of elongation and contraction of the belt, 
due to the tension, are put forward. 

Quite recently the chain drive was adopted in an Eng- 
lish woolen mill, where a Corliss engine driving by ropes 
was displaced by an electrical drive, the motors actuating 
the shafts by silent chains which are in much the same 
position as the rope drives formerly employed. Whereas 
at the weaving shed, with fluctuating load, in the case 
of the engine drive a cyclic variation in speed of 4.5 p2r 
cent. was noticed, in the case of the chain and motor 
drive this variation was but 0.5 per cent. 

It will be obvious that some of the difference is very 
likely due to the employment of the electrical drive with 
a turbo-alternator in place of a reciprocating engine. 
This on a steady load had been known by the tachometer 
records to produce a cyclic variation of 0.5 per cent. 
which, plus the weaving shed variation of a similar 
amount, will give a total of 1 per cent., as due necessar- 
ily to the engine system and the load. With the electric 


drive no variation whatever was noted in the spinning 
rooms and the difference of 3.5 per cent., by which the 
cyclic variation was lowered, is suggested as due to the 
use of the chain in place of the rope drive. 

In another direction, too, a comparison has been made 
between belt and chain drive, this time as applied to gear- 
cutting machines. One was driven by leather belts in ac- 
cordance with the makers’ directions and the other by 
two chains, one for the main drive and the other for the 
feed. For the maximum feed, as determined by the belt 
capacity, the chain-driven machine took about 82 per 
cent. of the power required by the belt-driven machine. 
Tested for maximum production the chain-driven ma- 
chine gave an increase of 60 per cent. with power raised 
by 10 per cent., or taking equal powers, on the basis of 
that possible with the belt machine, the increase of pro- 
duction by the chain-driven gear cutter would be about 
45 per cent. 

Obviously other factors may have had some influence, 
but this result, with some others, suggests that more at- 
tention might be paid to drives by machine makers, They 
may find that if short centers and small diameters are 
really necessary, as determined by other factors, then 
the chain, positive and narrower, if relatively expensive 
in first cost and calling for greater care in guarding, may 
yet be worth while-when maximum outputs for minimum 
powers are sought. 


. 


What Is Welfare Work? 


A bulletin, written by a woman, in regard to employ- 
ers’ welfare work, has just been issued by the Bureau of 
Labor Statistics of the United States Department of 
Labor. It takes up an important subject in a most un- 
fortunate manner. The opening paragraph admits crit- 
icisms against welfare work, but instead of determining 
the validity of these, the bulletin contents itself with 
the mere statement that such-and-such firms are doing 
such-and-such things, which may or may not be properly 
classed as welfare activities. The most that can be gotten 
from the report is the mere statement of what certain 
firms are doing. 

The aim of the investigation is said to have been, “To 
give an account of what is done for the welfare of em- 
ployees in certain establishments noted for welfare work, 
with the hope that it will become clear what is the legiti- 
mate field for such work.” The first classification of fac- 
tories is those producing machire-shop products. Here 
information is given from 10 firms. But not one of them 
is “noted for welfare work.” On the contrary, all have 
a reputation for the just treatment of employees. Had 
the investigator chosen to really attack this subject, there 
are enough firms noted—or notorious—for welfare work, 
from whose experience much instructive information 
might have been gathered. 

At the outset we are disposed to question the advisabil- 
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itv of selecting a woman investigator for this subject. 
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This opinion is strengthened when we read in one de- 
scription, “Within the shop spot lighting is rather gen- 
eral.” This seems to indicate that the writer is better 
acquainted with footlights and stage machinery than ma- 
chine tools. And again, “The emery wheels are all sup- 
plied with blow pipes,” which savors more of the metal- 
lurgical laboratory than a polishing room. 

But passing to the undigested information that is pre- 
sented, the equipment and activities mentioned in the 
section devoted to machine shops, the only one under 
consideration here, can be subdivided into five classes. 
These are: Shop Construction, Sanitation, and Protec- 
tion against Injuries; Educational Features; Means for 
Supplying Food ; Means for Giving Financial Aid ; Means 
for Sport and Recreation. 

In the first class are grouped the following: Pure 
drinking water, individual lockers, shower baths, dust ex- 
hausters, wash basins, hot and cold water, soap and towels, 
racks on which men can lay their clothes, “beautiful and 
spacious lawn, dotted with clumps of shrubs and flow- 
ers,” bathtubs, spraying shop with a germicide, providing 
good ventilation, “workrooms are spacious, light, well ven- 
tilated and clean,” wooden lockers, emergency hospital, 
first-aid for injuries, safeguarding machinery. The sec- 
ond class includes: Periodicals and magazines, library, 
shop apprentice course, engineering apprentice course, 
evening classes in English, monthly technical journal. 
The third class includes: Lunch room, dining room, res- 
taurant, food club. The fourth class comprises: Mutual 
benefit associations, old-age pensions, industrial acci- 
dent insurance, selling houses on the installment plan, 
renting attractive cottages built for the employees by 
the company, acting as agent for Massachusetts savings- 
bank life insurance. The fifth includes musical 
club, football team, cricket team, baseball team, gun club, 
tennis club, bands, clubhouse, pool tables, bowling alleys, 
orchestra, mandolin club, rest and recreation. rooms, 

The implication is that all of these are employers’ wel- 
fare work. This statement must be challenged. Welfare 
work, properly named, is dead in this country. The 
term “welfare work” is properly applied to the voluntary 
acts of employers affecting the lives of their working peo- 
ple outside of working hours, or away from the place of 
work. This excludes at once everything affecting the 
physical conditions of employment and the relationship 
of employers and employees, and employees and employ- 
ers, during working hours. Concerning many of these, 
both state and city governments have shown a lively in- 
terest, as proved by numerous laws and ordinances. 

That the fields of welfare work and legislation are dis- 
tinct is recognized by the report, in spite of its failure 
to draw a dividing line. We quote: 

The sphere of welfare work must not be confounded with 
that of legislation, nor should it be used as a means of re- 
tarding wise labor laws. If it should have this effect and 
make workroom conditions, the safeguarding of machinery, 
or the prevention of child labor, or night work for women, 
dependent on the employer’s kindliness or sympathy, its ef- 
fect becomes at once deleterious instead of beneficial. Sani- 
tary conditions within the factory should be a legal obli- 
gation. 

That the character of the working force, the location 
of the factory and the nature of the output may have 
an influence upon the equipment provided for the use of 
employees, in order to set up suitable working condi- 
tions, is a fact, and is recognized by the report. We 
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It should be noted in this connection that the character 
of the labor force determines to a certain extent the condi- 
tions in the place of work. Thus stenographers and clerks 
will not put up with the same lavatory facilities as factory 
girls. Where office women are employed on a large scale, 
with no available lunchroom nearby, the company is very apt 
to operate one for them. In a cotton mill, however, where 
many women are employed, a dining room is so rare as to be 
almost unheard of. Moreover, the kind of output may be a 
factor in deciding whether there shall be welfare work. 


Turning now to the preceding five classifications, the 
first deals solely with features affecting working condi- 
tions. It is thus excluded from the field of welfare work 
under our definition. The same can be said of the items 
under Class 3. Class 2, Educational Features, lists activ- 
ities which are but the response of intelligent employers 
to their duty to their employees and industry, in pro- 
viding means for educating the young. Apprenticeship is 
as old as industry. It is a novelty to have it referred to 
at the present time as “welfare work.” Further, the pub- 
lication of a monthly technical journal, which is recog- 
nized as one of the leaders in its field, seems entirely out 
of place in any welfare classification. 

Turning now to Class 4, we reach a group of activities 
that are more nearly welfare. However, these have not 
been subjected to severe criticism. But in connection 
with some of them, particularly the renting of corpora- 
tion houses, there are abuses which have been vigorously 
condemned. 

The fifth class deals with means of recreation and 
sport; that is, with activities which are outside of regu- 
lar working hours, and properly fall in the welfare 
classification. 

The objections to welfare work are briefly: . First, its 
motive, which, at best, is said to be paternalistic, and at 
its worst a mere desire to obtain publicity and improper 
advertising ; second, its results, in that it fosters a spirit 
of dependence and tends to check the development of 
personality; third, it is said to be unjust, as it diverts 
money from wages; fourth, it is said to be meddlesome, 
in that it endeavors to control and influence a man’s life 
in his leisure hours and the lives of members of his fam- 
ily who are outside of industry. 

Of these four criticisms, the most important is the 
first, the motive. Not one of the activities listed are in 
themselves open to objection. If the motive and spirit 
in which they are done are proper, no harm can result. 
But few of them can properly be classed as welfare work, 
in fact, it is a misfortune to do so. 

But to return to the report. It hardly seems important 
enough to justify the effort and expense which it must 
have cost. 

33 

English is sometimes referred to as the technical lan- 
guage of the world, both because of its preciseness of 
words and expressions, and because of its widegpread use. 
Bearing on the latter point the practice of a Swedish 
firm building a machine specialty with a world-wide 
market is of interest. This firm exports all over the 
globe, to North and South America, to the far East, to 
Africa and throughout Europe, including Russia and 
Siberia. All of the great mass of commercial and tech- 
nical correspondence is in English, except for Germany, 
Russia, Switzerland and Italy, where German is used. 
By far the greater number of letters and orders are 
written in English. In fact, the commercial forms of the 
company are in that language. 
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Horizontal Surface Grinder 


The illustrations show a 4-ft. horizontal surface grinder 
recently developed at the Pratt & Whitney works for 
grinding flat surfaces, and is specially adapted for work 
with surfaces at various heights and angles. 

The general design and construction will be apparent 
from Fig. 1. The bed is heavily proportioned and in- 
ternally braced. Wide bearing surfaces on the V- and 
flat-type are provided, and oil reservoirs for automatically 
oiling the ways by means of rolls are located in the bed. 
A pan surrounds the rear of the bed for collecting the 
water and receiving the chips. 

The table is ribbed in a manner designed to prevent 
warping and to resist torsional strains. Both the bed 
and table are made true by means of masters, the table 
being slightly longer than the bed. The traveling action 
tends to keep these members true. The table is provided 
with guards at each end, which at all times protect 
The pan for controlling the water 
The table is provided 


the bearing surfaces. 
is cast integral with the table. 
with automatic reciprocating motion, any length of stroke 
up to 4 ft. being readily obtained by means of adjust- 
able table dogs. 

Two table feeds are provided, both of which are in- 
stantly controlled by means of a lever conveniently ]o- 


matic horizontal feed. While both the table and horizon- 
tal-wheel power feeds are engaged through the same trip, 
the feed units are entirely independent of one another. 
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cated at the front of the machine. This lever, when ad- 
justed to the central station, also serves as a means of 
stopping the table. When adjusted to the upper station 
the slow feed is engaged, the lower station in a similar 
manner engaging the fast feed. The table is driven 
through a rack-and-pinion vertically located, a construc- 
tion designed to eliminate vibration. 

The machine is provided with both hand and auto- 


HorizonTaL Surrace GRINDER 


A separate mechanism for each feed is provided, so that . 
there is no extra load thrown upon the table-feed mech- 
The feed mech- 
anism operates a screw mounted within the hollow arbor 
upon which the arm is mounted. The screw engages a 
nut clamped to the arm. It will be observed that the 


anism when the wheel feed is engaged. 


feed mechanism is entirely inclosed so as to keep out 
Any variation of feed may be readily 


emery or dirt. 
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obtained by means of a ratchet wheel and pawl. The feed 
is operative in either direction, it being governed merely 
by the direction in which the feed pawl is engaged. 

A safety device is also provided which prevents in- 
jury to the feed mechanism in case the arm should come 
into contact with the uprights, in the event that disen- 
gagement of the feed mechanism is neglected. The feed, 
however, may be very accurately governed by means of 
a handwheel, the periphery of which is graduated in 
thousandths. The diameter of wheel is so large that these 
graduations may very readily be observed. The feed 
operates at the end of each stroke when the wheel is en- 
tirely clear of the work. 

The vertical wheel feed is through hand only, a gradu- 
ated handwheel being conveniently located on the front 
of the machine. The semi-vertical ram, by means of 
which the wheel is raised or lowered, is rigidly supported 
in long bearings. The construction is such that this ram 
is raised or lowered by means of a heavy screw and nut, 
the screw being driven through a worm and wormwheel, 
actuated by the handwheél referred to. On top of the 
ram a hardened and ground plate is mounted which en- 
gages a similarly treated block on the under side of 
the arm. 

The construction is such that the block referred to al- 
ways forms full contact with the plate, irrespective of 
the height or horizontal position of the wheel. This is 
clearly shown in Fig. 2. The ram and block take the 
full weight of the arm, a feature calculated to eliminate 
back-lash in the mechanism. 

The method of mounting the wheel in an arm elimin- 
ates the slide construction. The arm has a perfect fit on 
an arbor, which is substantially supported upon two up- 
rights. With this construction the wheel is adequately 
supported without overhang and permits ready control 
of both the vertical and horizontal feeds. The arm, it 
will be noted, has a bearing on the arbor, the bearing 
surfaces being protected by means of wipers. The 
spindle is of tool steel, hardened, ground and lapped. 
The boxes, made of bronze, are mounted in conical seats 
located so as to be easily accessible for adjustment and 
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are of dust and waterproof construction, while extra 
precautions for self-feeding oilers are provided. An am- 
ple water supply is provided through a large water tank 
located on the back of the machine, to which the water 
is returned without the use of pipes. 

The machine has a capacity for wheels up to 18 in. 
in diameter, 1- and 2-in, face, and the table working 
surface is 113gx48 in. It occupies a floor space of 64x 
15 ft., and weighs 8450 Ib. 
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Heavy Pattern Forging Machine 


The forging machine shown is designed to operate on 
high-carbon and alloy steels or wrought iron with equal 
facility. It has improved safety reliefs on both the grip- 
ping and plunger movements. 

It will be noted that the bed frame of the machine ex- 
tends considerably below the floor line, while the “under- 
ribbing” or girdered portion of it is of heavy section. The 
bed frame is a steel casting of the heavy-pattern type, 
designed to secure rigidity and eliminating the use of tie 
rods and the like across the top of the bed at the gap 
or entrance to the dies and longitudinally. 

The top view shows the machine just as the grip 
dies have come to a close and the heading tool or 
plunger has started its gathering or upsetting stroke. 
As shown, the heading movement is effected by a crank, 
while the gripping action is controlled by two cams, one 
controlling the forward or gripping movement of the 
toggles, and the other serving to open the dies. By em- 
ploying two cams for the gripping movement, the opening 
and closing of the dies is so “timed” as to secure prac- 
tically the entire stroke of the heading tool or plunger, 
and thus add to the machine’s ability to upset a large 
amount of stock at one stroke of the plunger. This 
double-cam mechanism also enables the dies to be opened 
wide, in order to handle large and complicated forgings. 

This view also shows the automatic relief on the grip- 
ping movement. This relief or safety device is in the 
form of a bypass toggle. It is designed so that but a 
small proportion of the gripping pressure or power is de- 
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Fie. 1. Top View 
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pendent upon the toggle and the spring which holds the 
toggle in normal position, and does not relieve the ma- 
chine until the same strains are secured in the dies. This 
gives additional gripping action on the dies, and enables, 
also, squeezing or swaging operations to be performed. 

Another feature is ihe “suspended” type of heading 
and gripping slides. In this type of slide the supporting 
bearings are at the top in place of at the bottom of the 
slide, thus removing the bearings from the line of water 
and scale. 

Large oil boxes in the covers take care of lubrication 
for the slides and the main shaft, while oil cups with 
connecting ducts supply the bottom toggle bearings. 

This machine is built in sizes ranging from 2- to 5-in. 
capacity with both belt and motor drive, and represents 
the latest development of the National Machinery Co., 
Tiffin, Ohio. 
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Hydro-Pneumatic Turbine Air Com- 
pressor and Vacuum Pump 


The illustrations show a hydro-pneumatic turbine air 
compressor and vacuum pump, the working principle of 
which is shown in Fig. 2. A liquid (usually water) is 
caused to revolve in an elliptical casing by a rotor, con- 
sisting of a wheel casting with integral projecting blades. 
The liquid follows the casing due to the centrifugal force. 
It therefore alternately recedes from and surges back into 
the rotor. At points in the sides of the pump casing 
where the water is going out of the rotor, ports connected 
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Fig. 2 


Fig. 1 


Hypro-PNEUMATIC TURBINE AIR COMPRESSOR AND 
Vacuum Pump 


to an inlet pipe are cut through. Similarly outlet ports 
connected to an outlet pipe are located in the sides of 
the casing, where the water is reéntering the rotor. 

As the water recedes from the rotor, air is drawn in 
through the inlet ports to fill the void. As the rotor ad- 
vances, the air contained between the sides of the pump 
casing and-the rotor is compressed by the reéntering 
water and forced out of the outlet ports. As the blades 
of the rotor pass by the end of the outlet ports, all the 
air has been expelled and the spaces.between the blades 
of the rotor are full of water and ready to*repeat the 
operation. 

The water in the pump stays at the level of the outlet 
ports and is used continuously. Any additional water 
coming into the pump is immediately thrown out with 
the air in the form of spray. A small quantity of water 
is added to the pump during operation to make up the 
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water carried out by the air and to absorb the heat of 
compression. 

This machine is the latest design of the Nash Engi- 
neering Co., South Norwalk, Conn., and is made in a 
variety of sizes and capacities. 
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Polishing Machine 


The polishing machine shown is designed for the rapid 
finishing of small parts, such as can be held in its 2-in. 
scroll chuck or %-in. spring chuck. 

This machine can be furnished with a grinding or buf- 
fing wheel on one end of the shaft, as illustrated, or with 
chucks on both ends. It is started and stopped by a han- 
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POLISHING MACHINE 
dle, which opens the circuit and applies a brake at the 
same time. 

The motor is capable of furnishing 4% hp. intermit- 
tently, and can be used on two- or three-phase, 60-cycle 
power of any voltage. 

This machine is a recent product of Forbes & Myers. 
Worcester, Mass. 
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Cold-Metal Sawing Machine 


The illustration shows the latest addition to the line 
of cold-metal sawing machines, built by the Newton 
Machine Tool Works, Inc., Philadelphia, Penn. 

The machine shown was designed to meet a require- 
ment of sawing off 900 pieces of 1%-in. heat-treated 
stock in 10 hr. It is motor-driven and fitted with air- 
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operated clamps, and stock trolley to reduce the reset- 


ting time. 

The machine carries a 26-in. Taylor-Newbold in- 
serted-tooth saw blade, and is fitted with pump, piping 
and attachments for conveying cooling fluids. The T- 
slots for holding the clamps are placed at right angles 
to the direction of.travel of the spindle saddle, and the 
work table, shears, extension of the base supporting the 
driving and feed mechanism, and the oil-pan, are solid 
castings. Six feed changes are obtainable without the 
removal of gears. 
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Hydraulic Shear and Riveter 


The halftone shows a type of hydraulic press especially 
adapted for shearing and riveting car couplers, which has 
been recently developed by the Watson-Stillman Co., New 
York, N. Y. 














= — ——- —— 


HypDRAULIC SHEAR AND RIVETER 
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The cylinder is an integral part of the body of the 
machine, which is a steel casting, made like an open jaw- 
riveted frame. It is pivoted to the stand from the back 
face instead of being bolted to it from the bottom. This 
permits the casting to be swung from the position shown 
to the vertical or vice versa by merely loosening the 
clamping bolt and making a slight rearrangement of 
the piping. 

The end of the main ram works into a hole in a yoke 
with wings projecting beyond the sides of the main 
cylinder, where they join piston rods that work into small 
evlinders paralleling the main cylinder and bolted to it 
on diametrically opposite sides. The liquid, water or oil, 
is admitted to all the cylinders simultaneously, but be- 
cause the displacement of the side cylinders is consider- 
ably less than that of the main cylinder, the voke travels 
faster, and reaching the work ahead of the main ram, 
clamps the coupler voke to the car coupler and forces 
the rivet into place ready for upsetting the rivet when 
the main ram catches up. If the yokes are being sheared 
from the couplers the action of the clamping yoke is 
unnecessary, so a stop valve is provided for cutting it 
cut of service during this operation. The yoke and the 
main ram therefore travel out together. One stroke of 
the rams will upset one or shear two rivets. The clamping 
cylinders are made double-acting in order that the return 
stroke may be effected by them. 


Automatic Valve Tapping, Reaming 
and Seating Machine 

This machine is intended for finishing semi-steel am- 

monia-valve bodies, flanged and screwed ends, split re- 


turn bends and similar work requiring two or three opera- 
tions in one chucking. The machine is of the upright 
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type, heavily constructed and styled semi-automatic. It 
is equipped with eight spindles, of which one or all can 
be used, according to the work to be machined. 

The turret is revolved and indexed by a pneumatic 
cylinder. The turret has four sides provided with four 
chucks, three of them being operated on while the fourth 
is being filled. The first operation is on the left, where 
the three roughing tools enter the valve. On the second 
movement of the turret this valve comes under the finish- 
ing tool, which is located in the rear but does not show 
in the cut. Two spindles are provided in the rear, one 
horizontal and one vertical, providing a finishing tool for 
cither style, whether angle or straight through valve. On 
the third position of the turret, the two facing tools fin- 
ish the male and female openings, this being a new fea- 
ture. On the fourth movement the turret is brought 
around to the loading point where the finished fitting is 
removed and the new blank inserted. 

On the right-hand side is furnished an additional! wrist- 
plate, cam and lever mechanism. This is the tapping 
side of the machine. It is possible to throw the auto- 
matic reversing mechanism out of commission, making 
the spindles travel in one direction only, which permits 
of placing finish facing tools in these spindles for flange 
work. The engraving shows the machine operating in 
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Special Tools for Repairing Gasoline 
Engines 


By A. J. Drews 


The accompanying halftones show some special tools 
and fixtures found to be useful in making gasoline-engine 
repairs. In Fig. 1, A is for boring the crosshead-pin hole 
in the pistons and finishing the bosses on the inside. It 
is threaded to fit the spindle of the lathe, the V-surface 
is 90 deg. on the body while the angle of the clamp is less, 
so as to bring the clamp closer to the work at the outer 
end and enable a shorter boring bar to be used. The 
range of this fixture is from a 2%4- to an 8-in. piston. 

The fixture B is for turning the crankpins. The bolt 
holes in the flange are slotted and a screw and nut on the 
back of the flange (not shown) give an easy adjustment 
for any crank within the capacity of the fixture. The 
two straps hold the crankshaft in the V-slot of the fixture. 
Two setscrews engaging with the web of the crank give 
the necessary lateral adjustment. With the ordinary 
length of crank it is seldom necessary to use a support 
at the tail center, but with cranks of more than one 
throw or of extra length we use the common type of crank 
dog with adjustable center. 
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this manner. By disconnecting the wristplate, placing 
lead screws on the spindles and throwing in the reversing 
mechanism, the machine is ready for tapped openings. 

While the turret is held and indexed by a latch bar, it 
is further held by an automatic gripping device, to insure 
rigidity with the main frame of the machine. After 
the work is placed in the chuck and the turret moved to 
its first position the machine passes through the cycle 
finishing the piece.. The chucks, to secure rigidity, are 
provided with right and left.screws, coupled in the cen- 
ter with a sleeve to receive the two ends of the screws 
which have a square to fit this sleeve. The action of the 
wrench on the one end of these screws is to tighten the 
jaws on the fitting, thus causing the screws to separate 
slightly in the middle and bring up solidly at each end 
of the chuck. 

Solid taps are used and the taps are fed in by adjust- 
able lead screws. To facilitate gaging, the leader nuts 
are castellated and can be revolved, with a spring latch, 
from one notch to another, regulating the depth of thread. 
The lead screws are removable and can be readily changed 
for different pitches. The taps are started automatically 
by the camshaft, but the reversing is done by the stop 
on the reversing disk. 

The machine illustrated has a capacity for 4-in. fit- 
tings, occupies a floor space of 914x6 ft., and weighs 20,- 
800 Ib. It is a recent product of the Pottstown Machine 
Co., Pottstown, Penn. 


FIXTURES FOR GASOLINE ENGINES 


Fig. 2. 


The fixture A, Fig. 2, is for holding the two boring 
hars when turning the piston rings. The adjustment for 
the inside diameter is made with the crossfeed while the 
outside diameter is obtained by using a setscrew behind 
the cutter in the outside bar. The rings are cut off with 
the gang tool shown at B. 

The fixture ( is for facing the ring on both sides in 
one operation. It is threaded to fit the spindle nose and 
has a hole at Y for a bar, which removes it from the ma- 
chine. The body is threaded at the outer end with a taper 
thread and slotted at six places, and the plug £ is a 
sliding fit on the body. When in use it is slipped forward 
against a fixed stop, the ring to be faced is placed over 
the end of the body and against the plug and the nut out- 
side is tightened enough to expand the end of the body 
and clamp the ring firmly in place. The plug is then 
slipped back and the double cutter F used to face both 
sides. 

For sizes larger than the body, in this case 4 in., the 
split ring G is used.’ This ring is recessed to fit over the 
end of the body and turned a free fit for the inside of the 
In this way, rings up to 61% in. can be 
It is needless to say that for a 


ring to be faced. 
faced with this fixture. 
single ring this is rather an expensive method, but where 
e new set of rings are being made the saving in time will 


be appreciated. The piston ring is afterward split and 


clamped in the turning chuck H/ and turned about 0.002 
in. less than the cylinder diameter, after which it is ready 
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to be assembled on the piston and a tight cylinder assured. 

The boring bar holder J is a type that has been found 
very convenient, the slot for the bar having a V and being 
self-centering. Any bar from 5g to 11% in. may be used 
with this holder, although it could be made to take any 
size of bar required. 
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The Anglo-American Exposition in 1914 


In order to commemorate the one hundredth anniversary 
of the treaty of Ghent, during which time the two great Eng- 
lish-speaking nations have been at peace, the Anglo-American 
Exposition will be held from May to October of next year at 
Shepherd’s Bush, London. Unlike most great expositions, 
there will be no delay on account of the buildings as these 
are already in existence, having been used previously for 
sim-:lar purposes. 

We do not always realize the immense amount of machin- 
ery and other material which is bought through London, the 
figures, according to good authorities, running up into the 
hundreds of millions per year, with thousands of firms from 
various countries represented in Great Britain. It is largely 
on this account that the American Commercial Section is to 
be managed by the Philadelphia Commercial Museum, under 
the direction of their chief of the information bureau, Dudley 
Bartlett. 

The space is to be equally divided between English and 
American exhibitors which gives each approximately 130x1000 
ft..in the machinery hall. This building is all of steel and 
concrete, including the floors, there being no basement be- 
neath. The heaviest machinery can be installed without ad- 
ditional foundation. The handling of exhibits will be done 
at fixed rates, thus avoiding extortionate charges. The grounds 
are supplied with trackage leading right into the building. 

Sub-committees are to be formed in various sections of 
the country to pass upon the applicants for space, as it is de- 
sired to have the exhibits as representative of the substantial 
industries of the country as. possible and to eliminate those 
which might not be desirable. The patron is the Duke of 
Connaught, while the list of officers contains the best known 
names in England. The American committee is also com- 
posed of men well known in this country. 

The time of the exposition has been so planned as to al- 
low ample time for exhibits to be transferred from London 
to San Francisco in case it is desired to exhibit in both places. 
Any further details regarding this can be obtained from Mr. 
Bartlett at the Philadelphia Commercial Museum, Philadel- 
phia, Penn. 
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THE JOURNAL OF THE AMERICAN SOCLETY OF ENGI- 
NEER DRAFTSMEN. Published by the Society, 74 Cort- 
landt St., New York City. 

The first number (September) of this pamphlet has just 
made its appearance. In the introduction it is stated that 
though this first issue is only moderate in size it is hoped that 
what it lacks in quantity will be fully counterbalanced in 
quality. 

The number contains a paper which was presented before 
the society by W. T. Walters, Apprentice Instructor, Illinois 
Central Ry., on “Practical Suggestions in Machine Design”; 
a correspondence section; book notes; committee notes; notice 
of monthly meeting; various committee notices; list of new 
members affiliated in August, and a list of officers and chair- 
men of committees. 

RULES OF MANAGEMENT. By William Lodge. One hun- 


dred and thirty-nine 5x7%-in. pages. Price, $2 net. Mc- 
Graw-Hill Book Co., 239 West 39th St., New York, N. Y. 


This book is the outgrowth of a series of articles pub- 
lished in the “American Machinist,” dealing with managerial 
and manufacturing experience. The author, William Lodge, 
is one of the best known machine-tool builders in the United 
States, and this book has been written from a lifetime of 
active, varied experience. Although it applies directly to the 
organization and management of a machine-tool factory, the 
principles and methods have a wider application. All the 
members of the executive staff and all shop departments are 
treated of in detail in a series of helpful rules and comments. 
The book should be of service to anyone having to do with 
machine-shop management. The scope of its pages is indi- 
cated by the 35 chapter headings, which are as follows: 


The Exceptional Employee; The General Manager; Assist- 
ant Manager; Chief Engineer and Designer; Drawing Room; 


MACHINIST Vol. 39, No. 


Purchasing Agent; Incoming Material and Storage lL, rte 
ment; Superintendent of Manufacture; Routing Depart» 

Chief Clerk; Cost and Timekeeping Department; Oper; \;; 
of Premium Plan; Superintendent of Assembly; Han ° 
Complaints; Pattern Shop; Tool-Making Room; Forge “a 
partment; Lathe Department; Grinding Department; | % 
ing Department; Planer Department; Milling De» ‘ 
ment; Gear-Cutting Department; Special Manufacturing 

partment; Inspecting Department; Specific Instruction: t 
Painting Lathes; Sales Manager; Shipping Clerk: Boss La 
er and Express Truckman; Millwright and Belt Man: | _ 
neer, Electrician and Oiler; Janitors and Watchmen; A 
posed Pension Plan; Basis on which a Fund Can Be Sta; | 
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Frank C. B. Page, vice-president of the E. W. Bliss (uo.. 
Brooklyn, N. Y., will arrive home next week after a brief 
European business trip. 

Arthur C. Pletz has been appointed general manager of the 
Aurora Tool Works, Aurora, Ind., and will assume his new 
responsibilities about Oct. 1. 

William Klocke, chief engineer of the E. W. Bliss Co.. 
Brooklyn, N. Y., is at present in Europe visiting the Lon- 
don and Paris plants of his company. 

A. J. Baker, of the Cincinnati Milling Machine Co., and 
a frequent ccntributor to our columns, sailed from New York 
on Sept. 17 for a seven-weeks’ trip to England and the conti- 
nent. : 

Sydney Bevin, until recently associated with the Matheson 
Automobile Co., Wilkes-Barre, Penn., has joined the engi- 
neering division of the Fiske Bros. Refining Co., New York, 
mm Oe 

R. D. Van Valkenburg, formerly connected with the 
Chicago office of the Colonial Steel Co., has been made 
treasurer and general manager of the Mechanical Handlor Co., 
Hudson, N. Y. 

E. Brinkmann, engineer with the firm of Alfred H. 
Schiitte, and for a number of years manager of the Zurich 
selling force of that firm, is expected in this country in 
order to study American methods and new machine tools. 

Prof. A. Riebe, director of the Riebe-Kugellager and 
Werkzeug Fabrik, Berlin, Germany, is at present in this 
country for a brief tour. It will be recalled that Prof. Riebe 
was a coworker of Prof. Striebeck in the development of 
the ball bearing. While in New York he will make his head- 
quarters with his American representatives, Olin, Biberson 
& Long, 30 Church St., New York, N. Y. 
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Christopher H. Starke, president of the Milwaukee Bridge 
Co., Milwaukee, Wis., died on Sept. 11, after a brief ‘ll- 
ness. He was 79 years old and had been prominent in the 
dredge, dock and railroad contracting business for a numer 
of years. 


William H. Hibbard, founder and president of the Hibbord 
Mfg. Co., Brooklyn, N. Y., died on Sept. 14, aged 70 \ 
Mr. Hibbard was a well known figure in the punch [rss 
line, in the development of which he had devoted practic: ''s 
his entire mechanical career. Mr. Hibbard complete: 
apprenticeship in the shops of the Blake & Johnson 
Waterbury, Conn., in 1860 and after a few years’ experi 
engaged in business for himself. 
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A new device for automatically replacing electric 
for signaling is being tried out by the Pennsylvania R.!- 
The device consists of a disk holding four lamps and Pp! 
within the lantern. One lamp burns in focus with the s 
lamp, the other three being held in reserve. When a 
is burnt out, it is immediately thrown out of focus and 0" 
the others substituted. 


oe 
4 


Some time ago, writes Donald Baker, I had the misfor' 
to get in my eyes a little blue vitriol, such as we U*' 
copper-plate work with, previous to laying out. I trie’ 
wash it out with water, but was not successful and fi 
went to a doctor. After he had fixed me up he told me 
the white of an egg was about the best thing that I cat 
have used to relieve the pain. The knowledge of this reme\ 
may prove useful to anyone working with this acid. 
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Tools and Methods in Building Century Motors 


EDITORIAL CORRESPONDENCE 


sy.\ OPSIS—Punches and dies that average 60,000 per- 
forations between grindings with many cases that run 
over 100,000. This high average from carbon-steel tools 
has been obtained by a study of the steel and its action 
when heated, hardened and in use. The press speeds are 
up to 500 strokes per min. Every small tool is given a 
number indicating the floor where it is used, the shelf 
where it is stored, its bin or drawer number on the shelf 
and its own number. Unit-rack sections 12x24 in. in 
elevation are used for storing all tools. Drilling and 
tapping small motor frames under a multiple-spindle 
drilling machine. The spindles are arranged in two sets; 
and there are two corresponding positions for the casting 
which slides between stops. The tapping spindles clear 
when drilling, and the drill spindles when tapping. 
% 

The Century Electric Co., St. Louis, Mo., builds a 
complete line of single-phase alternating-current motors. 
Many of its manufacturing methods and special tools are 
out of the ordinary. A few of these will be shown in this 
and a succeeding article. This one is particularly de- 
voted to testing and methods, although a few manufac- 
turing operations are shown. 

Fig. 1 shows the testing panel, where every motor 
built is brought for a careful tryout and test before ship- 
ment. At the right is the panel itself, having beneath 


\ 





two large resistances, and above the necessary controlling 
switches and a full set of instruments. The motor to 
be tested is placed at the right upon a plate that can be 
adjusted to give the proper belt length, and drives a 
generator behind the panel. 


TESTING STEEL AND Dres 


Press tools are one of the most important classes of 
special small tools used in the manufacture of electrical 
parts. Thus, as is to be expected, many punches and 
dies of various kinds this work. 
nizing the importance of these, a most careful study has 
been and is being constantly made of dies and steels 
suitable for their making. The 
Fig. 2 are used in this study. 
left has a maximum magnification of 
The other instruments show for themselves. 


are used in Recog- 


instruments shown in 
The microscope at the 
1600 diameters. 
Incidentally, 
a micro-photographie outfit is about to be put into use 
in this further study of the action of steels when made 
into cutting tools. 

This research work is personally carried on by Ed- 
ward Dean, the general superintendent. The method of 
tool storage is illustrated in Fig. 3, showing the working 
out of a unit system. The unit size of rack is 12 in. 
high, 24 in. long and of any depth desired, depending 
upon the tools to be stored. The cases of drawers shown 
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Fig. 1. Test Panet ror Motors 
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in the upper right-hand corner of the engraving are all when not in use. The letter A designates the shelf, and 
made to this standard. Any standard section may be the final numbers, 24 in this case, indicate the particular 
divided in any way suitable, depending upon what is drawer where it is kept and the number of the tool itse!f, 
to be stored. Thus, it will be seen that the arrangement This system is worked out for all of the tools in the 
of the drawers in these particular sections is far from entire plant. As soon as any tool or fixture is picked up 
uniform. The effect of this unit system is that any a glance at the number shows upon what floor it belongs, 
number of sections can be stacked together and present where it should be stored, and what its individual 1 
a uniform front. ber is. 
In connection with this storage, a simple system of tool Comment has been made on the large number of dies 
numbering has been developed. This is best explained in use; the rack shown in Fig. 4 gives an idea of their 
by an example. Let us assume that a tool number is type and method of storage. All the dies there illus- 
301A-24. The first figure, 3, indicates that the tool is trated are active. Fig. 5 is a shop-order card giving 
used on the third floor of the factory. The second num- the necessary information in regard to sequence of 


ber, 01, is the number of the case where it is stored operations, the department where the work is done, ihe 
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Fic. 2. INSTRUMENTS FOR STUDYING AND TESTING Dries AND STEELS 
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iools to be used, ete. It will be noted that from the 
irst operation there were 2071 pieces, and from the final 
operation 2064 pieces, a very small percentage of waste. 

Fig. 6 shows a finished-stock card for the same piece, 
viving the history of the number of these pieces in stock 
nd the uses for which they are made. It will be noted 
that the size of the stock is given and that this is reck- 
oned in both pounds and feet. 


DRILLING AND TAPPING A Motor FRAME 


Figs. 7 and 8 show the jig and setup used in drilling 
and tapping a motor frame. The casting is registered on 
the turned face at the end, where the end plate or spider 
fits, and is set up under a multiple-spindle drilling ma- 
chine, where the spindles are arranged in two sets, one 
with tapping attachments, the other for drilling. The 
plate upon which the casting rests is first brought over 
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Fie. 5. SHop Orper-CAarp Form. Size 4x6 In. 





Fic. 7. Drit~trne A SMALL Motor FRAME 
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against the stop, as shown at the right in Fig. 8, and 
is thus located for drilling. In the engraving, the drills 
are shown approaching the casting; the arrangement of 
the tapping spindles to clear the casting is plainly seen. 

For tapping, the plate upon which the casting rests 
is slid over toward the left to the stop and thus regis- 
tered to receive the tapping spindles. These are shown 
approaching the casting. The drilling spindles are en- 
tirely out of the way. 

The operation of drilling the holes in the feet of this 
same size motor frame is illustrated in Fig. 9. This 
operation really precedes the two just described, the drill- 
ing and tapping of the holes to receive and fasten the end 
plate. The casting, as shown, is located against the 
vertical surface of an angle plate and is leveled by means 
of the eccentric bosses on the handle, as seen at the 
upper left-hand part of the jig. These eccentric bosses 
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come in contact with the bottoms of the milled surfaces 
on the feet of the casting and hold it in position, at 
the same time bringing it into proper level. The casting 
is then pressed back against its seat ‘by the crank handle 
and clamp seen at the right of the fixture. This setup is 
under a gang drill and all four holes in the feet are 
drilled at the same time. 

As already mentioned, a great deal of punching is done 
in the manufacture of these motors. Much of this is 
high-speed punching. A setup for notching armature 
disks is illustrated in Fig. 10. This is a Ferracute high- 
speed press operated at from 400 to 490 strokes per min. 
In the front, on the bed of the machine, can be seen a 
punch and die of the type used. It is not unusual for 





Fie. 9. Dritting Freer or A SMALL Moror 

such a punch and die to perforate 60,000 holes between 
grinding. They are all made of carbon steel, carefully 
designed, hardened and drawn. This high average is only 
obtained by the most careful heat treatment, and this 
treatment is constantly studied for improvement by the 
use of the apparatus shown in Fig. 2. 
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Hardening a Large Blanking Die 
By A. J. BricKNER 


This die had a cutting edge about 48 in. in length and 
was made from a composite forging, that is, mild steel 
with tool-steel face. We heated the die in an open smith’s 
forge, using charcoal for fuel, taking great care to keep 
The die was quenched at a bright red 


A file 


a slow, even heat. 

in circulating water, and not removed until cool. 

test showed the cutting edge to be quite soft. 
Acting on the suggestion of the superintendent, we 
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made a good coke fire and heated the die to a dark re’ 
as rapidly as possible, quenching and cooling as befor 
A file test’ showed the die to be hard enough to require 
some drawing. 

This is the first case I have found where charcoal faile( 
as a heating agent for hardening carbon steel, and I ai 
hoping to gain some light on the subject. 

oe 
ee 

An important trial of oil-burning locomotives is about to 
be carried out by the Indian government on the North-West- 
ern State Railway of India. According to the “Railway Ga 
zette,” there will be a 6-months’ preliminary trial for testine 
different types of burners, followed by a 12-months’ trial tu 
determine the relative values of oil and coal. Oil has been 
experimented with in India before, there having been railway 








PUNCHING ARMATURE DIsks 
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tests in 1882, 1889, 1902 and 1903, the results of which w' 


very inconclusive. 
3 


According to the U. S. Geological Survey, the product 
of natural abrasives includes millstones, grindstones and pu’! 


stones, oilstones, corundum and emery, abrasive gar! 
infusorial earth, tripoli and pumice. The difficulty of s 
arating abrasive quartz and feldspar from the quartz 


feldspar produced for other purposes has led to their omiss 
The production of n 


from the chapter on abrasives. 
stones, buhrstones, chasers and dragstones in the Uni 
States in 1912 was the largest in this country since 1 


For the last 25 years the returns to the Survey from this 
dustry have shown great fluctuations, which have been 4 
cult to account for satisfactorily. It is natural to supp 
that a market for millstones, made as they are from qua 
conglomerates, would have declined in recent years beca 
of the introduction of other grinding machinery. The 
placement of millstones, it is but natural to assume, would 
gradual, and the value of millstones would therefore sh 
a steady falling off. This, however, has not been the ca 
The production of abrasive garnet in 1912 amounted to #4! 
short tons, while the production of pumice amounted to 27, 
short tons, an increase of 5457 tons over the 1911 production. 


n 
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Designing Various Types of Reamers* 


By L. L. Haas 


SYNOPSIS—Jobbers hand, rose chucking, fluted chuck- 
ing pipe, taper and adjustable reamers are described and 
their sizes tabulated. The necessary allowances when 
reaming various metals with different sizes of drills are 
also tabulated. A table of speeds per revolution of dif- 
ferent sizes of reamers, and the best surface speeds are 
given. The proper angle of cutter to be used when cut- 
ting uarious sizes of reamers is presented in table form. 
3 

Hand reamers, as a rule, are always ground straight 
and tapered slightly at the end to assist in entering in the 
mouth of the hole to be reamed. Table 1 gives all the 
principal dimensions for making or designing them from 
1% in. to 2 in. in diameter. There are two classes of solid 
hand reamers. One may be called straight fluted and the 
other spiral fluted. If straight fluted, the flutes should 
be staggered or the cutting edges irregularly spaced to 
prevent chatter. 

When the flutes are not irregularly spaced around the 
reamer it is likely to chatter, and if once it starts to cut a 
“cornered hole,” it will continue to do so. The irregular 
spacing should be so small that the error in measuring 
the reamer should not be more than 0.0002 or 0.0003 in. 
Spiral-fluted reamers may have the flutes diametrically 
opposite and the spiral run left hand with the right-hand 
cutting edge. If the flutes are run right-hand spiral they 
will have a tendency to draw the reamer into the work, 
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TABLE 1. HAND REAMERS 
similar to the action of a screw and, therefore, are to be 
avoided. ’ 

Rost REAMERS 


Rose reamers are generally used for reaming steel. 
“he hole will be found straight and true. They are made 





*Copyright, 1913, Hill Publishing Co. 


taper toward the back about 0.01 in. per ft., and are not 
relieved on the periphery of the cutting edges, the end 
only being backed off. They are specially recommended 
in jig reaming, when the reamer passes through a hard- 
ened guide bushing. Very little wear takes place at the 
periphery of the reamer, as there are no cutting edges. 
Table 2 gives all the necessary proportions. 

Shell rose reamers take the place of the solid type. 
They are, as a rule, not made smaller than 1 in. in diam- 
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TABLE 2. TMOSE ILEAMERS 


eter. They are cut on the same principle as the solid 
type, having cutting edges at the front end only. The 
grooves in the body are for the purpose of conveying oil 
or a lubricant to the working point and also to facilitate 
Figs. 1 and 2 show two spiral- 
They are shown to illustrate a 
They are both cut the 


the removal of chips. 
fluted shell reamers. 
right-hand and a left-hand spiral. 
same as a chucking reamer. 

Fig. 3 shows a set of combination roughing and finish- 
ing reamers, also the bar on which they were used. This 
style of reamer is often in use where there is a large 
amount of stock to be removed. One reamer by stepping 
3% or \% in. from the end, and grinding the front part 
0.01 in. smaller than the other takes the place of a rough- 
ing reamer, thus eliminating a reaming operation. his 
amount is sufficient and the life of the reamer can be in- 
creased 50 per cent. 

A straight-fluted shell reamer and pilot bar are shown 
in Fig. 4. They are given to assist the designer or maker 
in selecting a few principal dimensions, when called upon 
to make one. This bar with the three reamers worked out 
very successfully in hand-reaming three holes in alum- 


inum cases. The flutes in the reamers were staggered to 
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Taper Q005 per ft. - ~~ 
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TABLE 4. FLUTED CHUCKING REAMERS 
prevent chatter and the bar was made of cold-drawn 
steel, hardened and ground. ; 

ScreEW-MACHINE REAMERS 

Table 3 gives the necessary dimensions for screw-ma- 
chine reamers, ranging in sizes from 3% to 14%4 in. Table 
4 gives similar dimensions for fluted chucking reamers 
from 44 to 2 in. They are both cut in the same manner 
and, like all chucking reamers, should be allowed to float. 
Unless this is done, enlarged or tapered holes will result. 
Reamers of this description are generally made with a 
taper of about 0.005 in. per ft. from the front to the 
back, the front end of the reamer being to size. This 
amount is suitable for reamers used on steel, but for 
brass and similar alloys half the amount is sufficient. 

To prevent chatter the flutes should be unequally 
spaced ; this has been found most satisfactory. For ream- 
ers varying from 14 to 14 in. in diameter, three cutting 
edges are often used. The cutting edges should be cut 
on the center for steel, and slightly ahead for brass. The 
latter produces a scraping action and results in a rather 
smooth hole. 

There are a number of reasons why a reamer will not 
work successfully, and they may be summed up as fol- 
lows: High periphery velocities, no lubrication, and in- 
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sufficient clearance will make the chips cling to the cut- 
ting edges. Equal spacing of the flutes or reamers wit), 
an equal number will cause chatter. A too heavy cut or 
a too coarse feed will result in expansion or contraction 
of the hole reamed. 
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TABLE 5. THREE-GROOVED CHUCKING REAMERS 
Machine Reamers Hand Reamers (Staggered) 
Angle Ang! 
Size of Number of Cutter Size of Number of Cutter 
Reamer of Flutes deg. Reamer of Flutes deg 
} 6 65 } 6 65 
+ 6 65 ¥ 6 65 
* 6 75 ; 6 65 
y 6 75 y 6 7 
6 75 8 65 
% 6 75 Ye 8 6 
3 6 80 ; s 7 
it 6 80 8 7 
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1 8 75 1s 10 
1 8 75 1} 12 ou 
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1} 8 4 1} = i 
1 8 8é 1 2 é 
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TABLE 6. STANDARD TABLE FOR MILLING FLUTES IN REAMI:.5 


The style of reamer shown in Table 5 is known a> ‘ 
three-grooved chucking reamer. The cutting is done »y 
the beveled cutting edges, which form an included an:::¢ 
of 120 deg. The grooves are cut in a right-hand spir«l, 
and between each cutting groove is cut a smaller groove. 


Th 


in 
ql 
Wi 


st 


al 





October 2, 1913 AMERICAN 
The latter is for the purpose of conveying lubricant to the 
cutting edges. The diameter at the cutting edges is 
larger than at the shank end. This taper should be about 
0.003 in. per foot. This acts as clearance and also pre- 
vents the reamer from binding in the work. The spiral 
of the flute should make an angle of between 20 and 25 
deg., with a plane through the axis of the reamer. This 
is equivalent to a lead of the spiral of about seven to 
eight times the diameter, and is about the same spiral 
given to twist drills. 

A standard table for milling flutes in reamers is given 
in Table 6. The angle of the cutter will, no doubt, be 
questioned, but reamers cut with the cutters given have 
worked out satisfactorily in actual practice. 


REAMING ALLOWANCES 


To secure a clean, round hole it should be left slightly 
smaller than the reamer. It is not good practice to leave 
any more stock for the reamer to remove than is neces- 
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sary. Table 7 will assist in selecting the proper amount 
for all general work. In some instances a roughing 
reamer is used. In such cases the amount given in the 
table would be too great. If the drill happens to be poorly 
sharpened it is apt to tear, thus leaving noticeable ridges 
or grooves in the hole after it has been reamed, making 
it necessary to either increase the reaming allowance or 
rough ream first. 

Table 8 gives the proper proportions for pipe reamers. 
The small end should be slightly tapered as shown in the 
engraving; this will allow the reamer to readily enter 
the drilled hole. They are cut with the same form of 
cutter used in fluting hand reamers and have a corres- 
ponding number of flutes measuring from the small end 
of the reamer. Pipe reamers are measured by the use 
of a tapered ring gage. The diameter of the small end 
of the hole in the ring gage should come flush with the 
small end of the reamer; therefore, if the end of the 
reamer comes flush with the ring gage it is correct. If 
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Various Tyres or REAMERS 
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it projects through it is too small, and if it comes short 
of coming through it denotes that it is too large. It is 
permissible to allow the reamer to project or fall short 



























































Allowance 
Cast Iron Aluminum Steel Casting 
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=k 
-—-B--- = > 
Dn wenn nner ene ree reece co cece emere > 
A B Cc D E F 
; Total Total Size 
: Diam at Length Length of 
Size Small Length of Length of Straight Morse Morse 
No. En Flutes Shank Shank Taper Taper 
0 0.135 if 3 23 4 No. 1 
1 0.146 1 } 23 No. 1 
2 0.162 2 1 3 4 No. 1 
3 0.183 2 1 33 5t No. 1 
4 0.208 2 1 4 54 No. 1 
5 0.240 3 1 4} 6 No. 1 
6 0.279 3 1 5 6} No. 1 
7 0.331 4 if 6 7i No. 1 
8 0.398 5} 1 63 8? No. 1 
9 0.482 64 1] S 9} No. 1 
10 0.581 7 2 9 10% No. 2 
11 0.706 8} 2 11} 12} No. 2 
12 0.842 10 32 133 143 No. 3 
13 1.009 12 4 16 17 No. 4 
14 1.250 14 4} 18} 19} No. 4 
TABLE 9. TAPER PIN REAMERS 
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of the ring gage y'y to 7g in. for the smaller sizes and .3, 
to \%& in. for the larger sizes. 


A few of the principal dimensions for taper-pin ream- 
Allowance 

Cast Iron Aluminum Steel Cas: og 

Size Mall. Iron Brass Steel Forging 
When When When When When WV hen 
Drilling Boring Drilling Boring Drilling Boring 
lis 0.0312 0.010 0.0312 0.015 0.0312 0.910 
1} 0.0312 0.010 0.0312 0.015 0.0312 0.910 
1s 0.0312 0.010 0.0312 0.015 0.0312 0.910 
13 0.0312 0.010 0.0312 0.015 0.0312 0.010 
Ife 0.0312 0.010 0.0312 0.015 0.0468 0610 
1 0.0312 0.010 0.0312 0.015 0.0468 0.010 
ly 0.0312 0.010 0.0312 0.015 0.0468 0.010 
1} 0.0312 0.015 0.0312 0.020 0.0468 0.015 
lis 0.0468 0.015 0.0468 0.020 0.0468 0.015 
1; 0.0468 0.015 0.0468 0.020 0.0468 0.015 
14 0.0468 0.015 0.0468 0.020 0.0468 0.915 
1} 0.0468 0.015 0.0468 0.020 0.0468 0.015 
1# 0.0468 0.015 0.0468 0.020 0.0468 0.015 
ij 0.0468 0.015 0.0468 0.020 0.0468 0.015 
1# 0.0468 0.015 0.0468 0.020 0.0468 0.015 
2 0.0468 0.020 0.0468 0 030 0.0468 0.020 
2} 0.0468 0.020 0.0468 0.030 0.0625 0.020 
23 0.0468 0.020 0.0625 0.030 0.0625 0.020 
23 0.0468 0.020 0.0625 0.030 0.0625 0.020 
2} 0.0468 0.020 0.0625 0.030 0.0625 0.020 
2° 0.0625 0.020 0.0625 0.030 0.0625 0.020 
23 0.0625 0.020 0.0625 0.030 0.0625 0.020 
2 0.0625 0.020 0.0625 0.030 0.0625 0.020 
3 0.0625 0.025 0.0625 0.035 0.0625 0.025 
3} 0.0625 0.025 0.0625 0.035 0.0625 0.025 
33 0.0625 0.025 0.0625 0.035 0.0625 0.025 
33 0.0625 0.025 0.0625 0.035 0.0625 0.025 
4 0.0625 0.025 0.0625 0.035 0.0625 0.025 
5 0.0625 0.025 0.0625 0.035 0.0625 0.025 


REAMING ALLOWANCES FOR VARIOUS KINDS OF MATERIALS 


ers are given in Table 9. They are fluted in the same 
manner as a hand reamer, and have the same number of 
flutes corresponding to the size at the small end. 
Taper-bridge reamers as shown in Table 10 are used 
for rough constructional work, and, therefore, are not 
finished with the same degree af accuracy ordinarily 
given taper reamers. After hardening the flutes tlicy 
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; i > 9 2 5 2} % mw f 2 10 5 
it Hi tc 9 2 5 24 ; 6 fe 2 104 5 
3 4 } 9} 2 5 2} os i 2 105 5 
4 # fe 9} 2 5 2} ? fs ta : 10; 4 
j # f 9 2 5 re: rr Sr ee) 
PPP EE HT gaa a 
7 7) 23 ‘ f : 3 9 
- we PB § § 2 Fes te 
é 2 5 2 ; q z ’ 
IY ‘+s H OF 2 5 2 if HH l% 3 1 6 
1 if 1 9 2 5 >) ae | | ee ee 
TABLE 10. TAPER BRIDGE REAMERS 


with straight «nd 


are left unpolished. They are made 
Morse-tapered shanks and range in sizes from 1% to 
in. In order to measure reamers with an unequal num- 
ber of flutes it is necessary to use a ring gage. 


_ 


REAMERS FOR CurrinG Brass 


Figs. 5, 6, 7, 8, 9 and 10 are all good examples 
reamers used in screw or automatic machines for ream''\g 
brass. The type shown in Fig. 5 is often used in plac: of 
a fluted reamer. When reaming holes %@ in. or sma! eT 
it is made from a piece of ordinary drill rod, flatter d, 
hardened, and ground slightly taper toward the back. 
This amount varies from 0.005 to 0.010 in. per foot. 


— 


~ 
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Fig. 6 is similar to Fig. 5, except that in this case it 
is flattened on both sides, and the cutting edges back 
off similar to the flutes of a reamer. This style gives 
excellent results for reaming holes from 3 to 11% inches. 

Figs. 7 and 8 represent two reamers used for rough 
and finish reaming a large and small hole at the same 
time. Fig. 7 is the rougher, which is held solid in a 
holder, while Fig. 8, the finisher, is allowed to float in 
a similar holder. Attention is called to the cutting away 
of half the flutes. The flutes should also be of an un- 
even number or staggered to prevent chatter, and it is 
general practice to locate the cutting edges ahead of the 
center an amount equal to one-twentieth of the diameter 
of the reamer. 

Figs. 9 and 10 show two examples of tapered reamers. 
Fig. 9 represents the spiral-fluted type, which is used 
when the taper does not exceed 114 in. per ft. The spiral 
should run left hand at about 1 turn in 36 in. The 


Diam. Brass 
of Tool C.R. or C.D. or 
Reamer Steel Steel Aluminum 

} 0.002 0.004 0.006 
is 0.003 0.005 0.007 
‘. 0.004 0.006 0.008 

0.005 0.007 0.009 
; 0.006 0.008 0.010 
a 0.007 0.099 0.011 
H 0.008 0.010 0.012 
i 0.009 0.011 0.013 
; 0.010 0.012 0.014 
t] 0.011 0.013 0.015 
3 0.012 0.014 0.016 
# 0.013 0.015 0.017 
q 0.014 0.016 0.018 
ti 0.015 0.017 0.019 
l 0.016 0.018 0.020 


TABLE 11. FEEDS PER REVOLUTION OF REAMERS MADE OF HIGH 
SPEED STEEL 
Surface Speed in Feet per Min. 
High-Speed Steel Carbon-Steel 


Material Reamed Reamers Reamers 
Tool Steel. .. fe EER ee EN Se ee 35-40 20-25 
RARE eRe eS es ee ie 50-60 30-35 
ere i as ke 70-80 10-45 
BONE... .... bank cata rte teeta chet 140-150 120-125 
ES a ee Pe eS 150-160 130-135 


TABLE 12. SURFACE SPEEDS FOR REAMERS 
cutting edges should also be ahead of the center, similar 
to the straight-fluted type, when the taper is greater than 
1% in. per ft. The flutes can run straight as shown 
in Fig. 10, but when so doing, they should be serrated 
or niched to break up the chips. 

SPEEDS AND FEEDS ror REAMERS 

Table 11 gives the feeds for high-speed reamers from 
% to 1 in. in diameter, and will be found suitable for 
veneral work when no more material is removed than is 
called for in Table 7. The surface speeds given in Table 
i2 will be found satisfactory when using a good supply 
of lubricant, such as lard oil. This will prevent chips 
‘rom clinging to the cutting edges, due to overheating of 
ihe work, which usually results in rough or inaccurate 
holes. 


AbJUSTABLE, HAND AND INserteD-BLADE TypEs OF 
REAMERS 


Adjustable reamers, sometimes called expansion ream- 
ers, are made in many different ways; a variety of these 
are shown in Figs. 11, 12, 13, 14 and 15. The machine 
reamer, wearing, leaves the hole slightly under size, and 
adjustable hand reamers are generally used for a finish- 
reaming operation to bring the hole to the required size. 
_ Fig. 11 shows the construction of a hand reamer, which 
is usually made in sizes smaller than 1 in. It is not a 
type of reamer to be recommended for very accurate 
Teaming as it has no parallel cutting edge, due to the 


<4 
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cutting edge being sprung up at the center, and unless 
the pilot fits the hole accurately it is next to impossible 
to ream a straight hole. 

Figs. 12, 13, 14 and 15 are good examples of the in- 
serted-blade type, and generally take the place of solid 
machine reamers. The blades are inserted in various 
ways, and after adjustment it is necessary to put them 
between centers and regrind to the original size. As a 
rule, they are not made smaller than 1 in., but frequently 
run as large as 6 in. in diameter. The blades should be 
om 6 J 
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AM MACHINIST 12010 per tt eee aie SEs. areas >| 
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Su S 
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Bry & s =S «5 
5 £ aso + @ CG 8S 
cg 2 © = © Fs 8 So $e 
= to aa ee a 7 Bz 
8 ¢ aS -] & a =e Ee 
ae A aai A a 6A Aa 
A B Cc dD E F G 
1%—1 Say * 4 lve j 0.024 
1} —1 3 * 4 1; ; 0.025 
14—1#} 3 3 4 2 5 i} = 0.030 
124 4 5 23 ; 1% 0.040 ae 
24—2 4 5 2} 1 ly 0.040 a 
23,—2 4H 5 2H 1 1; 0.050 ts 
2%,—2 os ts 5 Be 1; 61; ~=—-0.050 
2H—3¥y 53 * 5 3y5 1} 1j 0.050 ie 
3%—3 5H * 6 3} 1} 2 0.060 
34—3 6 *s 6 3} 1 2} 0.060 ¥% 
3—3 6} 6 4 1 2) 0.060 vs 
314 6% .s 6 43 1 2} 0.060 ts 
4y—4 6] * 6 4s 2° 2] 0.060 
44,—4 7 . 6 4% 2 3 0.060 
4%—4#3 7} ; 6 4H 2h 3h 0.070 
4H oi 7% } 6 430k 83h Ss(0.070 
54—5 7 } 6 1h 2} 3! 0.070 
5t}—6 7 ; 6 5 2 4} 0.070 


TABLE 13. ADJUSTABLE SHELL REAMERS 
put in at an angle of 4 deg., which will allow ample ad- 


justment. 

Fig. 13 shows the construction of a shell reamer with 
inserted blades. The body is made of machine steel, while 
the blades and binding parts are made of high-grade tool 
steel. The blades should have a radius at the point re- 
lieved all the way up and slightly back tapered to about 
0.01 in. per foot. Inserted-blade reamers of this descrip- 
tion are ideal when the blades are practically solid with 
the body. They should be designed to give a liberal 
amount of adjustment, and the blades replaced in case of 
breakage. Table 13 shows the sizes of parts for making 
an adjustable shell reamer to meet the common, practical 
requirements. 


rx 
ve 


Tests carried on in the department of testing materials 
at the Ecole Centrale, Paris, in order to determine the influ- 
ence of drilling holes on the strength of soft steels, are re- 
ported in “Le Génie Civil” to have shown that when holes are 
drilled and then reamed in soft-steel bars, the metal mater- 
ially increases in strength, the average limit of elasticity im- 
proving 12.3 per cent., and the average tensile strength 9.2 per 
cent. This phenomenon is explained as follows: In putting 
together the parts of a test piece broken under tension, 
it is found that the two ends do not coincide; and that, 
while the edges make a good coniact, the central parts do 
not, this indicating that the rupture begins at the center, 
and that the edges have a higher tensile resistance than 
there is along the axis of the bar. Therefore, if there are 
several holes drilled so as not to injure the material too 
much, as might be the case with punching, the average ten- 
sile strength of the section across the holes, per unit of metal, 
will be higher than before the holes were drilled, since each 
hole creates, so to speak, additional edges. 
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Autogenous Welding of Nickel* 


Many metals, nickel in particular, have the property, 
when melted, of taking up large quantities of gases, 
chiefly oxygen, and upon solidifying, to eject them again. 
This leads to a porosity of the weld seam which, under 
the cooling and shrinking strains of the metal, causes the 
seam to be torn off. 

“In order in the main to prevent this result, and the 
porosity, it is simplest to weld the nickel pieces at a tem- 
perature where such an injurious absorption of gases by 
the metal does not generally occur. 






kz 


OLLIE 





LiL. 


Cleaned Blow Holes Cleaned Blow Holes 


FIG.1 
WELDING OF SMALL CRACKS IN 
PLATES AND PURE NICKEL PIECES 
BY MEANS OF HAMMER WELDING 


Mandre! heated on coal 
fire to abt: [475 aeq. fF 


FIG. 3 
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repaired by means of autogenous welding. The porous 
place is so worked with a drill or reamer as to clean its 
inner walls of any adhering foreign matter. After suf- 
ficient heating of the plate in the vicinity of the repair 
spot a pointed pure nickel wire is inserted in the opening 
and, kept constantly heated with a welding: flame, is 
driven in with a small hammer. This work must be don» 
with the plate resting upon an anvil heated to a dark rei. 

Fig. 2 shows the welding of a simple nickel piece, The 
anvil, heated either in a coal fire or gas flame, supports 
the lower of the two plates that are being welded. 

After the faces of the two plates which are to be super- 





Block heated on 
“coal fire to abF 
475 deg. F 





are 


| Supporting iron 
fastened on work 








FIG.2 bench 
HAMMER WELDING OF PURE 
NICKEL PLATES 
—— = 
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FIG.4 
REPAIR OF CORNERS TORN IN 


DRAWING HOLLOW BODIES 
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MAKING SEAMLESS NICKEL TUBES AND HOLLOW BODIES BY MEANS OF HAMMER WELDING 
AUTOGENOUS WELDING OF NICKEL 


The nickel, like iron and most other metals and alloys, 
is weldable; that is, at a certain heat below the melting 
temperature it may be plastically mixed under mechanical 
force. 

When, therefore, two highly heated nickel pieces are 
hammered together on a likewise heated support, or are 
pressed together by rolls, a direct welding takes place. 
Thus occurs a pure metallic combination which in no- 
wise differs from the original metal in respect to struc- 
ture or physical properties. 


AvorpInG Porosity IN WELDs 


As in the case of ordinary iron welding, the occurrence 
of porous places often causes much trouble in rolling 
mills. Frequently rolled nickel plates contain such poros- 
ities which are not discovered until they are further ma- 
chined. Such damaged pieces had formerly to be forged 
out and had only the value of scrap, so that they often 
occasioned costly losses of labor. 

Fig. 1 shows how simply such porous places may be 





*Translated from “Autogene Metallbearbeitung.” 


posed have been scraped clean, the plates are heated |y 
a sufficiently strong gas flame and hammered with a smal 
hammer. The two parts are thus welded to a homogene- 
ous body. 


Le 


In the manufacture of nickel tubes a similar process ' 
employed, as shown in Fig. 3, and appropriate metho 
can be developed for the most varied kinds of work. 

Fig. 4 shows how torn corners of drawn nickel cus 
can be repaired by welding in new corners. 

The following rules may be followed to advantage: 

1. The work must be done with small long-handle 
hammers of about 1-lb. weight, while the piece rests 0! 
an iron support heated to from 1300 to 1475 deg. F. 

2. The surfaces to be welded must be absolutely five 
from grease and oil and made metallically clean by scra))- 
ing or some other appropriate method. 


t. 


3. The hammering must be performed only when tue 
nickel plate has been brought to a bright white heat and 
when the support has reached a temperature of about 
1300 deg. F. 


~~ Ca & — = SC bd * Fy 
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Tools for Making the “Sapper” Mystical Top 


By Rospert Mawson 


S) VOPSIS—Some interesting punches and dies are 
shown, and the method of teir manufacture is described. 
These tools are of the built-up style, enabling them to 
be vasily and cheaply repaired, yet possessing the advan- 
tayes of a solid tool. A safety device is attached to a 
punch press, which insures, by means of a catch and 
stop pins, the return of the die to its correct position 
before the punch can descend. This prevents accidents 
either to the operator, tools or machine. 
# 

This top is manufactured by the Sapper Novelty Co., 
Inc., Trenton, N. J. The tools and methods employed 
in its manufacture are here shown and described. Fig. 
1 shows the various details used in making the top: 4 
is the base, B is the gyroscope shell, C is the gyroscope 
bottom, D is the thimble, F is the outside shell, F is the 
knob, G is the spool, H is the pivot, J is the spindle, J 
is the colored-paper disk, K is the paper-disk cap, and LZ 
is the bolt for the knob. One of the gyroscope shells 
mounted with the bottom thimble on the spindle is shown 
at M and one of the outside shells with knob and spool 
at .V. 

The punch and die used for blanking out the base 
is shown in Fig. 2. The punch is made with a machine- 
steel center fitted with a tool-steel ring hardened and 
ground. The die is made with a guide-plate A. One 
of the punched blanks is shown at B, the stock used being 
0.140 in. thick. 

Fig. 3 shows the punch and die used for piercing the 
holes and forming the lugs in the base. The punch is 
made of tool steel, with a ring A fitting over the center 


B. In making the punch the slots were profile-milled 
partly through the punch center, the taper-forming 
punches were then fitted into these slots and the outer 
ring A forced on, holding the punches securely. The die 
was made with an inserted tool-steel plate C. This was 
made with a steel ring on the outer edge, and after the 
notches were machined and the stop guides D inserted, 
it was forced onto the steel plate C. The entire piece 
was then forced into the bolster 2. With this method 
of making the tool, should any of the forming punches 
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Fig. 5. RoLLiInG THE Gyroscopr SHELL 
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Fig. 1. DETAILS OF THE 








Fig. 2. BLANKING Out THE BASE 
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Tie. 83. Prercine AND FormMinG Lutes oN THE BAsE 


Fig. 4. BLANKING OUT THE GYROSCOPE SHELL 
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or stop guides break, they may be renewed at a low 
nominal cost. One of the finished bases is shown at F. 


MAKING THE GYROSCOPE SHELL 


The punch and die used for making the gyroscope 
shell is shown in Fig. 4, the thickness of stock used 
being No. 27 gage. The die is provided with a guide 
plate A and stop plate B. The punch and die is made 
with hardened tool-steel facings to withstand the wear. 
The notch C is provided so that the operator may see 
that the stock is against the stop plate before punching 
the piece. One of the blanked parts is shown at D. 

Fig. 5 shows the machine and operation of rolling the 
gyroscope shell. The blank is fed between the cone roll- 
ers A and B and the handwheel revolved. This wheel 
is fastened to the roller B, and when revolved draws in 
the stock being formed. The roiler A is fitted with a 
ball bearing at its lower end, as it was found that, owing 
to its speed being so much higher than the large or driv- 
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press. The punch is formed with a ledge on the 
and this, forcing the blanked piece into the groove 


dge, 


lade 


in the die, turns back the edge, making the curled edge. 


One of the pieces with the curled edge is shown at ( 
The next operation on the gyroscope bottom is 
ing the blank and forming the wings, as shown i) 
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Fig. 7. CURLING THE EDGE Fra. 8. 


PIERCING THE BLANK AND FORMING THE WINGS 
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Fig. 9. BLANKING AND DRAWING THE THIMBLE 


ing roller, it had a tendency to creep. This action marked 
the surface of the steel plate, spoiling its appearance. 
One of the formed pieces is shown at D. 

The punch and die used for blanking out the gyro- 
scope bottom is shown in Fig. 6. This is made with 
hardened-steel cutting surfaces. The die is provided 
with a stop plate A and stop pin B for locating the stock. 
One of the blanked pieces is shown at C. Fig. 7 shows 
the punch and die used for curling the edge of the gyro- 
scope bottom. The blanked piece is placed on the face 
of the die A, and the punch B forced onto it by the 


Fic. 10. SWAGING ON THE THIMBLE 


8. The piece is located by the groove A of tl 
The punch body is fitted with a circular punch 

piercing the center hole, and two rectangular pw 

for forming the wings. These latter punches ha\ 
cutting edges on opposite sides, so that the metal 
and forced down to form the wings with alternat 
tact surfaces. Two of the finished parts are show! 


MAKING THE THIMBLE 
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D. 


The tools used for blanking and drawing the thimble 


are shown in Fig. 9. The die is made with a guide p! 
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A aid stop pin B for the sheet stock. The punch C, 
when it descends into the die, first blanks by means of 
the cutside diameter of the punch. A further movement 
depresses the center pin C, the center plug of the punch 
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ble on the gyroscope shell. The shell is placed on the 
cone-shaped arbor A, and the collar B, which is threaded 
on the straight part of the arbor, is screwed up. This 
motion draws the shell edges together and also holds 
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Fig. 11. PrercinG THE THIMBLE 


Fic. 12. ASSEMBLING THE BorroM TO GYROSCOPE SHELL 
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BLANKING THE OUTSIDE SHELL 


Fig. 13. 


Fig. 14. PuNcHING ForM IN OUTSIDE SHELL 
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ROLLING THE OvuTSIDE SHELL Fia. 


Mie. 15. 


forcii.s it down. This motion draws out the thimble 
‘o the finished shape D. Stops are provided for the 
Pins to determine the desired depth of the thimble, and 
Springs return the pins to the original position as the 
punch returns. 

Fig. 10 shows the method used for swaging the thim- 


16. Toots ror ForMING Bottom oN OUTSIDE SHELL 


them firmly. The thimble C is placed into the shell 
opening and the swaging punch D forced down on it, 


turning over the edges of the thimble over the shell. 


The thimble is next pierced by using the tools shown 
in Fig. 11. The same fixture-base A and method of hold- 
ing the shell are used as in the previous operation. As 
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the fixture is fastened on the press table in the same 
position as for swaging, the center line of the shell is 
still maintained. The punch B is used for the piercing 
operation. 

Fig. 12 shows the method used for assembling the 
bottom to the gyroscope shell. The bottom is placed on 
the base A and the shell B placed over it. The punch C, 
which is carried on the punch-press plunger, descends 
over the shell and bottom, being guided by the conical 
sides and thimble-register D. The edge of the punch C 
is made beveled, and as it descends turns over the edge 
of the bottom onto the gyroscope shell, producing a shell 
with closed joints. 


MAKING THE OUTSIDE SHELL 


The punch and die used for blanking the outside shell 
is shown in Fig. 13. The die is made with a guide-plate 
A and a stop pin under the stripper-plate for the stock. 
The hole B is made in the stripper-plate to enable the 
operator to see the position of the stock before punching. 
The punch and die is made with hardened-tool-steel cut- 
ting surfaces to eliminate wear. One of the blanked 
shells is shown at C. 

Fig. 14 shows the tools used for piercing the hole and 
punching the form in the outside shell. The blanked 
piece is put in the die under the stripper-plate A, being 
located against the stop-pin B. The two pins C are 
placed so that. the shell may be revolved inside of them 
and be the correct distance from the center of the hole 
D. One of the shells after being pierced and formed is 
shown at £. 

The next operation is rolling the shell and is shown 
in Fig. 15. For this operation the same machine and 
method are used as described for Fig. 5. One of the 
shells after being rolled is shown at A. The next opera- 
tion is electric welding the joint B of the shell. 

Fig. 16 shows the tools used for forming the bottom 
on the outside shell. The die is shown with the spring 
center removed, A being the die and B the center. The 
forming-punch C is provided with rubber cushions and 
is carried in the press-plunger head. One of the parts 
before forming is shown at D) und afterward at Z. The 
handle / is to enable the operator to swing the die 
around on the bolt placed in the hole G, when fastened 
on the machine table. 


SAFETY DEVICE 


The machine set up with the tools shown in Fig. 16 
appears in Fig. 17. Owing to the short stroke of the 
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machine, it is necessary to swing the die out from 
the punch when either putting in a piece to be formed 
or removing after being formed, hence the necessi-y of 
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Fie. 19. Emsosstne Dre ror Face 


Fic. 20. BLANKING Dre FoR THE FACE 
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Fig. 21. Prercine AND TurRNING Up THE BINDING EDGE 


a safety device, which is so constructed that the operator 
cannot start the machine with injury to himself or tools 
until the die is in correct position. This device consists 
of a starting lever A, notched into which is a bar B, 
fitted with a safety-catch C. This bar is forced back by 
the pins D, when the notch £ fits over the safety catch, 
which is the central position for the die on the machine. 
When this bar is back the operator may start the punch 
to descend, the starting lever then being free to slide. 
Fig. 18 shows the method used for making the notches 
in the flange of the outside shell. This fixture consists 
of a three-jawed chuck A, which is assembled onto a 
cast-iron column B. The jaws C are made with formed 
surfaces on the edges which come in contact with the 
shell. The inner jaws D are machined to the same 
diameter as the inside of the shell. The two sets of 
jaws are controlled by a foot pedal placed in the fixture 
column and worked by the operator. The motion forces 
the inner set of jaws out and the outer set in. The 
inner set supports the shell as the outer forms the notch 
or indentations upon it. These indentations, by fitting 
on the lugs of the base, are used to hold the parts intact. 


MAKING THE KNOB 


The embossing die for making the knob is shown in 
Fig. 19. The brass stock is fed onto the die A, and the 
punch B descending forms the laughing-face form. One 
of the embossed forms is shown at C. Fig. 20 shows the 
tools used for blanking out the faces. The pieces are 
located by fitting their contours into similar contours in 
the die A; the punch B blanks the pieces. A number 
of the blanked knobs are shown in front of the die. 

The next operation is piercing and turning up the 
binding edges. This is performed with the tools shown 
in Fig. 21. The piece is again located by its contour 
and the operation performed. One of the faces before 
the operation is shown at A and one after the operation 
in the die at B. The faces are then folded over and the 
binding edges swaged together. Some of the completed 
tops are shown in Fig. 22, colored paper disks being 
among the many styles used. 

9 
e 

A floating factory for ship-repair work is planned by the 
british Admiralty, and bids for its construction have been 
asked from shipbuilders. It is proposed to build a rectangular 
hull 450 ft. in length and 90 ft. broad, with square ends. This 
hull will support a superstructure containing a foundry, ma- 
chine shop, boiler shop, electrical shop, blacksmith shop, pat- 
tern shop, and other departments. The hull will be divided 
into watertight compartments, which will be used for coal 
storage and for a steam power station, in which current will 
be generated, supplying power to the various parts of the fac- 
tory. Above the factory living accommodations will be pro- 
vided for about 136 officers and men, 


Fig. 22. Some CoMPLETE Tops 


Toledo Ring and Tire Welders 


The Toledo Electric Welder Co., Cincinnati, Ohio, has 
recently produced two types of welding machines, one for 
rings and the other for tires. These, though of somewhat 
similar design, are in separate classes. 

The machine shown in Fig. 1, known as No. 25 electric 
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Fic. 1. Ring WELDER 


welder, is intended for butt-welding harness rings or 
similar work requiring a large daily output. The rings 
are made from rod or wire of the proper diameter, which 
is first formed into a spiral like a coil spring. The coils 
are cut off in a punch press, and the ends of the pieces 
thus formed are welded together, in the machine shown, 
making solid rings of them. 

The mere butt-welding of the ends to form rings is 
common enough, but the method of reducing is done by 
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squeezing the metal between formed dies the instant the 
weld is made and while the metal is in a semimolten state. 
Some methods squeeze the upset back into the ring, forc- 
ing the partially oxidized or burnt metal and scale on the 
surface, into the weld and causing the ring to become 
considerably weaker at this point. The machine under 
discussion does not do this. Instead, the squeezing dies 
do not come entirely together, but are set about */,, in. 
apart, allowing the surface metal to flow out into the form 
of a flash, which is easily broken off in the subsequent 
tumbling operation, leaving a smooth ring of unusual 
strength. 
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Fic. 2. A Spruit AND WELDED RING 
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in the clamping jaws of the welder, and presses down the 


foot treadle. The ends are forced together and the cur- 
rent turned on, and in from two to five seconds the meta 
is at a welding heat. The treadle is then pressed a secon: 
time, which turns off the current and brings the forming 
or squeezing dies onto the metal, removing the upset. 
The jaws then open and the ring drops out into the chut 
and slides into the box at the left. 

The cams moving the clamping jaws and the levers of 
the squeezing dies, are operated by a belt and pulley at 
the right of the machine, the foot treadle merely operating 
the clutches and current switch. 

The machine shown occupies a floor space 20x31 in., 
is 54 in. high, 42 in. to center of clamping jaws from 


, 


the floor, will weld from 14 to ;; in. round iron or steel, 
requires 15 kw. or 20 hp. to operate, and weighs, read) 
to ship, approximately 1950 lb. The tight and loose pul- 
leys are 18 in. in diameter, and 2% in. wide, taking a 
214-in. belt, and are to run 60 r.p.m. 

With this machine an average operator will make from 
50 to 60 gross of rings in a 10-hour day. 

While built along similar lines, the No. 23 electric 
welder, Fig. 3, is a much more powerful and heavy ma- 
chine than the one just described. 

The cycle of operations is exactly the same, the foot 
treadle being worked in the same way. Like the first 
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Fia. 3. 


An unwelded and a welded ring are shown in Fig. 2, 
the welded one at the right plainly showing the nature 
of the flash formed by the squeezing dies. 

Referring again to the engraving of the machine, the 
cut rings are placed in the magazine, and are drawn out 
at the bottom by the operator, as shown. This facilitates 
handling. The operator places the cut ends of the ring 


TrreE WELDER 


machine, the dies are water-cooled. It is intended f 
welding wheelbarrow tires or work of that kind or large’. 

The maximum capacity is 114 in. round iron or stee, 
or 3¢x2-in. flat stock; minimum, 14x1 in. It occupies * 
floor space 48x78 in., and is 59 in. high, the height to the 
center of the clamping dies being 42 in. Power requires, 
50 kw. or 75 hp. 
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Gaging Fixtures for Automobile Transmission 


By Frep H. CoLvin 


SYNOPSIS — Simple and effective means of testing 
alignment of gears, driving shafts, axles and transmis- 
sion cases. Substantial racks for storing and transport- 
ing parts either finished or in process. 
33 

A thorough system of inspection is carried on in the 
shops of the American Gear and Manufacturing Co., 
Jackson, Mich., gaging and testing devices being made 
for the various parts of the product. Fig. 1 shows the 
method used in testing the keyed shaft in the transmis- 
sion. The shaft mounted on V-blocks which are 
aligned by the planed groove A. A testing sleeve B, 
representing the gears which slide over the keyed shaft. 
is put into position and used to test by. The post 
is provided for holding the Bath indicator shown, this 
detecting any eccentricity in the shaft as it is revolved. 

Every transmission is carefully tested in various ways. 
Fig. 2 shows a simple method of determining whether 
the pinion is square with the large beveled gear. As 
the back of the pinion is square with the hole bored 
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Fie. 1. INpIcATING A KryEep SHAFT 








en 





by dx = 
ELLE SIS 





Fie. 2. Trstinc GEAR FOR SQUARENESS 


through it, it is evident that the machinist’s 
Placed against this surface, shows whether it stands 
Square or not when set into the teeth of the large 
gear. 

Another method of testing this is shown in Fig. 3. 
Here the large gear is mounted on three uprights while 


square 


the pinion, supported in a suitable V-block, is held in 
contact with the large gear by the setscrew shown. With 
the gears held together in this position, the pinion shaft 
A is tested in various positions with relation to the 
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Fie. 3. Testina SHarr ALIGNMENT 














Fie. 4. Testine Spring or A LARGE GEAR 
planed plate underneath, showing at once any deviation 
between the pinion and the large gear. 


TESTING GEARS FOR SPRING 


A method of testing the amount of spring in the large 
bevel gear, due to hardening, is shown in Fig. 4. Here 
the gear is mounted against a plate which holds it in 
the normal position, while in front of it is a standard, 
which carries a Bath indicator. The roller A is of such 
size as to touch, approximately, the pitch line of the 
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geared teeth. It is placed in the tooth space and brought 
in front of the ‘indicator, and its reading noted. The 
roller is then placed in as many different positions as 
may seem necessary, and the readings in each position 
noted. This shows clearly whether the gear is sprung, 
so as to require straightening or not, and affords an easy 
method of testing for spring in hardening. 

Still another fixture, this time for testing the whole 
transmission, is shown in Fig. 5. The upright portion 











Fie. 5. Testing A COMPLETE TRANSMISSION 


of the fixture 1, carries the differential and large gear 
in a vertical position, while the standard B, at the other 
end carries the pinion in an adjustable block, so that its 
contact may be readily adjusted, both horizontally and 
vertically. Here again the indicator can be used as de- 
sired, and the contact or bearing of the teeth can also 
be noted. 

Testing plates are rigged up for the transmission 
cases, Figs. 6 and 7, showing two different types, and the 
way in which they are tested. In Fig. 6 the alignment 
of the bored holes for the transmission shaft is being 
tested by a hardened and ground plug having the pro- 
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Fig. 8. Srorace Racks ror TRANSMISSIONS 
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Fic. 6. Trstine A TRANSMISSION CASE 
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jeciing end 4. The sizing portion is inside the trans- 
mission cas2, and the outer end of the indicating center A 
js ground to a sharp point. This point is then lined up 
wiil. the testing point B, the distance of the point from 
ine face of the testing plate being a correct alignment 
for the driving-shaft hole when it is in proper po- 
sition. . 

This is a very sensitive test, for unless the hole is in 
correct alignment this fact is plainly indicated by the 
difference between the two points. One of the transmis- 
sion cases is seen standing on end behind the testing 
point to give an idea of its construction. 

Another type of transmission case is shown in Fig. 7. 
This consists principally of a round base having a cen- 
tral upright A, of the correct size to fit the cross-bored 
hole through the transmission. It serves the double 
purpose of locating the case and determining whether or 
not the hole for the transmission shaft is square with it. 

This is easily determined by means of the bar B, 
which slips through the two bearings for the driving 
shaft and comes in contact with the central post A. 
The end of the bar B is squared, so that it is an easy 
matter to determine whether or not it makes a perfect 
contact with the side of A, the light showing through a 
line contact revealing any error. 

The method used by the American Gear and Manu- 
facturing Co. for storing finished parts is shown in Fig. 
8. In this particular case differential and driving gears 
are shown, although a similar plan is used for other 
work, the supports being modified to suit the work to be 
stored. These racks consist of two substantial pieces of 
about 2x4-in. lumber, securely tied together at the bot- 
tom. The shelves are made up of drilled iron piping, 
which projects through far enough to be cottered. 

One of the portable racks, or trucks, used for handling 
the work around the shop, is shown in Fig. 9. This 
photograph was taken in the drilling department, the 
rack being used to hold the steering levers machined in 
this room. These trucks consist of a substantial plat- 
form mounted on four good-sized wheels or casters; on 
this is a framework of iron piping, fastened to the plat- 
form by floor flanges. It is only necessary to tie the 
side trays together at the top and at one end, in order 
to provide a structure stiff enough to sustain a very 
heavy load. Everything, moreover, is easily acces- 
sible from almost any position with these racks. 





Fie. 1. MILLING SIDE AND GROOVES 
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Milling Operations on Coventry 


Concentric Chuck 
By I. W. CuHusps 


The “Coventry” concentric chuck is manufactured in 
quantities in a factory designed for repetition work by 
Alfred Herbert, Ltd., Coventry, England. In it a scroll, 
controlled by a crown wheel and pinions, bears sliding 
blocks whieh move radially and carry the jaws them- 
selves, each jaw slide being tee-grooved on the front so 
that the jaw can be secured. This article is concerned 











CUTTING THE ‘TEE-SLOT SURFACE 


Fig. 3. 


with the milling operations on the jaw slides, except 
the preliminary milling to shape of the rectangular bars 
from which they are made and the serrations on their 
front faces. 

The milling cutters are of high-speed steel and the 
slides are of open-hearth steel, heat treated, and of about 
18 tons tensile strength. The bars are first milled to 
shape, two at a time, in a special fixture on a horizontal 
miller, using plain cylindrical cutters. The second opera- 
tion, shown in Fig. 1, consists of cutting away the two 
sides and milling a groove in the center, two bars at a 
time, six side-and-face cutters being employed on a hori- 
zontal miller. The maximum diameter of the cutters is 
5% in., the width being 4} in., the total width of cut 
214 in., and the depth 34 in. The cutting speed is 72 





Fig. 2. MILLING THE TONGUES 
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A 
ft. per min. and the feed 214 in. per min., 3.8 cu. in. 
of metal being removed per min. The full depth is taken 
at one cut, and ‘the width over the outer vertical faces 
is correct to within 0.001 in. of the exact size. 

For the third operation the pieces are turned over in 
the same fixture and two sides are milled away to leave 
a tongue along the center of each bar, as shown in Fig. 2. 
Hfere four cutters are used, of 514-in. diameter and 43 
in. wide, the total width of cut being 214 in. and the 
depth 3% in. The cutting speed is as before and the 
feed 5 in. per min., the amount of metal removed being 
5.98 cu.in. per min. In the fourth operation, Fig. 3, the 
T-slot is milled on a Herbert vertical miller. As the 
T-slotting is limited by the strength of the cutter shank, 
the amount of metal removed is naturally not great, 
being 0.293 cu.in. per min. The T-slotting cutter is 1 
in. in diameter, the width is 34 in., and the depth of 








Fic. 4. MILLING THE CHUCK SEGMENTS 


cut = in. on each side. The cutting speed is 45 ft. per 
min. and the feed 24% in. per min. The strips are sawed to 
length for the separate jaws, and mounted in numbers 
in a special fixture at right angles to their previous 
position, as shown in Fig. 4. Here the tongue produced 
in the third operation is partly milled away, leaving a 
square projection which is afterward turned so as to 
form a solid lug. Three cylindrical cutters are employed, 
3 in. in diameter and 3 in. wide. The total width of 
cut is 514 in. and the depth %4 in., the cutting speed 
being 62 ft. per min. and the feed 114 in. per min. 

Fig. 5 illustrates the operation of beveling the corners 
of the standard reversible jaws employed in these chucks. 
The jaws are mounted in a gang, twelve in each fixture. 
They are set at correct angles by slots in the fixture, and 
36 surfaces are machined at one setting, three to each 
jaw. After the jaws on each side of the fixture have 
been milled they are placed on the other side for milling 
the three remaining surfaces. Of the six cutters em- 
ployed the largest are of 6 in. diameter and the smallest 
31% in. The cutting speed is 68 ft. per min. and the 
feed 254 in. per min., the material here being a steel 
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of 25-ton tensile strength suitable for casehardening. 
The feeds, etc., stated are not test results or special in 
any way; they represent the ordinary working conii- 
tions and are obtained regularly. 


oe 
oy 


Crane Requirements for Different 
Plants 


While the relation between the number of cranes re- 
quired and the shop area must depend largely on thie 
kind of machinery being built, it is probably possible to 
work out some general ratio which should be of service 
in laying out a new shop. 

Some data along this line which may be of service are 
given by the Deutsche Maschinenfabrik A. G., otherwise 
known as Demag, Ltd., Duisburg, Germany. These plants 








Fie. 5. MILLinc THE BEVEL SuRrFACES 


build large machinery, including floating cranes and 
similar work, and give an idea of the crane equipme:| 
needed for this kind of work. 


Area covered Numberof Number 





Works Total Area with Machine = of Cra es 
Buildings Tools 

Works at Benrath..... 1,340,200 sq.ft. 598,500 sq.ft. 450 8 

Works at Duisburg.... 807,300 sq.ft. §344,500 sq.ft. 480 ; 

Works at Wetter..... 1,237,900 sq.ft. 332,900 sq.ft. 334 ) 

Total . .3,385,400 sq.ft. 1,265,900 sq.ft. 1264 l 


or 77.5 acres or 29.3 acres 


MACHINE TOOLS AND CRANES USED BY DEMAG, LTD. 
° 
a9 


In the “Journal of Industrial and Engineering Chemist 
a writer, discussing the retained expert, cites an amus 5 
definition of the title: “In the early days of telegraphy, «" 
application was filed for a new kind of relay that, to m 
it very sensitive, possessed a long arm pivoted near one « 
between strong electromagnets and making relay conta’ 5 
at the other. The examiner found nothing to anticipat: 
but wrote the applicant to know, before allowing the 
plication, why it was entitled “Expert Relay.” The applic'”' 
answered that he called it a relay because it was for repe: ‘- 
ing forward telegraphic impulses and an expert because '! 
possessed a tongue suspended in the middle and adap‘-d 
to lie with equal facility in either direction, according t°® 
the nature of the influence brought to bear.” 





a... 


~ m= mere 





ir 








ictober 2, 1913 AMERICAN 


567 


MACHINIST 


Manufacturing Miller on Machine Tool Work 


By A. 


SYNOPSIS—The Lincoln type of miller, heretofore used 
principally in shops manufacturing parts in large quan- 
tities, is here shown to give results on small lots which 
compare very favorably with the time taken on the regu- 
lay knee-and-column miller. In several cases illustrated, 
an actual reduction in the total cost of the work was se- 
cured. The manufacturing miller used has an automatic 
variable-speed feed controlled by dogs on the table. By 
means of this the work is advanced rapidly to cutting 
position, slowed down to the correct cutting feed and fi- 
nally reversed at high speed to loading position. 
3 

The manufacturing or Lincoln type of miller is not in 
general use in factories whose products are not turned out 
in what is regarded, in these days of specialization, as 
manufacturing quantities. The greatest scope for ma- 
chines of this type is found in shops employed in the 


J. 


BAKER* 


one machine by the substitution of a second headstock 
for the tailstock in order to change from plain to du- 
plex. 

The usual, and apparently the most economical, prac- 
tice with machines of this type is to so arrange the 
work and fixtures as to permit of one operator taking 
care of several machines. Such an arrangement is ex- 
cellent when the quantities are great enough to render 
negligible the time taken to set up fixtures, cutters, 
etc., but in a non-manufacturing proposition this time 
becomes of considerably more importance, and renders 
it almost impossible for one man to operate more than 
one machine efficiently. 


INFLUENCE ON WAGE RATE AND GRADE OF LABOR 


It follows then that the wage rate on work produced in 
the non-manufacturing shop will be higher for the same 











Fig. 1. 
ON A BroNZE CLUTCH-FINGER 
production of guns, sewing machines, typewriters, add- 
ing machines, automobiles, etc. In such shops a machine 
may be employed on one job, or one class of jobs, for 
months at a time. 
Such a condition being generally expected, it may be 


interesting to note the results secured in the shops of 
the Cincinnati Milling Machine Co. with millers of this 
type, whose performance, when engaged on lots of from 
fifty to one hundred pieces, compares very favorably 
with the time taken on a regular knee-and-column mill- 
ing ‘nachine. 

The manufacturing miller used was the new 28-in. 
machine described at page 1. As may be seen from the 


accompanying photographs, examples are given of the use 
of the face miller, plain miller and arbor support and 
the duplex machine, the latter two being made up from 


*With the Cincinnati Milling Machine Co. 





THE MANUFACTURING MILLER IN OPERATION 
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THE MANUFACTURING MILLER CUTTING 
ToNGUE SLoTs IN A VISE PLATE 


Fig. 2. 


piece than in the manufacturing shop, and this alto- 
gether apart from the quality of the operator employed. 
It is furthermore necessary to employ a higher grade of 
operator in the former case, since he is required to set up 
a complete job in addition to running the machine, where- 
as under true manufacturing conditions, a tool maker 
or gang boss is employed for the setting-up operations, 
the running of the machine itself being left to the cheaper 
grade of workman. 

There is, furthermore, an additional increase in time 
to be considered, due to the setting up, which, on the 
manufacturing miller is generally a slower operation 
than on the knee-and-column-type machine. This is, of 
course, eminently proper, since one of the great virtues of 
the more expensive machine is the ease with which the 
jobs can be changed and adjustments made, which con- 
dition does not apply to the Lincoln type machine. Hav- 
ing in mind these limitations, it is somewhat surprising 
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to note that a reduction in the total cost was secured.on 
several of the jobs illustrated, even when charging to the 
manufacturing machine a burden or overhead charge 
equal to that carried by the knee-and-column machines. 
With an accurate accounting system, in which the over- 
head charge would bear some relation to the purchase 
price of the machine tool, the saving shown would be 
slightly increased. 

It is not intended to give at this time, this cost com- 
parison on all the examples illustrated, since some of 
them would be obviously unfair to the knee-and-column 
machine. There are, however, two examples in which a 
very fair comparison may be instituted and for these the 
full detailed figures are given. 


OPERATION ON A BRONZE CLUTCH FINGER 


The first, illustrated in Fig. 1, shows the 28-in. “Cin- 
cinnati” manufacturing miller cutting the slot in the 
Tobin bronze clutch finger, shown on the front of the 
machine table. This piece is made from a drop forging, 
the slot being 5g in. wide, 144 in. deep and 14% in. long. 
It is secured in a special vise, having a quick gripping 
jaw, the sliding jaw being provided with a swiveling 
arrangement, so that the piece can be firmly held at each 
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100 in. per minute, after which it stops, permitting the 
operator to remove the work. It will be seen, therefore, 
that he is called on only to clamp and release the pieces 
and to press the feed-starting lever, as the bringing of the 
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Fie. 3. PLAN AND SECTION OF VISE PLATE 
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FacinGc A Boss oN A MILtInc MACHINE 
Face GEAR 


end, irrespective of slight variations. The slot is cut 
from the solid at a table feed of 8 in. per minute, which 
amounts to a metal removal of 6 cu.in. per minute. The 
trip dogs are so set that at the chucking position the 
vise is well toward the front of the machine and suffi- 
ciently far from the cutter to give the operator the maxi- 
mum of security when removing and clamping the work. 
As soon as the piece is secured, the feed level is engaged 
and the table moves forward at a feed of 100 in. per min- 
ute until the cutter is within 1% in. of the work. At 
this point the feed is automatically slowed down to 8 in. 
per minute, and at this rate the cut is taken. 

At the conclusion of the cut, and with the cutter still 
engaged with the work, the feed automatically reverses, 
the table returning to the starting point at the rate of 


Fic. 5. Factne THE ENDs oF CLAMPS FOR A DrtviDiNé- 
Heap Tattsrock 

work up to the cutter, the determination as to the ‘ost 

efficient point at which to throw in the feed, and th: re- 


versing of the table, are all taken care of by the mac:\ine. 
Since the operator has only one machine to atten! to, 
this arrangement results in his obtaining a rest p:riod 
between each cut of sufficient length to enable him to 
maintain a higher average chucking time than wou'd be 
possible were he called on to perform those func ‘ions 
which the machine does automatically. The actual ‘imes 

on this piece were as follows: 
Expense 


’ Operator’s TIabor or Hours Total 
Manufacturing ate ast Overhead Each Cost 
iller 32c. 0.01e. 0.012e. 0.03 022c. 
Knee and Column Cone 
Type Miller........ 17c. 0.0lc. 0.024e. 0.06 () 034e. 


The above figures are based on the same overhead 











October 2, 1913 AMERICAN 
charge per year for each machine tool. The wage rate 
of the operator on the cheaper machine was almost twice 
that of the more expensive machine operator, which is 
explained by the fact that it was desired in these original 
tests to have a man capable of tearing dewn and setting 
up the complete equipment, whereas on the cone-driven 
milling machine, the operator had the assistance of his 
foreman in setting up the work. As far as the operation 
on the manufacturing machine is concerned, a 17¢. man 
would have been just as efficient as the 32c. man, so that, 
had the conditions been purely manufacturing, a still 
further gain would have been registered. However, tak- 
ing both of these times as they were, a reduction in the 
cost per piece of from 0.034c. to 0.022c. was secured, and 
this decreased cost furthermore takes into account the 
setting-up time, which on the manufacturing machine 
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down to 8 in. per minute, until the cutter has passed 
through the first slot; a quick jump of 100 in, per minute 
is made across the gap for the second slot, which is in 
turn milled at 8 in. a minute. The table then moves for- 
ward rapidly to the full extent of the travel, and auto- 
matically stops. The operator releases the work, and 
pressing on the feed lever causes the table to return at 
100 in. per minute to the starting point. It is to be 
noted that he does not return the table automatically 
while the work is in the fixture, since these slots must 
have an accuracy of 0.001 in., and this accuracy is liable 
to be impaired by such an action. 

The time in which this part was produced compares 
very favorably with the time previously obtained on a 
No. 2 cone-driven miller. The details of the production 
are as follows: 
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Fic. 6, MILLING THE FEET oF Pump BopbiEs oN DUPLEX 
MACHINE 


was very decidedly in excess of the knee-and-column ma- 
chine. 
ANOTHER EXAMPLE 

The second example, shown in Fig. 2, represents the 
same machine milling the tongue slots in a swiveling- 
Vise plate. These slots are marked A on Fig. 3, which 
shows the piece itself. It will be noted that they are 4% 
in. wide by 1% in. deep and 134 in, long, separated 
from eaeh other by a gap of 74% in. They are held in a 
rezular milling-machine vise, provided with special jaws 
that grip by the turned swiveling portion. The cutters 
are a pair of interlocked side mills 4 in. in diameter, run- 
ning at 96 rpm. The cutting feed used is 8 in. per 
minute and the traverse of the table under this feed is 
3 in. for each slot, this distance giving a starting and 
finishing clearance and reducing the gap between the 
cuis to 6 in. 

\fter the piece is chucked (and here again the table 
dogs are set so that the work is as far from the cutter 
as the table range will permit), the feed is engaged, the 
table moving forward 100 in. per minute, until the cutter 
is close to the first slot; the feed then automatically steps 


Fic. 7. MILLING THE SIDES OF A GRINDER AT- 
TACHMENT ON DUPLEX MACHINE 


Operator's Labor Expense Hours Total 

Rate Cost Each Cost 

Manufacturing Miller. 32c. 0.01c¢ 0.02¢. 0.06 0.036 
Knee and Column Cone 

Type Miller..... i8e 0.01¢ 0.03¢ 0.08 0. 04c. 


These figures clearly show: 

(1) That the cost of the operation was decreased. 

(2) That is was possible to pay the operator a higher 
wage. 

(3) That greater production could be obtained per 
machine hour; all of which are, of course, highly desir- 
able. 

It should be mentioned that the cutters, arbors and 
fixtures used in both of these operations were the same as 
those used in the tests on the cone-type millers with which 
these performances were compared. 

It is probably a fact that the operator on the manu- 
facturing machine worked at a somewhat faster gait than 
he normally would, since he knew that his performance 
would be compared with that of other machines. How- 
ever, even making allowance for this, it would still ap- 
pear possible to produce work as cheaply, so far as labor 
and expense are concerned, together with a tendency to 
reduce maintenance charges and increase labor rates. 

The quantities in which both of these jobs were handled 
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were not large, there being 120 of each of these pieces in 
the lot. It is, therefore, apparent that the setting-up time 
amounted to a serious item, and that an increase in the 
manufacturing quantity would materially decrease the 
cost. 


Factors IN INCREASED PRODUCTION 


It is, of course, proper to look for a reason for this 
increase in production. It is to be found in two places: 
One of these is in the added rigidity, due to the elimin- 
ation of various slides used in the knee-and-column ma- 
chines, the other in the automatic intermittent feed with 
power reverse, all governed by the trip. ‘There is no ques- 
tion but that the automatic traverses are of far greater 
value on smaller machines, since, on such, the duration of 
a milling operation itself is generally short, so that the 
operator is pretty constantly subjected to the strain of 
moving the table. On larger machines this does not hap- 
pen so frequently, although it is true that the effort, 
when it must be made, is generally a greater one, due 
to the greater weight of the parts to be moved and the 
greater static friction. 

Fig. 4 shows the face-milling machine facing off a 
plunger boss on milling-machine face gears. These face 
gears are clamped directly to the table in the manner 
shown and the bosses are milled, using the periphery 
of a 114-in., six-fluted end mill. This cutter runs at 
191 r.p.m. with the table feeding at 8 in. per minute. 
The bosses themselves are 214 in. in diameter with ap- 
proximately 1% in. of material to be removed. The cycle 
of operations for this job consists of: 

(1) Quick forward movement of the table, bringing 
the cutter up to the first boss. 

(2) Forward feed movement until the first boss is 
machined. 

(3) Quick forward movement to second boss, 

(4) Forward feed movement until second boss is ma- 
chined. 

(5) Quick forward movement to third boss. 

(6) Forward feed movement until third boss is ma- 
chined. 

(7) Stoppage of table. 

(8) Removal of work. 

(9) Power quick return of table to starting position. 

As soon as the cutter has passed the first’ piece, the 
operator removes it and cleans off the table in readiness 
for the new piece. 

The total time for machining this boss, including 
chucking, amounts to 1 minute, which utilizes to the full 
extent, the operator’s chucking capacity. 


ANOTHER OPERATION ON THE Face MILLER 


Fig. 5 shows the same machine milling the front side 
of clamps for a dividing-head tailstock. This piece has 
heen previously finished on the sides and is clamped to 
the flat fixtures as shown, so that the surface to be milled 
projects about 14 in. over the rear of the fixture. 

The cutter, which is a wide-spaced shell end mill, is 
3 in. in diameter, running at 119 r.p.m. and removing 
#5 in. of material at a table feed of 8 in. per minute. The 
surfaces to be machined are 114 in. deep by 114 by 2% 
in. long. 

Here, again, the same intermittent forward motion of 
the table is employed, but at the end of the stroke the 
table reverses without stopping, since this class of work 
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can be fed past the cutter on the return stroke without 
any detrimental effect on the finished face. The time 
for this piece is 114 minutes, including chucking. 


Work ON THE DuPLEX MACHINE 


An example of the use of the duplex machine is found 
in Fig. 6, in which the feet of a pump body are ma- 
chined with the periphery of two 114-in. end mills. 

The surface to be machined is #% in. wide by 23% in. 
long and 1% in. of stock is removed at a feed of 8 in, 
per minute, the cutter running at 180 r.p.m. 
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Fie. 8. Grinpek ATTACHMENT TO BE MILLED ON SIDES 


The intermittent-feed cycle is used as follows: 

(1) Quick feed (100 in. per minute) to the work. 

(2) Forward feed, 8 im. per minute. 

(3) Quick feed across the gap. 

(4) Feed. 

(5) Quick across the gap. 

(6) Feed. 

(7) Quick across gap. 

(8) Feed. 

(9) Automatic reverse and return at 100 in. per 
minute. 

(10) Stop. 

Actual time complete per piece including clamping, 
1 minute. 

The function of this piece does not render objectionable 
the slight marks caused by the cutter sliding over the 
finished surface when the table is reversed. 

Fig. 7 shows another extremely suitable job for the 
duplex machine. 

The pieces, as shown in Fig. 8, are parts of a ‘\ce- 
mill grinding attachment, and the surfaces on each «ide 
must be milled in order that certain parts may be at- 
tached to them. 

At previous operations the casting is bored and tured, 
location being secured in the milling fixture from the 
turned portion, and alignment through a mandrel ‘'‘ted 
in bushes carried in the work. The 3-in. diameter ~)ell 
end mills run at 86 r.p.m., removing 1 in. of material 
from these surfaces which are 214 in. wide, with the ‘able 
feeding 8 in. per minute. 

On this job the pieces are so close together that the 
cutter is never clear of one casting before it is in touch 
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with the second one, and it is therefore impossible to util- 
ize the jump feed. However, the power reverse is em- 
ployed, bringing the table out to the farthest possible 
point, in order that the chucking and removal may be 
as simple and safe as possible. 

In regard to these last two jobs, it may be of interest 
to point out that the use of anything other than the du- 
plex machine would cal] for, either: 

(a)—A gang of large and comparatively expensive 
cutters. 


oe 
PSs 
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(b)—A swiveling fixture to present both sides to the 

cutters. 

(c)—Re-chucking the work for the second side. 

The first two schemes involve much expense in the way 
of equipment, and the secund one is more likely to result 
in spoiled work. 

With the duplex machine it is possible to use simple 
cutters, the distance between which can be easily ad- 
justed, with the knowledge that the work coming ofi 
such a machine will be parallel between very close limits. 


* 
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Individual Tool Boxes and Equipment 


By C. W. 


SYNOPSIS—These metal tool boxes were designed to 
replace the unhandy wooden tool boxes in use. They con- 
tain a standard equipment of tools suitable for the vari- 
ous metal workers employed in shipyards. Their use has 
resulted in a decided saving in tools and improvement in 
work. +4 

In the woodworking trades it is generally customary 
for mechanics to provide their own hand tools. With 
some exceptions this is not the case with metal workers, 


*Naval Constructor, U. S. Navy Yard, Norfolk, Va. 


FISHER* 


and in shipbuilding plants the problem of supplying 
hand tools to certain trades is a serious one. This applies 
especially to the trades of riveter, driller, shipfitter and 
chipper and calker, each of which needs a more or less 
comprehensive and expensive kit, as each has to perform 
a variety of operations. 


THE OLD EQUIPMENT 


Some of the tool boxes in use in a shipyard on the East 
coast about a year ago are shown in Fig. 1. Some of 





Fig. 1. 
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these boxes were owned by the mechanics and some were 
the property of the plant. These large chests, heavy, 
usually in bad repair, and invariably overloaded with junk, 
were to be found scattered all over the shop or shipyard, 
taking up valuable shop room and almost never on the 
job where the mechanic was working. They were too 
large to be carried about, and were often the excuse for 
leaving work to get this or that tool “out of my box.” 
Also poor tools, broken tools, tools of improper temper, 
poorly ground, badly worn or even second-hand tools 
would find their way to the job to the possible detriment 
of the work. It was decided to standardize the tool out- 
fits of the four trades mentioned. 


‘THE NEw EQuipMENT 


Lists of tools were prepared and issued for trial, and 
after a few months a standard was obtained which for 





(A) Riverers; (B) Dritiers; (C) CHrprrrs ; 
(D) Surprirrers’ CHEST 


Fic. 4. 


each trade was not prohibitive in weight and yet gave 
tools enough to cover all ordinary work. Next, standard 
tool boxes shown in Figs. 2, 3 and 4 were designed for 
holding these kits, two sizes being used; one 24 in. long 
for the riveters (on account of their long-handled ham- 
mers) and the others 18 in. long. These boxes were made 
of No. 22 gage galvanized steel with dome top for 
strength resistance, the underside of the top being used 
for holding the mechanic’s gloves and goggles, and the 
reinforcing strap under the top used for a list of contents. 
Each box had a brass number plate brazed on and was 
fitted with padlock and chain. In lots of one hundred 
these cost $2.60 each for the smaller size and $3.05 for 
the larger size. They were all painted a bright blue to 
render them easily distinguishable. The outfits decided 
upon, with their respective costs, are given in the follow- 
ing tables: 








en os cans en ene Ssh meerenensioteeees $0. 26 
} rue om, as acura UTE RO les te ee Nee x 
"SSE SPERM EET TCC E TE TET ET 2. 

1 Chalk line Sitesi sary 8 RS ORAL Ra ona E ES 0.02 
i Re a ha a wis er RAE SAE 0.15 
ees eae an Mane aul SNE Meee eA 0.15 
1 Wood punch............ SAAS 0.15 
I oor 8 oe hs ce Arp igee diate Mpa mete es Mies 0.26 
ec acne esi ehves laren tae eanea seen 0.41 
I oa eas a oe GS RAM AOR Ce Reena 0.53 
EERE CEES RE NER RES A ape ee 0.06 
ea en cru end d s Siaait aig Va ea AK SAREE TOROS 0.07 
Nd ii aks acdarign leg cea xewe Smigama nie a 0.08 
ok ii 2 ro NC a Uieree bited Ges Baan ee SNe TTS 0.15 
I A ne RP ae a NR on iat Sao as ae 0.03 
pd hia RR eed Oe ee ec ane elects 0.31 

RE Re ee a Rg a er ee PT eT SA $5.84 
I aT eda ait iyalalg ad acon wane da en aie 2.59 
$8.43 
EEO PT EE EOE Pe eT 11 lb. 
NE Se eer ee 
a tte. ce te tan ct dike ac eee mate ee 25} Ib. 


SHIPFITTERS’ OUTFIT 
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a $2.30 
1 Drill, each 7/16, 9/16, 11/16, 13/16 and 15/16 in................ 3.42 
1 Drill, each 7/32, 1/4, 11/32, 13/32, 17/32, 21/32 and 25/32 in..... 3.28 
ED MR ncn. on wncee cece buenduneeeteecadne 2 2°00 
1 Countersink 13/16 to 15/16 im........ 2.2.0... cece cece cece eee . 2.00 
 .. _ See pR agen RtR Re pRE REO ae: ° 0.15 
1 Morse taper socket, No. 1 inside and No. 2 outside.............. 1:00 
1 Morse taper socket, No. 2 inside and No. 3 outside.............. 1.25 
I IN 66,5 cc's sis ws: orSwawans cneaeceecésecedkan 0.26 
eT I n,n wn ddd ad eaeveneebaakaaccawne'see 0.42 
2 Oilers (one for machine oil and one for lubricating drills) at 11c. ea, 0.29 
I onic cniancvtueeaucasiaeeddncoceesne 0.62 
1 Gouge, chisel (or round cape)...............0000.ceeeceee cece ‘ ).31 
1 Reamer, each, 9/16, 11/16, 13/16 and 15/16 in.................. 8.64 
Sn Ng pees 3h a he en AP aia 0.10 
DMA h Ee Lesh hee hewn Sem eee deka hk eh was Cede 25.§ 
I occas e stsacasccecececiccessthcde en =. 
25.5 
te ed te 11 Ib. — 
Ea ea 
I Seid in os Woe das dab oa ebb owau swe 47 lb. 
DRILLERS’ OUTFIT 
A Riveting hammer, heavy. ..............0 0. cscs ccccccccccccccce $0.33 
ES EEE naa 0.55 
a a slain d's: elg aialhe ance 4a dR eco eics 0.38 
3 Chisels, hand, flat (3 at 3lc. each)........... 2.00.00. cece ccecee 0.93 
1 Gouge, aay Bae mglen wn apesnnike or batashowk. ess omens a 0.31 
I ke 0.51 
4 Rivet chisels, pneumatic (4 at 45c. each)........................ 1.80 
es anda wh ow Sindiei se cadwned decke nae 0.26 
I see le re ean ier oe Nate 0.41 
I 6 aaa Sid einin.e b.ar8 6600600 Palais Bava pela 0.53 
eres pores SMEG sakes : 0.70 
nc nwic ocndvwhesesiouedeeeceusedens 0.50 
3 Chisels, hot, riveters (3 at 3lc. each).....................02000. 0.93 
I ag hd Sich og wien baw 06 Wiwlace.e 6 Sedna ab oe 2.27 
Raa ok iki toh ie is 6 eh a: hia San al oe wa Woes ch a aCe $10.41 
1 Riveters’ tool box, size 24x9}x7 in. high........................ 3.02 
$13.43 
SEDI CE OO Ee 15} Ib 
NG oo 5 saci nib nd awcls ais 6-< we a once 45} Ib 
PE ct oki iedis nese eaue Ses oatcuee 61 Ib. 
RIVETERS’ OUTFIT 
I se wn aal arate oun $0.44 
a ee a nag hiwdawan awed 0.11 
I oy os ses San nedades Radpdekawihnw ne o<euiees 0.45 
I i a 0.45 
14 Side cuts machine chisels, flats machine chisels, (at 45c. each)... . . 6.30 
Calking 
1 Fuller machine 
1 Splitter machine 
1 Rivet set machine 
1 Calking tool machine Pe Oe Wi GN a wkkcdscncsieetscnese 3.15 
1 Rough set machine | 
1 Square set machine 
1 Back-out punch machine | 
Hand : 
1 Fuller, large 
1 Fuller, fine | 
1 Splitting tool | 
1 Calking tool CR soi veni cnc diensces aren 2.48 
1 Rough set [ 
1 Square set 
1 Rivet set 
1 Scaling chisel 
im eS 2 Oe Te oe i ie 0.08 
4 Hand chissels, flat (4 at 3lc. each)............ ccc cee cece ccc eee 1.24 
I at aa A a ee a a Le oe LL £14.70 
yoo ee ge | ere 2.59 
$17.29 © 
EEE EEE ETT ET Emre 11 Ib. 
_ 3 | Sp ners, 
MN I oso cca ncsk wares ace . 43 Ib. 


CHIPPERS’ AND CALKERS’ OUTFIT 


Figs. 5, 6, 7 and 8 show these boxes and their contents. 

When the outfits were ready all the old boxes were 
called in and either returned to their owners or destroved. 
The men were each given, in exchange for one tool check, 
a complete kit in the new box and were told to use only 
the tools supplied by the plant. These boxes, and in ‘act 
all hand tools, were issued under the double-check sy-tem 


under the following regulations : 
1. Each mechanic will be given 10 metal checks fo: 


taining tools. 

2. These checks are good at the main toolroom and 
of the branch toolrooms. 

3. Every tool is numbered and every employee is person 
ally responsible for his checks and the tools he has drawn. 

4. Loaning tools between mechanics is forbidden. 

5. Only one box of tools at a time will be issued to 
one man. 

6. Tools will only be issued on presentation of a cieck: 
except that at branch toolrooms, tools may be turned in and 
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others drawn in their place. The branch toolroom keeper 
will record the man’s tool-check number and the numbers of 
the tools issued and received. The tools turned in will be sent 
to the main toolroom and the man’s tool checks obtained for 
them. 

7. If tools are lost or damaged the employee must make 
immediate report of it to his leading man, using the regular 
damage report. 

8. Toolroom keepers will refuse to accept tools showing 
damage beyond ordinary wear and tear, unless accompanied 
by a damage report approved by the shop superintendent or 
the outside superintendent. 

9. Toolroom keepers may refuse to issue tools under 
suspicious circumstances or when the stock is low, but in 
each such case they will at once report their action and the 
reason for it to the foreman. 

10. No discharge pay ticket shall be issued until all tools 
and checks have been turned in and a tool-clearance ticket 
obtained. No modification of this rule shall be made by any 
foreman. 

11. Leading men and quarter men will inspect frequently 
to see that only shop tools and proper tools are used, and that 
all tools charged to a man are in his possession and in good 
condition. 

12. During shift work a toolroom keeper will be pro- 
vided as a member of the shift. 








Fie. 5. Surprirrers’ CHEST AND EQUIPMENT 





Fic. 6. CHurprers’ AND CALKERS’ CHEST AND EQuIP- 
MENT 


13. In emergencies, tools may be obtained by the super- 
Visory force on personal receipt, but report of every such 
Case shall be made by the toolrvcom keeper to the shop super- 
int+ndent. 

14. Suggestions are invited as to improvements in tools, 
€quipment and method of handling. 

15. No person, except the regular toolroom force, and 
members of the supervisory force on business, will be per- 
mitted in toolrooms. 

TOOLROOM REGULATIONS 


‘he excellent results immediately obtained from this 
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scheme were apparent in the work. Each man has a com- 
plete kit and other checks for emergency work or unusual 
tools required. Part of these checks are used for pneu- 
matic machines and air hose when used. Each tool is 
marked, and losses of tools have been greatly reduced. 
There is no excuse for poor tools, because, not belonging 
to the mechanic, he rather takes pleasure in keeping the 





Fic. 7. Riverers’ CHest AND EQuripMENT 





DriLuers’ CHEST AND EQUIPMENT 


Fig. 8. 


management up to the mark in this regard. The greatest 
trouble was in deciding upon the contents of the boxes, 
no two mechanies agreeing as to what should be carried 
at first. After a year, however, they all seem to think 
the present outfit about the best that can be arranged, 
and the saving of lost time in running back and forth 
from job to toolroom or tool chest has already more than 
paid for the cost of the outfits. 


oo 


Making Hollow Steel Balls 
By A. CALDWELL 


The following is a unique method of converting what 
heretofore has been scrap into a marketable product by 
making punchings, 13g in. in diameter and 1% in. thick, 
of high-grade polished openhearth steel, into %-in. hol- 
low steel balls. These are used for various purposes 
which do not require an absolute true running surface, 
and they supersede the solid hardened-steel ball on ac- 
count of initial cost. 

The problem in itself is not an easy one by any means, 
as it can readily be seen that to close the open end of the 
shell when finishing the ball, takes an enormous contrac- 
tion of the metal. Even then, when finished, there is stil: 
a small opening which cannot be closed entirely. This, 
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however, does not interfere with the rolling of the ball 
at all and is not objectionable in any way for the uses to 
which they are put. 

What at first appeared a very simple affair eventually 
resulted in considerable experimenting to determine each 
successive stage and shape of the shell, and brought to 
light some peculiar features, entirely at variance with 
practice on articles of a similar nature. These can best 
be understood by the illustrations showing correct and 
incorrect shells, the irregular thickness of the material 
in the ball when finished and the simple method of con- 
structing the dies. 

The first step is the cupping of the blank. This was 
accomplished in the circular die shown in Fig. 1. The 
bolster A was designed to accommodate all the dies in 
turn. It was made of cast iron recessed at A1 to hold 
the die and had an outside —_ on for the clamping 
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FIG.3 
Maxine Tontow Steet BALLS 


nut B. This bolster was faced off on the clamping flange 
A3. The ring B was made of machinery steel and had 
soveral spanner holes along the outside rim. The die C 
was made of high-speed steel, hardened and ground and 
left very hard. High-speed steel was used on all dies, 
but carbon steel was used for punches except those in the 
closing dies, where both punch and die were made of 
high-speed steel. This die C’ had a depression or set 
edge C1 in the top of the face, the exact size of the blank, 
which insured its being placed centrally. Particular at- 
tention is called to the “slope” as at C2, which pre- 
vented the ridge A or thinning of the stock as shown in 
the first operation, first trial sketch, and allowed the 
metal to cup easily and without undue strain at any point. 
Note the difference in the shape of the bottom of this 
shell, which is curved or rounding instead of flat. 

The shell after being formed is stripped from the 
punch by the sharp edge at (3. The punch is also hard- 
ened and ground slightly taper, and has a vent through 
the center to insure easy stripping. All the reducing 
punches have this vent and are ground 0.010 in. smaller 
than the exact size to insure easy stripping. 

The redrawing die, Fig. 2, has the “set edge” A to in- 
sure uniform reduction, the sloping drawing surface B 
and the stripping edge C. Note the difference in the 
bottom of these shells. 

The third and final reduction was made in a die of 
similar construction and shape, and in the first trial was 
made exactly to size, 5g in., with the punch rounded to 
conform to the inside of shell, allowing, of course, for 
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the thickness of the metal. This procedure was entirely 
wrong and eventually led to the pointed or closed e1 | of 
the shell being egg-shaped or parabolic, and the ou.<ide 
diameter of shell reduced from 5% in. to */,, in. less, for 
the reasons stated hereafter. 

In the fourth operation, the shells were trimmed, all 
the burrs removed and slightly countersunk in the turret 
lathe, after which they were annealed. 

In the development of the fifth operation, that of »ar- 
tially closing the shell, the punch and die in the first trial 
were made to an exact ; radius, and the result was as 
shown to the left in the illustration. The shell, after »ar- 
tially closing, refused to go any further, which resulied 
in the bulge around the center at A, as shown. 

The punch and die were then made as shown in Fig. 3. 
As the shell was worked upside down, the punch was 
hollowed out to the exact shape of the shell at the closed 
end, as at Y. The outside was turned to size to fit the 
set edge A of the die, and then hardened and polished. 
The die was bored to the exact size of the shell, which was 
*/e, in. less than 5% in., to center and held it in position. 
The set edge A in the face insured absolute alignment of 
the punch and die when setting. The curve B is the exact 
curve of this diameter and that in turn straightened out 
at C to the slant or slope of about 30 deg., which enabled 
the stock to shoot down instead of continuing to curve, 
and resulted in the semiclosed shell shown at the right 
in the fifth operation. This shell was again annealed. 

The sixth or closing operation was made in a die as 
shown in Fig. 4. In this operation the shell can be 
worked with either side up. 

Both the die and punch are the exact shape, ;>; radius, 
hut each are 0.0025 in. less than half of 5@ in. in depth 
to allow for any possible “fin” in the final compression. 
The shell does not fill out anywhere, but presses on the 
open points. The egg-shaped point at the closed end, 
forces the open end to close first, then the faces of both 
die and punch come together, the rest of the shell fills 
out. by bulging and a very fine thin “fin” at times is left 
as shown in the sixth operation. The fin is trimmed off, 
and the ball when measured with the micrometer shows 
a variation of from 0.002 to 0.004 at any point, whic!) is 
accurate enough for the purpose. 


33 

Paracit, a new rust-preventing, insulating and impreg:::t- 
ing material is an organic chemical, a pure product of 
densation, which shows a great resistance to all che! 
influences. It has great electrical insulating power, a! 
neither cracked by heat, nor split off by the fatty acids w' ch 
are so damaging to electrical conductors. It is manufac 
both in the solid and liquid form ‘and finds various us in 
the electrical, chemical, instrument and machinery t) s. 
Paracit coatings, to be dried in the air or an Oven, a! 
plied to metal objects by brush, immersion or _ sp! 


methods and produce smooth surfaces showing no mar! of 
the brush. The objects are in no way attacked by th o- 
lution. If intended to stand high temperatures, the c ng 
is subjected to heat treatment, either in an oven or W a 
torch. Thus may be formed a deep black coating, less e! - 


but capable of standing temperatures up to some 570 d¢ 
Paracit solutions may be colored in various ways. 
insulator, Paracit has the advantage that it can firs. »~€ 
melted, and then by heating, rendered comparatively infi 
and insoluble. The longer Paracit insulations remain ii: | 
machine, the harder, more infusible and insoluble thé 
come. Temperatures of even 750 deg. F. do not damage m. 
Not only are Paracit coatings used to resist acids, alk 
and atmospheric influences, but even for protecting | 
tubes against the corrosive influences of the water. This 
stance is made by the Paracitgesellschaft m. b. H., Fre" 
furt am Main, Germany.—Condensed from “Die Réhrem:n- 
dustrie.” 
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A Grinding Operation 


The engraving, Fig.'1, shows a spline shaft with four 
keys an integral part of the shaft, the forked end mak- 
ing part of one form of universal joint coupling. 

The faces A and B, 1 in. apart, are to be ground to a 
limit of 0.0005 in. The overall length of this shaft made 
it undesirable to set the job upright in a fixture. A 
light, cast-iron frame A, Fig. 2, was made, with steel 
narts fitted as follows: B, an adjustable bushing threaded 
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FIG. |~ PIECE TO BE GROUND FIG.2- FIXTURE 


A GRINDING OPERATION 


in the casting at the top; C, an angle plate the horizontal 
foot having an open end and furnished with a leaf and 
clam) screw D; E, a block grooved to suit the keys on 
Shaft: F, a split collar with setscrew. 

Tie job was inverted and the small end pushed up in 
the adjustable bushing at the top of the fixture, the 
grooved block EF engaging with one of the keys on the 
shaft, the open foot of the angle plate locating the forked 


— 


end, end clamped laterally by means of the clamp screw 
and leaf. The split collar was next gripped on to the pro- 
truding end of the shaft close to the top of the fixture, 
the threaded bushing forcing the split collar upward un- 
til the shaft shouldered at @. 

The back of the casting was bored for a 1%-in. rod 
‘arrying an indicator adjustably set to register one of the 
faces operated on, and adapted to swing clear of the path 
of th: emery wheel. The table carrying the fixture was 
then moved until the other side of the wheel was en- 
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gaged, and a square plug used as a second gage completed 
the operation. 


G. H. Tuomas. 
Elmira, N. Y. 


“Foundry Finished” Bearing Surfaces 


I was recently commissioned to design a swing saw 
for wood working, in which the machine work was to be 
reduced to a minimum, in fact practically entirely elim- 
inated. The saw must be strong enough for heavy saw- 
mill work, yet at the same time of minimuin weight in 
section, to keep the cost of castings as low as possible. 

It was finally decided to use tubular cored sections 
throughout the saw, the head, or upper end being made 
about as shown by Fig. 1, the shaft to run in babbitted 
bearings at A and to be collared against B, and the frame 
to swing upon surfaces C’, which also were to be babbitted. 


CC, 
A] 











FIG.1 | FIG.2 
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THE Work AND THE JIG 

The surfaces D were to be left rough, there being nothing 
in contact with them. Fig. 2, the babbitt section, shows 
the manner in which the babbitt was to be disposed. It 
was determined to cast the three babbitt surfaces at the 
same time by a single operation, by means of a babbitting 
jig, and with the babbitt poured into the opening D, while 
the work was resting with the end A downward. 

Two similar babbitting jigs were made up and placed 
cn a babbitting mandrel, as shown in Fig. 3. The jigs, 
A and B, are exactly alike, being made from the same 
pattern and finished as nearly alike as possible. Refer- 
ring to jig B, which is shown in section, surface C forms 
the finish of babbitt surface C, in Fig. 2. Likewise, sur- 
face B, Fig. 2, is formed by surface ), Fig. 3. Mandrel 
E, Fig. 2, forms the inside finish A, Fig. 2, thus com- 
pleting all the finished surfaces at one operation. 

Some holes were cored through section £, Fig. 2, so 
that the babbitt, when poured into A, could flow through 
them after the lower end of the mold had been filled, and 
perhaps congealed too much to permit more babbitt to 
pass along B to C, thus a few holes cored in F safeguard 
the entire babbitting operation. 

When jigs A and B, Fig. 3, are placed in position, they 
slide against a conical surface at either end of Fig. 1, 
thereby centering the shaft or babbitting n.andrel without 
further trouble. 

James F,. Hoparr. 

Fort Wayne, Ind. 
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Fixture for Transmission-Gear Lugs 


This fixture was made to overcome the noise usually 
caused when shifting the gears. The desired result was to 
have the lugs lap each other ;; in. at the point where they 
went into mesh and still maintain a bearing across the 
end of the lug. To do this the fixture shown in Fig. 1 
was designed. This fixture consists of a sliding spindle 
A mounted on a dovetail slide and operating by means of 
the worm B and the wormwheel C to give a rotary motion, 
and a cam D to give a longitudinal motion. The slide 
operates against a spring EF by a roller on the side of 
the fixture. The work is held by a clamping collet inside 
the spindle and clamped by the drawbar and _hand- 
wheel I’. 

Fig. 2 shows a cross-section of the slide, A being the 
spindle on which is keyed the wormwheel B and the cam 
disk C. The clamping collet D fits inside the spindle A 
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Fie. 1. THe MiItuiIne FrxtTure 
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Fic. 2. SECTION OF THE SLIDE AND COLLET 


and is drawn into place by the drawbar E and the hand- 
wheel F’. 

Fig. 3 shows a sample of the work and the relation 
between the cam and the end of the lugs. It will be seen 
that in laying out the cam, the end view was laid out on 
the cam disk and radial lines extended from points to 
be milled. The throw of the cam was then measured from 
the low point of the cam (;%; in.) on the edge of the cam 
disk. A flexible scale was laid across the edge of the cam 
disk between the high and low points and a line scribed. 
The cam was made on the.-index head of the milling 
machine, the head being set with the axis of the cam disk 
in a vertical position. A cutter the size of the roller was 
placed in the spindle of the machine and set with its axis 
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on the axis of the cam disk. The angle of 36 dev. be- 
tween the high and low cam was divided into a conve:ient 
number of holes on the index plate, the 47 holes circle 
being used, thus making 188 holes. The total number of 
holes was divided by the number of thousandths ris ap- 
proximately 94. This gave two holes on the index « 'rcle 
to 0.001 in. on the screw. The cutter was then set a‘ the 
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PIECE TO BE MACHINED 
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DETAIL OF CAM 


Fic. 3. Cam AnD Piece TO BE MACHINED 
high point of cam, the index head rotated two holes and 
the machine table raised 0.001 in. The operation was con- 
tinued by alternately raising the machine table ani in- 
dexing head two holes until the low point of the cam was 
reached. The index head was rotated until the high 
point of the next cam was reached, when the operation 
was repeated. By milling the cam in this manner a 
emooth surface and curves of a form to fit the roller were 
cbtained. 

It will be seen that any similar work of varying diam- 
eters could be milled from this cam, making all transmis- 
sion gears interchangeable in regard to this feature. 


SETTING Up AND OPERATING 


The fixture Fig. 1 is placed on the machine platen with 
the tongues G (which are 45 deg. with the axis of the spin- 
dle) in the T-slot and the feed-wheel H toward the out- 
side of the machine. A 45-deg. cutter approximate!y the 


same diameter as the work to be milled, shaped simi!ar to 
2 valve-seating tool, is placed in the spindle of th: ma- 
chine and set with the axis of the cutter on the avis of 
the work, the face of the cutter being parallel wi \ the 
end of the work. 

The operator then sets the fixture with the poi: ‘er J 
adjacent to a zero line scribed on the cam disk. hen 
milling the spindle gear, Fig. 3, it is placed in the <ollet 
of the fixture, Fig. 1, the gage pin K is lowered ai | the 
driving face of the lug held against the pin. The c«'let is 
then tightened by means of the handwheel F. Tho gear 
is fed toward the cutter until it just touches the «nd of 
the work, the machine table is locked and the feeding 
wheel H revolved in a clockwise direction ;the-wor} being 
milled as the cam passes under the roller. When © com- 


plete revolution of the cam disk has been made, fou: driv- 
ing lugs are milled and the work is removed from te fix- 
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ture. Gears having square broached holes are clamped on 
en expanding holder which fits the collet. 
Haroitp Brown. 
Moline, Il. 


Table of Round Seats for Machine 
Screws 


The table covers the proportion of round-head screws, 
A. S. M. E. standard. It is the same table as appears 
in the AMERICAN MacuINist HANnpDBOOK, with FR or 














A= Diarz. of Body i ie. 
B= 854 -Q.005=biam.of * eX a. 
C=07A=Heightof ‘Mead | * yw / * a ; 
Head Bp \@].-} .----- x A 
D=O/73At0015=Width of : 7 R 
Slot 4 ye 
£=05C+00/=Depth of Slot -— dget 
pepitear2 
= ¥ val t-(--- 
F Vas6) C KC >| AM.MACHINIST 
R05 mosqG 
lana -258. 
4 
A = Diam. of body; 
B = 1.85 A — 0.005 = diam. of head; 
C = 0.7 A = height of head; 
D = 0.173 A + 0.015 = width of slot; 
E = 0.5C + 0.01 = depth of slot; 
F = Y 0.5 B)? + C; 
R=0 Enong 
cos / a 
TanZa +22 
an Z Cc 
A B Cc D E R 
0.060 0.106 0.042 0.025 0.031 0.054 
0.073 0.130 0.051 0.028 0.035 0.067 
0.086 0.154 0.060 0.030 0.040 0.079 
0.099 0.178 0.069 0.032 0.044 0.092 
0.112 0.102 0.078 0.034 0.049 0.104 
0.125 0.226 0.087 0.037 0.053 0.119 
0.138 0.250 0.096 0.039 0.058 0.129 
0.151 0.274 0.105 0.041 0.062 0.141 
0.164 0.298 0.114 0.043 0.067 0.154 
0.177 0.322 0.123 0.046 0.071 0.167 
0.190 0.346 0.133 0.048 0.076 0.175 
0.216 0.394 0.151 0.052 0.085 0.204 
0.242 0.443 0.169 0.057 0.094 0.230 
0.268 0.491 0.187 0.061 0.103 0.255 
0.294 0. 0.205 0.066 0.112 0.279 
0.320 0.587 0.224 0.070 0.122 0.300 
0.346 0.635 0.242 0.075 0.121 0.329 
0.372 0. 0.260 0.079 0.140 0.354 
0.398 0.731 0.278 0.084 0.149 0.379 
0.424 0.779 0.296 0.088 0.158 0.406 
0.450 0.827 0.315 0.093 0.167 0.429 


TABLE OF ROUND HEADS FOR MACHINE SCREWS 


radius added, and a formula for finding it. I have often 
found it necessary to calculate this for screw-machine 
tools, and so prepared this table, which may be of some 
help to others. By following the completed circle and 
doited angle the formula can be followed very easily step 
by step and hardly needs any other explanation. 
Harry Lent. 
Dayton, Ohio. 
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A Useful Jig Feature 


A fairly cheap and simple feature, that has been suc- 
cessfully introduced into jigs to be used on multi-spindle 
drilling machines, where the drilling is done from two 
Sides, is shown in the engraving. 

It consists of a hinged foot A, which is fastened to the 
drilling-machine table B by two screws and dowels. . The 
drill spindles C are arranged on the drill-spindle holder 
D, so that they match the jig in positions 1 and 2. 
The holes Z, F and G, are drilled when the jig is in the 
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first position. The jig is then turned over into the second 
position, when the holes #/ and J are drilled. 

The advantage of eliminating the time and labor ex- 
pended in maneuvering the jig into position under the 
drills will be appreciated by all who have had experience 
in drilling work. 

It was found that such jigs could generally be designed 
so that the work piece could be put in and removed with- 
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A USEFUL JIG FEATURE 


out removing the jig from the hinge. The one disadvan- 
tage connected with this fixture is that the spindle head 
D must be raised high enough, or the table lowered suffi- 
ciently to swing the jig from one position to the other; 
but this slight disadvantage is far outweighed by the 
advantages derived from the feature. 
Franz ScHMIDT. 
Providence, R. I. 
cA 
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Tool for Press Tool Setters 


Die setters and punch-press hands are sometimes 
severely injured when turning the press by hand by for- 
getting to turn the clutch out before inserting the round 
bar in the hole in the crankshaft of the punch press. The 
illustrations show a cheap device that is designed to ren- 
der this most dangerous job safe. 

A tool-steel hardened pin, with rounded ends, is driven 
through the hole in the crankshaft. The wrench is forged 
of machine-steel and the jaw case-hardened. The direc- 
tion of rotation of the punch-press crankshaft is forward 
as shown by the short arrow in Fig. 1. 

With a wrench like this, no die setter is very likely to 
be injured in case he attempts to lower the ram while the 
clutch is in, even though he accidentally step on the 
treadle, because the action of the press with power on will 
instantly throw the wrench up and off the crankshaft. A 
die setter never has any occasion to lower the ram from 
its highest position, by putting the wrench on in a re- 
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versed position and turning the crankshaft backward. 
However, he sometimes wishes to raise the ram, by turn- 
ing the shaft backward, after it has been safely lowered 
a certain distance. In order to do this he is obliged to 
place the wrench in the position shown in dotted lines, 
because the ram has already been lowered some. 
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Toot For Press Toon. SETTERS 


If, by this time, he has not thought of turning off the 
clutch, even after hearing the warning clicks, and for 
any reason the clutch is accidentally thrown in, the 
wrench handle is simply jerked out of his hands and falls 
to the floor. 

C. W. Hinman. 

Chicago, Ill. 
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Table of Prime-Number Fractions 


The table shows decimal equivalents of common frac- 
tions having prime numbers for both -numerator and de- 
nominator. As an example, suppose it is required to find 
the thread angle of a worm. The formula may be written 
as follows for diametral-pitch worms: 
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Tangent angle = 2 X 3 
Then from table 
714 
& = 0.7143 and as = 0.35715 


which is the tangent for 19 deg. 39 min. 
For another example (see engraving). 














Given Found. 
a = 23 
b = 23.6166 
e = 31 
e =13 
h = 17.5212 
By the formula 
>. 4 hXe 
bm °° onah = —~* 
a 
a a 31 13 
Substituting in the formula to find h = aa, the 
ao 
table gives 43 = 0.5652 
0.5652 
31 
5652 
16956 
17.5212 =h 
ala 17.5212 K 31, 
and again substituting to find b = — From 
~~ 
the table 3% = 0.7419, 
therefore / ao 23.6166 
hererore 0 = -—-3s77>7 = Bd. ° 
eTore 0.7419 916060 


_ 
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Winstow Baxter. 
Quincy, Mass. 
°° 
oe 
In the open yellow-pine forests of Washington and Oregon, 
a collapsible plow is being used in digging fire lines to stop 
surface fires. The plow can be dismantled and folded into 
a compact form, so that it can be packed on horseback, :n6 


weighs only 40 lb. When in use, one man with a horse can 
do the work of 20 or more men working with shovels. 
32 ° 
A simple, and what is claimed to be an efficient method of 


cleaning oil-soaked belts, is to coil the belt loosely in a tub 
of sufficient size and then cover it with whiting. Cae sheuld 


number threads , . » wines i eter Mhabedinn tad 
Tangent thread angle ™ ; i : 7 : ae be taon to see ent the whiting is thoroughl) distril d 
. . diametral pitch x pitch diam. in between the layers of the belt and in a short time the oil 
will be almost entirely absorbed by the whiting. It is ifen 
Find the angle of a worm 7 diametral pitch, 5 threads, only necessary to wipe the belt clean to make it avail. le 
2-in. P. diameter: for further use. 
Denominators (Prime Numbers Only) 
97 89 83 79 73 71 67 61 59 53 47 43 41 37 3l 29 23 19 17 13 11 7 5 
1 .0103 .0112 .0120 .0126 .0137 .0141 .0149 .0164 .0169 .0189 .0213 .0233 .0244 .0270 .0323 .0345 .0435 .0526 .0588 .0769 .0909 .1429 .2000 6333 
3 .0309 .0337 .0361 .0380 .0411 .0423 .0448 .0492 .0508 .0566 .0638 .0698 .0732 .0811 .0968 .1034 .1304 .1579 .1765 .2308 .2727 .4286 .6000 
5 .0515 .0562 .0602 .0633 .0685 .0704 .0746 .0820 .0847 .0943 .1064 .1163 .1220 .1351 .1613 .1724 .2174 .2632 .2941 .3846 .4545 .7143 
> 7 .0722 .0787 .0843 .0886 .0959 .0986 .1045 .1148 .1186 .1321 .1489 .1628 .1707 .1892 .2258 .2414 .3043 .3684 .4115 .5385 .6364 
= 11 .1134 .1236 .1325 .1392 .1507 .1549 .1642 .1803 .1864 .2075 .2340 .2558 .2683 .2973 .3548 .3793 .4783 .5789 .6471 .8462 
© 13 .1340 .1461 .1566 .1646 .1781 .1831 .1940 .2131 .2203 .2453 .2766 .3023 .3171 .2514 .4194 .4483 .5652 .6842 .7647 
2 17 .1753 .1910 .2048 .2152 .2329 .2394 .2537 .2787 .2881 .3208 .3617 .3953 .4146 .4595 .5484 .5862 .7391 .8947 
S 19 .1959 .2135 .2289 .2405 .2603 .2676 .2836 .3115 .3220 .3585 .4043 .4419 .4634 .5135 .6129 .6552 .8261 
& 23 .2371 .2584 .2771 .2911 .3151 .3299 .3433 .3770 .3898 .4340 .4894 .5349 .5610 .62'6 .7419 .7931 
2 29 .2990 .3258 .3494 .3671 .3973 .4085 .4328 .4754 .4915 .5472 .6170 .6744 .7073 .7838 .9355 
“ 31 .3196 .3483 .3735 .3924 .4247 .4366 .4627 .5082 .5254 .5849 .6596 .7209 .7561 .8378 
& 37 .3814 .4157 .4458 .4684 .5068 .5211 .5522 .6066 .6271 .6981 .7872 .8605 .9024 
B 41 .4227 .4607 .4940 .5190 .5616 .5775 .6119 .6721 .6949 .7736 .8723 .9535 
a, 43 .4433 .4831 .5181 .5443 .5890 .6056 .6418 .7049 .7288 .8113 .9149 Only those common fractions having prime 
= 47 .4845 .5281 .5663 .5949 .6438 .6620 .7015 .7705 .7966 .8868 numbers for both the numerator and denomin- 
& 53 .5464 . 5955 . 6386 .6709 .7260 .7465 .7910 .8689 .8983 ator are given in above table. Others can be 
z 59 .6082 .6629 .7108 .7468 .8082 °.8310 .8806 .9672 found by simple multiplication or division as: 
£ 61 .6289 6854 .7349 .7722 8356 .8592 .9104 $4 =7 X32 =2 X 0.3239 = 0.6478 
§ 67 .6907 .7528 .8072 .8481 .9178 .9437 43 = 4 X 4§ = 0.4194 + 3= 0.1398 
5 71 .7320 .7978 .8554 .8987 .9726 
Z 73 .7526 .8202 .8795 .9241 
79 .8144 .8876 .9518 
83 .8557 .9326 
89 .9175 
COMMON FRACTIONS AND THEIR DECIMAL EQUIVALENTS. (SEE NOTE ABOVE) 
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Chucking Fixture for Lathes 


The tool described by John H. Serfass on page 365 would 
no doubt do good work if one could rely on the hole in the 
work always being uniform, and a good fit on the chuck. 
Now the sketch accompanying Mr. Serfass’ article shows the 
plug screwed right up into the taper in the chuck body. This, 
I take it, is the position of the plug, when it is clamping the 
work with the four keys. If this be so, what will happen if 
the hole in the work is at all large (say 0.004 in.)? Ob- 
viously the chuck cannot, under such a condition, clamp the 
work securely, for the plug can be screwed no further into 
the chuck. This inability to clamp work, unless the hole be 
held within small limits, is a serious disadvantage, for at 
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CHUCKING Fixture ror LATHES 


least 65 per cent. of steel parts today have ground holes, and 
any unnecessary accuracy in leaving stock for grinding 
should be avoided. 

Taking these matters into consideration, one comes to the 
conclusion that an ideal chuck would be one on which, de- 
spite any slight variation in t'.< size of the hole, the work 
would be held securely and central with the hole. A chuck 
which satisfies this important condition and which has proved 
both its ease in operation and its moderate expense, is shown 
in the illustration. 

The chuck can be made in different sizes, to suit the va- 
rious ranges of work and the different machines. The split 


‘bushings A are made of tool steel, hardened and ground in 


the sizes smaller than }§ in. outside diameter and of cast 
iron in all larger sizes. Making the body itn two parts, has 
an advantage over Mr. Serfass’ design, inasmuch as a new size 
of body can be made much cheaper than if the threaded part 
of the body has to be made each time. 

We have found by experience that “pulling in” the bushing 
by means of the draw-bolt B, nut C and handwheel D, is 
superior to any other method of tightening chucks. It has 
the advantage of leaving everything free in front, for the 
toc's all set for working in front of the chuck are generally 
in the way when vsing a spanner or socket wrench. The 
ta>cr part E of the body is made of machine steel, case-hard- 
ened and ground. 

N. F. STOCKBRIDGE. 

Providence, R. I. 
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Shop Trigonometry 


Oa page 116, Burton A. Prince voices his opinion on this 
subject and in essence says that only the simplest of “trig” 
is of any value to the shop man. This to my mind is almost 
as bad as saying that only two tools are necessary for mak- 


ing a machine, i.e., the hammer and chisel. 
Many machines are made with elemental tools but they are 
none the better for that—in fact, they are very much the 


reverse. The same applies to trigonometry. By the re- 
Peated application of the functions of right-angle triangles, 
it is, no doubt, possible to solve any angle, but the method is 
archaie, 

Just as we would look upon a man as being mentally 
deficient if we caught him softening a turning tool so as to 
file it up, when a suitable grinder was available, so would we 
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QUESTION 


regard a man who, having problems to solve, would not take 
advantage of every labor saving method that was available. 

The main fault with trigonometry as it is taught over 
here, is that it is too academic. The exercises are not 
such as the machinist is ever likely to run into, or else 
they are so badly put that the machinist fails to see the 
connection. After a hard day’s work a machinist is not in 
the best condition to appreciate abstract examples, however 
useful they may be. 

If the examples are in such a form that the student can 
look upon them as something applicable to his work, then, 
however tired he may be, he can realize their usefulness to 
him. But whatever a man or boy is taught he should be 
led by suitable stages up to the best method. 

The best methods are those that produce the desired re- 
sults in the shortest time. Now if we end off trigonometry 
at the right-angle triangle we are not teaching the quickest 
method any more than if we taught a boy to extract a root 
by arithmetical means and left it at that. Personally, I 
think that trigonometry is extremely useful to the shop man 
and only the fringe of its usefulness to him has been 
touched if he confines himself to the right-angle triangle 
and its simple functions. 

Mr. Prince says that he tore the pages relating to these 
simple functions from his old book of “trig” and threw the 
remainder into the waste-paper basket. He would have 
been better advised to have given it to some bright machinist 
in his class and have encouraged him to wade into it a little 
deeper than the solution of right-angle triangles. 

WALTER G. GROOCOCK. 

Guildford, Eng. 
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Raising the Melting Point of Solder 


Regarding George W. Armstrong’s inquiry at page 324, as 
to any metals which can be added in*a powdered or granu- 
lar form to melted half-and-half solder around a point to 
form a composition of much higher melting point than that 
of soft solder, it may be pointed out that theory and my 
practice also, so far as it goes, points to two ways in which 
this may be done. 

It may be accomplished, by adding a metal which forms a 
chemical compound with the metals of the solder, and has a 
heat of formation high enough to -raise the mixture to its 
melting point. Of such metals, only certain rare and pro- 
hibitively expensive ones occur to me now and the result- 
ing compounds are brittle. The second method is, to super- 
heat the solder strongly, and then add some metal, such as 
copper, which gives an alloy of higher melting point than 
the lead-tin compound. Nickel would also have a strongly 
marked effect on raising the melting point and I would ad- 
vise Mr. Armstrong to test these two metals, preferably the 
copper, because of the greater ease of subdividing it. 

DONALD M. LIDDELL. 

Elizabeth, N. J. 
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Performance of Machine Tools 


An investigation as suggested by Professor Jenkins, on 
page 320, would be very valuable. It would be greatly ap- 
preciated by many engineers and superintendents, especially 
in small factories where one cannot afford to carry out ex- 
periments or tests. 

I have been thinking for some time of asking the readers 
of the “American Machinist” to give their experience on the 
horsepower required for driving standard types of machine 
tools under average conditions. Such information tabulated 
for the various types of screw machines, millers, punch 
presses, lathes, etc., would be valuable to the master mechanic 
or superintendent who has to take care of getting the right 
size of electric motor for driving a number of machines. 

The maker of a lathe will tell you the horsepower it takes 
to drive the machine in question, but his estimate is based on 
the full-load capacity of the machine. In a majority of cases 
machine tools’ are not run to the limit of capacity, especially 
in shops where small interchangeable parts are manufac- 
tured. 





580 AMERICAN 


Taking my own case, on one of our floors we have two 
lineshafts each driven by its separate motor. One day when 
only a few machines were running from each it occurred to 
me that by fixing up a clutch where the shafts met and 
throwing off the belt on one motor I would be saving power 
by running one motor only. We have since found that one 
motor can pull all the machines we have had a chance to 
run under light conditions, but I doubt if it is powerful 
enough to pull them all on a heavy load. I may be overload- 
ing the motor and would therefore greatly appreciate infor- 
mation on this subject. 

H. B. CARLSON. 


Chicago, Ill. 
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A Premium System in the Drawing 
Office 


More articles like that of F. W. Harris, on page 179, in 
which he recounts difficulties which he met in putting a 
premium on close work in the drafting room would be the 
best possible thing for most of us to read. We are so accus- 
tomed to having our own plans go wrong and so used to read- 
ing only of the successes of others in the technical papers 
that we come to feel that that is the normal condition. A 
report of something that has failed will save more people 
from making mistakes than two reports of successful schemes. 

I have often wondered why drafting rooms do not adopt 
the practice of architects and insist that the shop shall 
check over all drawings before they are used. When an 
architect furnishes both scale elevations and full size details 
and the two are found to differ, a builder using either one 
without going back to the architect for further instructions 
will probably have to pull out his work and do it over. This 
presupposes an ability to read drawings intelligently on the 
part of shop men which is not always found, but which would 
be profitable if it were present. 

The usual scheme by which the drafting room assumes 
that it knows everything including the best methods of 
manufacture, is good in those cases where the head draftsman 
is a shop man who does know. In other cases it is not suc- 
cessful. In all cases it is provocative of more or less jeal- 
ousy. On the other hand, there are very successful concerns 
where the shop men are not merely called in to scan drawings, 
but are expected to study them before the design of a ma- 
chine is accepted. In this way the foundry man and pattern 
inaker can tell where a change will reduce the cost of castings 
without in any way hurting the finished machine, and the 
machinist can see if the machine may be repaired without 
entirely disassembling it. To my mind these are also the men 
who can and should most easily and intelligently check the 
drawings which they receive. They intuitively see the whole 
thing in their mind’s eye, and much more clearly than a 
draftsman is likely to. 

ENTROPY. 

Worcester, Mass. 
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Descriptive Geometry 


In- Vol. 38, page 987, appears an article by F. G. Higbee 
under the above title. Now is this a right term for what the 
writer intends to convey? To me, and I expect to many 
others, reading the article, his appears to be an entirely 
wrong definition of one of the greatest aids the draftsman, 
engineer or student has. 

All geometry is descriptive, whether plane, solid or per- 
spective. Every line, every shadow line on any and every 
geometrical design is descriptive of what it is intended to 
represent, If that is not so, then what is geometry, anyway? 
Geometry, as I understand the term, is the science of the ar- 
rangement of lines to form figures having a descriptive mean- 
ing in which every line has its own particular descriptive 
function relative to that which it represents. 

What is said in the article of being able to think in three 
dimensions, seems again not quite aptly put, for that can be 
taken to mean a plan view and end view and side view, 
whereas I should take it also to mean thinking in perspective. 
Both are descriptive, certainly, as applied to geometry, but, 
as I say, so is all geometry. If the writer means by his term 
natural perspective, it is quite inept and inefficient; if for 
technical reasons the word geometry, such as he is referring 
to, must be used, then give it a more suitable adjective. Vis- 
ual Geometry would far better describe the laying down of 
a design thought out in perspective before making a work- 
ing drawing of mechanism. This would also distinguish it 
from geometrical design in projected true or parallel perspec- 
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tive; that is, projected from a design already made. Vi ual 
Geometry, or the natural view of a piece of mechanism: as 
seen in the mind’s eye of a designer, is a term easily uncer- 
stood and specific. 

Visual Geometry is an infallible aid in avoiding what one 
may term “silly” mistakes; such, for example as drawins a 
countershaft with the striking rod passing between the arms 
of a pulley. Half the mistakes of draftsmen occur sin ply 
because they have not been trained to see all around what 
they are doing. Another advantage is that Visual Geom: try 
enables a draftsman, even with little or no practical op 
experience, to so arrange his parts of mechanism, that m ]d- 
ing is easy and erection simplified. 

One of the very best aids to acquiring Visual Geomeiry 
is to practice sketching to scale in perspective from maciin- 
ery. This, of course, is not as accurate as the photographie 
camera, but if persisted in will, with practice, become ap- 
proximately a truly proportional view of an object. This 
method must be taken in hand progressively, beginning with 
quite a simple right-lined object such as an oblong tuble 
with straight legs. 

The method is roughly as follows: The sketcher takes up 
the position from which he desires to have his view. It is well 
to mark the position with chalk, so that if he has for any rea- 
son to move away he can take up the exact position agzin. 
He then observes on the object a prominent feature or line 
on a level with his eye, or if all he is sketching is below 
that level, a mark on a wall behind or on any other object 
behind the one he wishes to draw. He draws a horizontal 
line on his paper to represent this line of vision, or visual 
line, and from it all measurements are taken up and down as 
required. He should also netice a prominent vertical line 
on the machine, near the center if possible. If none exists, a 
chalk line may be made on it, as truly vertical as possible 
and from it he should measure all dimensions to right or left 
of it, always starting from it to avoid accumulation of error. 
It is advisable to sketch all of some collective portion of the 
object and gradually thus piecemeal complete it, as in this 
way accurate results are obtained. 

Holding an ordinary 6-in. rule at arm’s length, on a line 
with his eye and some part of the object cutting either the 
horizontal or vertical line, he slides his thumb along the rule 
until the distance between his thumb and the end of the rule 
apparently measures that part of the object. He sets off 
this distance on his drawing in the proper relation to the two 
lines first drawn. This process is repeated for all the salient 
features on the object and if done with a little care and with 
the least possible movement of body, an almost perfect per- 
spective sketch to scale will result. After some little prac- 
tice the view may be made rapidly and accurately. The main 
thing is not to attempt too much at first and get the vanish- 
ing points on the horizontal line on paper correct. 

CHARLES PRESCOTT FULLER. 

Charkov, Russia. 


cea 


oe 
Filing Technical Clippings 

I have been much interested in the various articles which 
have appeared from time to time in these columns on “Does- 
the Reading of Technical Papers Pay?’ It will be perhaps 
of interest to some to know the system I have adopted for 
filing such information after reading. 

Having accumulated a fair pile of cuttings on various 
matters, I decided in order to bring them into a useful form 
to try a system of binders or folders. These were purc)sed 


for a trifling amount (half a dozen to commence) and headed 
in such ways as: 

(A) Shop Organization. 

(B) Shop Practice. 

(C) Machine Tools (description and mechanics of). 

(D) Heat Treatment of Metals. 

(E) General Articles, and so on. 

As each issue comes in, the various articles are re! oved 
and filed under their particular heading. Of course, futher 
subdivision can easily be made from time to time to me:~ the 
requirements of the reader. A handy loose-leaf index «0m- 
pletes the scheme and each article is indexed at onc and 
numbered so that by merely referring tod it the article nted 
is immediately found. 

I have previously tried filing all the cuttings in one *: der 
but find the above method much better, as any one !' der 
refers to one branch of work only, and the trouble oi av- 
ing to constantly remove all the pages, in order to »ring 
similar articles together is completely obviated. I hichly 
recommend this method and feel sure that the slight :! itial 
trouble in effecting the classification of articles, is more than 

3; on 


compensated for by the useful pile of information alwé: 
hand. 


Kent, Eng. H. I. VANDELL. 
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some of our subscribers, who have sent us money 
which our records show has never been received in our 
office, will be interested to know that an arrest has been 
made in the New York Post Office which may serve as 
a partial explanation. A window clerk has been arrested 
and arraigned before United States Commissioner Hitch- 
cock on the charge of stealing letters from the mails. 
When searched, thirteen letters were found upon him 
all addressed to P. O. Box 302, which is used for sub- 
scription mail for the AMERICAN MAcHINIsT and Power. 
The Federal authorities believe that the clerk’s steal- 
ings cover a period of nearly nine years. 
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The “American Standard” for Flanges 
and. Flange Fittings 

The tangle in regard to a standard for pipe flanges 
and flange fittings has apparently received a few more 
twists and knots, although the final outcome may be a 
happy one. 

To review the situation a little, in 1894 committees 
of the American Society of Mechanical Engineers, the 
Master Steam and Hot Water Fitters’ Association and 
Pipe Fitting Manufacturers adopted a standard known 
as the A. S. M. E. standard of 1894. This covers flange 
dimensions and bolting only, for a standard weight ma- 
terial. A few years later, the manufacturers set under 
way a movement to bring about uniformity in the 
flanges and bolting for extra heavy fittings designed for 
250 lb. pressure. This resulted in the adoption of what 
has been known as the Manufacturers’ Standard of 1901. 

As time went on, it became evident that the center- 
to-face and face-to-face dimensions of all flange fit- 
tings, including low pressure, standard pressure and ex- 
tra heavy, should be established. Further, for the heav- 
ier fittings, there was a lack of uniformity required to 
give the necessary quality of safety, and the highly de- 
sirable one of interchangeability. This work of stand- 
ardization was started some six years ago by a commit- 
tee of the Master Steam and Hot Water Fitters’ As- 
sociation. Later, a committee of the American Society 
of Mechanical Engineers also took up the work and a 
Manufacturers’ Committee was asked to codperate. The 
result was the approval on the part of the societies’ com- 
mittees of the standard published last year and known 
as the 1912 U. 8. Standard. This the Manufacturers 
refused to adopt or approve. On the contrary, they set 
up a standard of their own known as the Manufacturers’ 
Standard. 

Meanwhile, the 1912 U. S. Standard has been adopted 
by the American Society of Heating and Ventilating 
Engineers, the United States Bureau of Standards, the 
Bureau of Yards and Docks of the United States Navy 
Department and other governmental departments. But 
manufacturers have refused to supply fittings to this 
standard except at an increased price. 

To bring about desired uniformity and untie the tan- 
gle, conferences have been held between the Manufac- 
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turers’ Committee and the A. 8. M. E. Committee. The 
result is a compromise standard known as the Ameri- 
can Standard for flange fittings, for standard and ex- 
tra heavy pressures. It was adopted on Sept. 17, 1913, 
by the Committee of Manufacturers on Standardization 
of Fittings and Valves. It is to become effective on 
Jan. 1, 1914. The committee of the A. S. M. E. has 
agreed to the details of this new standard, but will 
be unable to bring it before the council of their society 
until Oct. 14, next. Thus it cannot as yet be said to 
have the approval of the American Society of Mechani- 
cal Engineers. 

The Master Steam and Hot Water Fitters’ Assoccia- 
tion has not been a party to this compromise. 

Turning to the merits of the 1912 U. S. Standard 
and the American Standard, for the Manufacturers 
Standard has now been done away with, the point of 
difference lies in the face-to-face and center-to-face di- 
mensions. The 1912 U. 8. Standard brought about uni- 
formity in this respect and thus interchangeability. The 
American Standard lacks this desirable feature. Other- 
wise there is little difference. Thus the compromise is 
frankly a giving up of the principle of interchangea- 
bility for the sake of probable uniformity. The com- 
mittees have done what they believe is best, but the adop- 
tion of a new standard is a matter of slow growth. It 
is a pity that the noncompromised, 1912 U. 8S. Standard 
had not been given a little longer time to gain the gen- 
eral adoption that seems to have been its due. 
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The Use of Speeders in Drilling 


One of the problems which present themselves to anyone 
who is interested in the economical drilling of holes is 
the securing of proper speeds for different sizes of holes 
in a piece of work. Where the output is large enough to 
warrant a special machine which can be designed so that 
each drill will be driven at its proper speed, the utmost 
economy can be obtained. In the majority of cases, 
however, work must be done in a drilling machine having 
sufficient capacity for the largest hole to be drilled, and it 
becomes increasingly difficult to secure proper speeds for 
the drills of different sizes. 

This is particularly noticeable on work which has to 
be done under a large radial with its heavy spindle-driv- 
ing mechanism, which, while none too large for its maxi- 
mum work, is altogether out of proportion when it comes 
to drilling the majority of holes, which are usually not 
over 14 in. in diameter. In order to secure a reasonable 
production it becomes necessary to drive the spindle at its 
highest speed, which involves undue wear. Even then, 
it is usually too slow for the hole being drilled. 

In some cases this problem is met by the use of small, 
gearing-up devices known as “speeders,” by which the 
speed of the drilling-machine spindle is multiplied so as 
to drive the drill as many times faster as may be desired. 
Where the work warrants it, different speeders are pro- 
vided for each size of drill, or at least for such sizes as 
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differ enough to demand a different drilling speed for 
economical production. And by economical production 
is meant moré than the mere time used in drilling the 
holes, as there is a decidedly higher percentage of drill 
breakage when small drills are run below their economical 
speed. 

In some cases, the use of speeders has not proved en- 
tirely satisfactory, but, so far as can be ascertained by 
careful inquiry, the main difficulty seems to be in the 
design and construction of the devices themselves instead 
of in the principle employed. In the desire to make them 
as small and compact as possible, too small gears have 
been used at times, and in some cases the material has not 
been selected with the careful consideration of the work 
to be done. “With these points taken care of, and the 
speeders designed for the particular cases in hand, there 
should be no trouble from this source, and there would 
seem to be many places where they would be a real econ- 
omy, not only in saving time and drill breakage, but also 
in preventing some of the wear and tear on the heavy 
large-spindle drilling machines, which are necessary to 
handle the larger holes of the work. It is just possible 
that this is the point which has been overlooked in some 
cases, and which may mean an economy that will be worth 
while. 
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’ The Corporation vs. the Contin- 
uation School 

Many people look upon a continuation school as a cor- 
poration school under public auspices. This is probably 
because the ratio between shop work and classroom work 
is somewhat alike in both cases. 

There is, however, a decided difference which should be 
brought to general notice. A corporation school deals 
with boys within a single organization; a continuation 
school deals with many organizations and a public school. 
A corporation school legitimately can, and does, deal with 
a selected group of boys—boys, for the most part older 
than those for whom continuation schools are intended. 
The continuation school must deal with the material that 
it finds. Moreover, the pupils in a,corporation school are 
at all times under the same influences. Their shop work 
is actually taught, and taught by men who are necessarily 
working in only one direction. The pupils in a continua- 
tion school receive, at the best, only a casual inspection 
of their shop work by the school instructor, and, in most 
cases, no definite instruction in the trade is given in the 
shop. 

In a corporation school, the least part of the expense 
is the cost of providing class work and it is of much less 
importance than the shop work. The entire expense of 
the continuation schools is little more than the salaries of 
classroom instructors. This low cost gives the schools 
their strong appeal to the public. The large corporations 
find that it pays to expend considerable money in actual 
training within the shop and further to spend enough 
more in the classroom to promote general mechanical in- 
telligence. The popular impression that a trade can be 
taught by association in the shop with journeymen comes 
down to us from the time of small shops. In those days 
the apprentice was one of his employer’s family, and the 
men with whom he worked were mechanics whose interest 
and pride in their work was more nearly like the pro- 
fessional pride now found among lawyers and physicians. 
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Swedish Machinery Building 


A visit to Sweden and Swedish machine shops s! ows 
a number of interesting features. The extent of the 
variety will probably impress a visitor first, and then tho 
important fact that the greater part of what he secs is 
intended for export. Sweden is a small nation, haviis a 
population of less than 6,000,000, and her manufactv ‘ers 
have been compelled to reach out for foreign trade. '! his 
they have done successfully, and in some cases 95 per 
cent. of a shop’s product goes abroad. 

It is not too much to say that the most important 
group of manufactured articles, and the one which prom- 
ises the greatest growth in the future is the building of 
machines and tools. The progress in this line is strik- 
ing. On the export side there has been a progressive 
increase year by year during the last decade, growing 
from $8,547,720 in 1910 to $9,827,560 in 1911. 

As influencing factors, the country is rich in vast 
natural resources of timber, iron ore and water power. 
The forests supply a large part of the present total ex- 
ports, and a wise governmental policy prevents wanton 
destruction. This is insuring the same natural wealth 
to future generations that are enjoyed by the people to- 
day. 

The iron-ore fields in the mountain district of Lapland 
are said to be among the richest in the world. Among 
her people the same process of change is being exper- 
ienced as that through which other nations have passed. 
The people are slowly forsaking agricultural pursuits and 
the tendency is for the country population to drift to the 
cities and towns, where factories have sprung up which 
afford lucrative occupation. 

In one of the latest reports of American Consul-Gen- 
eral Ernest L. Harris, to whom we are indebted for the 
greater part of these facts, it is stated that there are about 
1500 factories in Sweden manufacturing machinery and 
that these give employment to about 60,000 workmen. 
It is estimated that the annual value of the output is 
$63,000,000. This includes all kinds of machine and 
metal work, from iron and steel down to watches and 
clocks. There are about 75 firms doing a shipbuilding 
business, but the largest vessels used in Swedish trade 
are built in Scotch and Irish shops. 

The variety of products ranges from the well known 
Swedish gages, which are among the most perfect ‘na- 
chine-shop products produced anywhere in the world, to 
some of the largest hydraulic turbines. 
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We have frequently commented in these column: on 
the need for a museum or museums of American in ‘us- 
try and science, and are glad to mention any mover ont 
in the direction of establishing them. Owing to the in: ‘ia- 
tive of Frank B. Gilbreth, a museum of devices for «. m- 
inating fatigue in industry has been started in I> vi- 
dence, R. I. One of the nucleus exhibits consis - of 
factory stools and chairs of various kinds adapted to ny 
lines of work and for both men and women employee 

The final aim of such a museum may well be to get 
together in a permanent exhibit all kinds of factor’ ‘e- 
vices that affect the physical well-being of the wo er 
Thus its scope is broader than machine safeguards 1nd 
sanitary arrangements, although it may well include 1 ny 
of these. 

This is a big proposition and one worthy of success. 
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Heavy Face Grinder 


The illustration shows a heavy face and guide-bar 
grinder, recently developed by the Diamond Machine Co., 
Providence, R. I. The bed is of heavy construction, in- 
ternally ribbed and the table is provided with five T-slots. 
Flanges protect the ways from water and dirt. 

Broad column ways bear the wheel-head’s weight and 
narrow inner ways are designed to preserve the align- 
ment. These ways have a taper gib. Backlash is taken 
up by a heavy spring. The spindle is made of carbon ma- 
chinery steel, ground and lapped into phosphor-bronze 
bushings, provided with lines for adjustment. End play 
and thrust are taken up by threaded collars and ball- 
thrust bearing respectively, the whole thrust arrangement 
being shrouded with a sleeve to prevent the entrance of 
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shaft the drive is back to the left-hand side through the 
column by open and cross belts to the table-drive shaft. 
Two loose, and a tight pulley in the center, similar to 
a planer drive, rotate this shaft. The dogs do not carry 
the shift of the belt, but merely actuate the shift. A 
fourth pulley loose on the drive shaft driven from the in- 
termediate shaft is connected by friction to a cam. Trip- 
ping by the dogs releases the cam which is carried over a 
half revolution by the fourth pulley through the friction. 
The cam in turn pulls the lever which shifts the belts 
by the typical planer cam. By this arrangement the 
shock of shifting is not felt by the table and is also re- 
duced to the minimum by the working belt entering the 
loose pulley slightly before the idle belt begins to drive, 
while the shift is made positive. The direct table drive 
ic through a reducing train. 

















Am MAcHiINnisT 














eel 


Heavy Face GRINDING MACHINE 


dust. The wheel-chuck body is cast iron, tapered on the 
outside and is slotted so that it may be compressed by a 
stee! ring drawn up on the taper by bolts, thus holding 
the wheel. A backing plate, adjustable by means of studs, 
brings the wheel forward as it wears away and gives it ad- 
diticnal support. The chuck is bored to a 5-deg. taper, 
faste ued by a Woodruff key to the spindle and held in 
place by a steel case-hardened nut. Unscrewing this nut 
draws the chuck off the spindle automatically. This 
chuck is designed to hold the wheel firmly so that it can- 
hot get away even though broken in many places, and al- 
lows it to be worn down to 114 in. This method of hold- 
ing the emery ring allows the use of a narrow wheel with 
safety. 

* A three-step cone pulley fastened by a square key to 
the rear end of the spindle transmits the power to an in- 
termediate shaft on the right side of the machine by 
Meals of a 2-in. cross belt. From the intermediate 


The system of control is from both the front and rear 
of the machine. A centrifugal pump, driven from the 
spindle-cone pulley, supplies the water through adjust- 
able nozzles designed to give a variable flow diagonally 
on the wheel, thus washing all grinding residue from the 
wheel face. Large cored runways in the table and troughs 
under the table-edge lead the water and grindings to a 
settling tank from which the clear water flows to the main 
tank. 

This machine is especially adapted for grinding locomo- 
tive guide bars and may be arranged for belt drive for 
overhead, countershaft, motor-drive through belt to 
spindle, or gear drive from motor to spindle. 

The machine has a capacity for work up to 84 in. in 
length and 243% in. in height, and occupies a floor space 
of %x28 ft. The wheel has speeds of 500 to 575 r.p.m., 
and the table has three speeds of 10, 17 and 22 ft. per 


minute. 
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Yale Triplex Block 


The Yale & Towne Mfg. Co., New York, N. Y., has 
just brought out the Yale Triplex Block. The im- 
provement is that all the parts are made of steel and 
the chain has also been improved both in design and 
material so that the block is now “from hook to hook 
a line of steel.” 

The Yale & Towne Co. has now adopted the long ton 
of 2240 lb. as the rated basis of its block. Each block is 
tested at the factory with a 50 per cent. overload of 3360 
Ib. to the ton. The chain links are formed in a die, elec- 
trically welded to form the chain, and afterwards care- 
fully inspected and tested. 

The halftone, Fig. 1, shows the result of the follow- 
ing test on one of the new-type Yale triplex blocks. A 
one-ton load was lifted by an auxiliary hoist and then al- 
lowed to drop 5 in., landing with a pile-driver blow on 
the load chain and working parts of the block. This 
blow did not injure the gears, suspension plates or other 
working parts of the block. 

A drop test was made on one of the old-type cast iron 
suspension chain blocks, and though the one-ton weight 
was only dropped 16 in., the cast suspension members 
were broken. 

The halftone, Fig. 2, shows a one-ton Yale triplex 
block with a one-ton load lifted into position on an aux- 
iliary hoist ready to drop the load. 

The suspended load will actually drop 25 in. before 
taking up the slack load chain and landing with an im- 


pact blow on the block being tested. The top and bot- 
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tom hooks are omitted from the hoist which is being 
tested, due to the fact that they would straighten out 
under this test blow long before any other parts would 
show distortion. This is due to the fact that these 
hooks are proportioned so that they will begin to open 
up with an overload of about three times the rated ca- 
pacity of the block as a warning to the careless operator. 

The results of the test were that none of the parts of 
the block were broken and it still operated freely alter 
the abusive test. The load chain had stretched to some 
extent with the test, but was still good for more wear, 
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Milling Centers 


The illustration shows a recent application of the mill- 
ing centers made by the Bickford Machine Co., Greenficld, 
Mass., for fluting machine-screw taps. The taps are held 
by spring chucks with the pointed end supported in a 
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bushing. The regular head-center block is used and 
in lexing is accomplished by either a complete or half 
in of the crank. 

[he chucks are opened by simply raising the levers at 
the rear of the fixture. The head block is brought for- 
ward by a lever after the taps have been tightened in the 
chucks, thus bringing them into the bushings which are 
ooved to receive the fluting cutters. 

A small bell center inside the spring chuck takes the 
end thrust and also helps to keep the tap from turning 
around in the chuck when indexing. A cam device or 
eccentric stud is used to tighten the spring chucks, and 
connects the lever with rods running through the spindles 
of the head block. This attachment is designed for use 
in any milling machine. 
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High-Speed Metal Cutting Machine 


The metal-cutting machine shown is adapted for ma- 
chine-shop or structural work and is provided with a re- 
turn-stroke automatic lifting device, which lifts the blade 
clear of the work on the noncutting stroke. A quick- 
change vise is provided for regular work. The machine 
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Hicu-Sreep Metat Cutting MACHINE 


can also be arranged for cutting any degree of angle 
without the use of a swivel vise, as shown in the illus- 
tration. 

The cutting compound is supplied from a geared circu- 
lating pump and the blade holders are made from 1x%¢-in. 
flat bar, fitted into a milled slot, which holds the blade 
square with the work. The saw frame is held automatic- 
ally at any height and the machine is arranged for belt 
or motor drive. 

The machine has a capacity of 12x15 in., and repre- 
sents the latest addition to the line of sawing machines 
produced by the Racine Tool & Machine Co., Racine, 
Wis. 
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Universal Radial Drilling Machine 


The halftone shows a 6-ft. universal radial drilling 
machine built by the Dreses Machine Tool Co., Cin- 
ciunati, Ohio. 

[he base is deep, ribbed and has an oil groove all 
around, which drains into the side ear under the table. 
The inner fixed column reaches to the top and the outer 
column swings on it. Both are enlarged at the lower 
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end, providing means for a large roller bearing and for 
rigid clamping. The clamping handle follows the arm 
and is always in reach of the operator. The inner col- 
umn carries an annular ball bearing on top to insure 
easy movement of the arm. 

The socket receiving the arm is located off center with 
relation to the column, so as to allow a long central shaft 
in the head-saddle and also to bring the spindle closer in 
line with the center of column, 

The saddle is reinforced on the face to receive the 
base of the head. The head makes a complete revolu- 
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UNIVERSAL DRILLING MACHINE 


tion and is graduated for angular setting. The gearing 
is easily accessible and entirely covered. 

The spindle has 21 speeds and by means of a com- 
pound pinion arrangement is balanced by a weight trav- 
eling only about two-thirds of the spindle movement. 
The quick advance and return has two handles, either of 
which engages or disengages the feed instantly. 

There are eight feed changes, four being in the series 
operated by the small handle on the left side of the feed 
shaft. These are multiplied by the mechanism con- 
trolled by the horizontal handle above the handwheel. 

The initial driving and speed mechanism is located 
in the rear of the girdle. The back gears are of the 
automobile transmission type, they have three changes 
and are shifted by the little lever in front of the girdle. 
The tapping, starting, stopping and reversing mechan- 
ism is of the frictional type and is operated by the long 
telescopic lever which is always in reach of the work- 
man. The gearing and frictions run in an oil bath. 

The speed variator is of the tumbler type and has 
seven changes. The gears are hardened, the teeth are 
of 20 deg. involute pointed form to insure easy engage- 
ment and run in an oil bath. ‘The pulley shaft is pro- 
vided with an annular ball bearing. 

All high-speed bearings are lined with removable 
bronze bushings and ball bearings are used in all places 
essential. 

The machines are made in three sizes, with 4-, 5- and 
6-ft. arms, and furnished with cone, motor or speed vari- 
ator drives. 
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Power Hammer signed to give ample support to the driving shaft besi:es 
allowing suitable means for lubrication. With this drive 
Lack of head room in many forge shops has been the the hammer can be located in any position in the shop 
incentive in arranging this power hammer so it could be directly connected to the lineshaft, or to a motor. 
driven either from above with a slanting belt or from The 100-Ib. hammer shown strikes from 300 to 330 
either side horizontally. The self-contained outboard plows per minute. The striking force of the cushion 
bearing has been attached directly to. the base and is de- plow is increased by the accelerated motion actuated from 
an eccentric motion from the crosshead. 
This hammer is made in sizes ranging from 25 to 300 
lb., either belt or motor driven, by the Fairbanks (o., 
New York, N. Y. 
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Horizontal Boring, Drilling and 
Milling Machine 


The halftone shows a machine recently brought out 
by the Fosdick Machine Tool Co., Cincinnati, Ohio. 

The bed is deep and heavily ribbed, and for this rea- 
son the machine is self contained and a foundation is 
unnecessary. Chip chutes carry the chips and dirt to 
the rear. The column is of box construction, and has a 
wide face. 

The head and outer support are raised and lowered 
simultaneously by rapid power traverse, by hand or by 
the feeds. The elevating screw is suspended from a ball 
bearing at the top and the head is counterbalanced. Au- 
tomatic safety trips at both extremes of traverse are pro- 
vided. 

The spindle is of high-carbon crucible steel, and is 
fitted with a Morse taper and cotter keyway. It is driv- 
en by two long driving keys and slides in a sleeve with 
phosphor-bronze bushing tapered to take up wear. The 
thrust is taken on a ball bearing. The quick advance 
and return turnstile is placed at the front of the head. 

The table has T-slots and is scraped square with the 
Power HAMMER spindle. It is provided with an oil channel all around 
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an has automatic safety trips at the extremes of its 
traverse. 

The feed is inclosed and is composed of all-steel slip 
gears. The changes are made by two handles in front 
without stopping the machine. A safety friction device, 
adjustable from the outside, prevents accidents. The 18 
rates of feeds, from 0.004 to 0.396 in. per revolution of 
spindle, are given on a metal feed plate and are the same 
for the spindle, table, saddle or head in any direction. 
The selection is made by one handle, which makes it im- 
possible to get any but the desired movement. The di- 
rection of the feed is reversed with reversing the spin- 
dle and the feed is stopped with the stopping of the 
spindle. An independent feed reverse lever is provided. 

The power rapid traverse to all the parts is always 
the opposite direction to the feed. 

The drive is direct, requiring no countershaft and has 
a direct-reading index over the speed-changing handle 
giving the revolutions per minute of the spindle. An 
overtake clutch keeps the machine running at a reduced 
speed when making changes. The reverse mechanism 
is operated with a lever in front of the machine. All 
levers are secured with latches to prevent chattering on 
heavy work. 

Motor drive may be added to the machine at any time, 
and a 5-hp. constant-speed motor of any speed may be 
used. 

The spindle is 314 in. in diameter, is reamed Morse 
No. 5 taper and has a traverse of 26 in. The ver- 
tical adjustment of the head on the column is 251% in. 
The maximum distance from the table to the center of 
the spindle is 26 in., the distance from the face of the 
spindle to the boring-bar support 5 ft. The table is 
24x50 in., has a cross travel of 30 in. and longitudinal 
traverse of 32 in. There are 16 spindle speeds, from 12 
to 225 r.p.m. The approximate net weight is 8500 lb. 
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Testing Tensile Strength of Metals 
By P. J. HaLer 


A testing machine is.a costly item, usually requiring 
a special room. Rather than go to this expense, manu- 
facturers often prefer to send material whose tensile 
strength is required to firms who specialize in testing. 
To obviate this where great accuracy is not essential vari- 
ous devices have been put on the market, enabling tests 
to he carried out in the workshop. 

Fig. 1 shows such an apparatus, which consists of a 
harened-steel ball fastened in a holder with a graduated 
scale on the lower part. The method of use is as follows: 
Take the standard piece of steel provided with the outfit 
and allow it to rest against the steel ball on the one side; 
on tie other side place the specimen of the material to be 
testel. These are then screwed up in a vise so that both 
the standard and the material to be tested will have an 
impression of the ball indented in them. If it is not 
convenient to use a vise, a smart tap with a hammer will 
do eually well. 

Tie greatest diameter of the indentation on both pieces 
of metal is then measured on a graduated scale. 

Carrying out tests and checking the results against 
those obtained on a 50-ton testing machine proved the 
teliaiility of the apparatus. Take as a special case a test 
om a piece of silver steel. The ball-testing outfit gave: 
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Scale reading on the holder of the indentation on the 


standard piece = 60 
Scale reading on the holder of the indentation on the 
tested piece = 47 


Difference of the greatest diameters of the inden- 
tations = 8 


This reading corresponds to a tensile strength of 52 tons 
per square inch on the conversion scale. Testing the bar 
in the 50-ton testing machine it broke at 52.5 tons per 
square inch. Other tests gave good results, but wrought 
iron was tried with indifferent success, and the following 
theoretical investigation shows that only steel should be 
tested when the standard piece is steel. On the other 
hand, the investigation makes the outfit of universal 
application. 

Brinell takes the hardness of a metal as proportional to 
the area of the cavity made by the fixed pressure and the 
size of the ball, while another investigator finds that the 
hardness number and tenacity of Swedish steels bear a 
fixed relation, namely : 
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Fic. 1. THe Testina Fic. 2. THe ComMPARATIVE 
APPARATUS CURVE 


Hardness number multiplied by a constant is equal to 
the tensile strength. It will be found, therefore, that the 
tenacity of the tested piece equals the tenacity of the 


standard piece X 


Where 
r = Radius of the steel ball ; 

D = Diameter of the indentation on the standard 

piece ; 

D, = Diameter of the indentation on the tested piece. 
From the above formula, Fig. 2 has been derived on the 
assumption that only sufficient pressure is applied by the 
vise to cause the ball to indent the standard piece 0.12 in. 
across the greatest diameter. The diameter of the steel 
ball is 0.35 in. 

To use the chart, Fig. 2, very carefully measure the 
differences of diameter between the two impressions, note 
where the horizontal line through this point cuts the 
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curve, drop a vertical to the lower scale, and the scale 
reading multiplied by the tensile strength of the standard 
piece will give -the tensile strength of the piece under 
test. Readings taken below the axis marked OX are used 
when the piece under test is softer than the standard 
piece, and readings taken above this axis are used when 
the piece under test is harder than the standard piece. 
The following is an approximate rule deduced from the 
formula given above and is in a form which can readily 
be remembered. 


The tensile strength of the tested piece = 
2 


strength of the standard piece X D2 


the tensile 


1, . 
‘where D and D, have the values previously given. 
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Little Journeys with the Repair Kit 
By F. E. Larrp 


How little some machine owners and operators know 
about their apparatus is surprising, doubly so when one 
observes their efforts at repairs. A 65-hp. automatic 
engine in one of the most uptodate steam laundries in 
an eastern state was “off its feed.” The repair man was 
called in to look it over and found it required but little 
other than planing down the crankshaft boxes to eliminate 
the “pound” and a slight valve adjustment to even the 
“lead.” 

During repairs the plant was pulled by a 45-hp. bal- 
anced-valve engine, and if ever a machine needed the 
“hospital” this was it. It groaned and wheezed and clat- 
tered—it “ate” steam so fast that the fireman was at all 
times in‘a state nearing collapse from constant stoking. 

During the wait for the crank boxes the repair man 
suggested an examination, stating he could save the cost 
of overhaul in coal in two weeks. The superintendent of 
the laundry thought it a pretty broad assertion, but after 
a conference with the manager consented. After a super- 
ficial examination to locate minor faults, the repair man 
removed the steam-chest cover and balance plate exposing 
the valve. There was no need to look for more trouble; 
it all lay here. ; 

At some previous time the valve had broken squarely 
across the stem end port. This had been patched by 
means of two common wrought-iron bolts. These bolts 
had become stretched and worn until the broken portion 
had a full 4-in. play from the valve on each turnover 
of the flywheel. Furthermore, it was found that the for- 
ward port had a lead of at least 14 in., while on the return 
stroke the rear port was “blind.” 

The set of the valve was carefully spotted with a prick 
punch and removed. The valve seat was scored and ribbed 
and looked as if some “mechanic” had been at it with a 
bastard file. It was small wonder the fireman had to toil 
like a Lascar, for steam could blow through the machine 
as readily as through a riddle. 

The valve seat was scraped into a fairly passable condi- 
tion but could not be greatly improved without planing. 
In repairing the valve, five steel screws were employed— 
one in each corner, making the broken end fast to the 
solid metal in the body of the valve, and one in the center 
holding to the circular boss. The valve was replaced and 
the governor, which was of the flywheel type, adjusted to 
jzive as nearly the proper lead as possible. After a few 
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minor adjustments and a complete cleaning and oiling, 
it was started. It worked like a charm and steam con- 
sumption was now so low that the boiler “popped” at ihe 
usual 65-hp. firing. 

The load was shifted from the 65-hp. machine to the 
45 and the smaller one pulled it with ease. A more 
pleased man than the superintendent could not be found. 
In less than two weeks time the manager stated that the 
promise of saving the cost of repairs in coal had been no 
exaggeration, for the amount had already reached that 
point. 
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Putnam Machine Co. Changes Hands 


The Putnam Machine Co., Fitchburg, Mass., a pioneer ma- 
chine-tool building plant in this country, has been taken 
over by Manning, Maxwell & Moore, New York, N. Y. 

The company was started in 1836 by Salmon W. and John 
Putnam, and to their inventive genius are credited several 
important and fundamental machine-tool design features. 
The company has of late specialized on heavy railroad ma- 
chine tools and for that reason its purchase by Manning, 
Maxwell & Moore is readily understood. 

S. W. Putnam, son of the founder, and for a number of 
years chief designer for the firm, and his son, S. W. Putnam, 
3d, will retain their connection with the company, which will 
continue under the same firm name. S. W. Salmon, A. J. Bab- 
cock, John N. Derby, Percy W. Brotherhood and George D. 
Branston, the last four mentioned being executive officers of 
Manning, Maxwell & Moore, constitute the new board of di- 
rectors. 
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Stability in Aeronautics 


At the regular monthly meeting of the American Society 
of Mechanical Engineers, to be held at the society rooms in 
New York City on the evening of Oct. 14, Albert A. Merrill, 
founder of the Boston Aéronautical Society, and lecturer upon 
the subject of aéronautics at the Massachusetts Institute of 
Technology, will present the paper of the evening on the im- 
portant aviation question of stability. The presentation of 
the paper will be followed by an open discussion by members 
of the society and others interested in the subject. 





PERSONALS 








James Fraser, machinist, is urgently requested to com- 
municate on a matter of importance, with his cousin, Robert 
G. Fraser, in our care, 

John W. Rapp, founder and president of the United Metal 
Products Co., College Point, L. I. has resigned his position 
and announces his retirement from active business. 

E. A. Abbott, formerly connected with W. A. Lorenz, liart- 
ford, Conn., has become associated with the Taft-Peirce Minu- 
facturing Co., and will act as its New York representi‘ive. 

T. H. Gartland, formeriy manager of the found: of 
the Interstate Foundry Co., Cleveland, Ohio, has been ap- 
pointed general manager, succeeding F. A. Pope, recentiy re- 
signed. 

Wm. P. Aldrich, until recently associated with the ©. S. 
Reclamation Service, has accepted the chair of acting profes- 
sor of mechanical and electrical engineering, University of 
Arizona, Tucson, Arizona. 


A. J. Strong, for the past nine years connected wii! the 
Pratt & Whitney Co., six years as its Detroit office maser, 
has resigned in order to become factory and sales manger 


for the Bock Bearing Co., Toledo, Ohio. 


ae 
PS 


Those interested in the subject of electric welding are Pt 
to welcome the publication of the list by the New york 
Public Library under the title of “List of Works Re!ting 
to Electric Welding.” The list of references is inten(@od to 
cover the history of the art as well as the present proctice 
and will no doubt prove of value to those especially int« rested 
in the subject. 
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The Gisholt Automatic Turret Lathe 


SY VOPSIS—This new automatic turret lathe has been 
desiyned to give safety to the operator, to be convenient 
in adjustment, and rigid and powerful in use. All of its 
molions and operations are automatic except the insert- 
ing and removal of the work, and even the automatic re- 
moval of work can be accomplished on some pieces where 
an air chuck is used. It is made in two sizes, 15 and 20 
in. The 20-in. machine illustrated has roughing feeds 
from "/o, to yxy in., finishing feeds from xy to yy m., 
reaming feeds from 7x to 14 in., and facing feeds from 
0.003 to 0.012 in. per revolution of the spindle. 


cA 
ee 


The manufacture of turret lathes as practiced for 
many years by the Gisholt Machine Co., Madison, Wis., 
has placed this firm in a position to know the needs of 
the trade, and the developing of an automatic turret 
lathe was to meet an imperative trade demand. Only a 


CHUCKING 

Everything but the insertion and removal of the work 
is automatic, and even the automatic removal of the work 
can be accomplished on certain pieces when an air chuck 
is used. When the shape of the work permits, it is pos- 
sible to arrange the chuck jaws so that after the piece 
has been finished on one side, it may be reversed in the 
chuck by the operator and the other side finished with 
tools mounted on the remaining faces of the turret. 

Rither standard scroll chucks, or air chucks up to 18 
in. may be used with these machines. When an air chuck 
is used the pressure is automatically controlled by a valve, 
so that in taking roughing cuts a maximum air pressure 
of about 80 or 90 Ib. is used, but when taking light finish- 
ing cuts, this pressure is reduced to 20 or 30 lb., to re- 
lieve the strain and prevent distortion of the casting 
which is being finished. The air cylinder is operated in 
either direction, by a hand or foot lever conveniently lo- 
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Fia. 1. GisHott Automatic Turret LATHE 


careful personal inspection and study of the machine, 
shown in front and rear views in Figs. 1 and 2, can give 
a complete idea of the number of interesting mechanical 
fea‘ures it possesses. 

Safety of the operator is one of the features of design. 
Gears have been covered, and all revolving parts pro- 
tected. Dangerously projecting parts have been elimi- 
nated, and even the turret has been designed to turn 
toward the front, instead of in the usual way, to protect 
the operator and avoid the danger of the tools catching 
him, and drawing him to the machine. 

‘The machine, which is built in 15- and 20-in. sizes, 
Wit! either belt or motor drive, will handle practically 
anything within its size limits that can be chucked, bored, 
faced, turned or threaded. Flywheels, pistons and work 
of that character are especially adapted to it. The ma- 


chine shown has an overall length of 9 ft. 5 im, with 


Ma\imum distance from chuck to turret of 48 in. 


cated, and it is adapted for either internal or external 
chucking, without any adjustment of cylinder or chuck, 
except the providing of proper top jaws on the chuck. 
A positive spindle stop is provided for the convenience 
and safety of the operator when chucking. An electric 
signal automatically notifies the operator when the piece 
is completed. This signal is controlled by a three-way 
switch, so that when the operator stops the signal by 
throwing off the switch, he sets it for the next piece. 

The machine, as a whole, is constructed on the unit 
principle. The main shaft runs from end to end. Fric- 
tion clutches are used throughout for all speeds and feeds. 
All shafts for headstock and turret-drum levers, as well 
as the cross-feed screw, lead screw and the like, are 
provided with square socket holes, of uniform size, so 
that one hand crank can be used for convenience in set- 
ting up for a job. Spindle bearings have ring oilers and 
all fast running shafts have sight-feed oilers. 
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SPEEDS AND FEEDs 

The driving pulley runs at a constant speed and eight 
changes, in geometric progression, are provided. All 
spindle speeds are obtained, through friction clutches, 
by the operation of three levers, automatically controlled 
by blocks on a drum underneath the headstock, as shown 
in Fig. 3. These blocks are of uniform size, and by their 
use, the shifting levers are easily set for any available 
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any feed is available for tools on any face of the turret, 
or for either front or back cross-slide by applying the 
proper blocks on the drum shown in Fig. 4. 

Both cross-slide, turret feeds and traverse speeds are 
obtained by blocks attached to a drum in the middle of 
the bed, shown in Fig. 4, which is similar to the one 
just shown. The turret has independent trip blocks for 
each face, which strike blocks on a trip table, as shown. 
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Fig. 2. 
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Fic. 3. Sprnpize-Sprep Drum AND CROSSFEED DIAL 


speed, with the assistance of the pointers and speed table 
shown. 

Four rates of feed, each having its own set of change 
gears, are available for feeding the cross-slide in or out, 
or for feeding the turret forward. The independent trip 
blocks for the in and out cross-feed, are shown on the 
dial near the upper right-hand corner of Fig. 3. Rapid 
traverse movement of the cross-slide in either direction 
is also available. The four rates of speed available are 
designated as “rough,” “finish,” “ream” and “face,” but 


Fic. 4. Turret Trip TABLE AND DruM 


This engraving also shows the convenient positic: of 
the hand-tripping lever, just below the trip table. 
Drums AND INDEX DIAL 
The headstock and turret drums just referred to ‘re 
provided with 31 spaces, making 30 changes pos ’!¢: 
with one space for starting. When all the spaces ar not 
dex 


to be used, the front row of studs in the rim of the 
dial (which is shown near the lower right-hand corner 
of Fig. 5) cause the drum shaft to be brought rapidly 
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back to zero, or the starting point, ready for the chucking 
of the next piece. This index dial also carries the trip 
screws for the automatic electric signal, previously men- 
tioned, on the inner circle of holes. 

The row of studs on the dial rim, next to the machine, 
are used when it is desired to use one of the facing feeds 
(0.003 to 0.012 in. per revolution of the spindle). The 
omission of a stud on this back row of the dial sets in 
motion the small timer dial just above and to the left 
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mechanism was taken looking down into it from the top. 
From this it will be seen that the turret is revolved by a 
crank movement, a roller on the end of the crank work- 
ing in the spaces between the blocks doweled and screwed 
to the bottom of the turret as shown. 

In order to give an idea of the placing of the change 
gears, a part of the back of the machine is shown in Fig. 
7, with the gear covers removed. Wing nuts are used 
to hold the covers in place, and the gears themselves are 
easily slipped off or on by hand. 

The belt-driven machine has a 14-in. drive pulley for 
314-in. belt, running at a constant speed of 360 r.p.m., 
and weighs 9000 lb. When equipped for motor drive the 
machine is furnished with a 5-hp. constant-speed motor. 

rAd 
ee 

In a paper dealing with the boiling of metals, presented 
before the American Institute of Metals, it is pointed out that 
the boiling or vaporization of metals is no more difficult to 
understand than the boiling or vaporization of water or any 
other liquid. The only essential difference is that of tem- 
perature; with temperature properly considered the phenom- 
ena are identical. Water and its vaporization has its exact 
analogy in the boiling or evaporation of mercury, a liquid 
metal. Its normal boiling point is 357° C., at higher pres- 
sures it boils above 357°, at lower pressures below 357°. At 
half an atmosphere pressure it boils at 321°, at two atmos- 
pheres pressure at 396°. It has a measurable tension even 
at ordinary temperatures, as can be proved by putting some 
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Fig. 5. THe INDEXING AND Freep DIALs 


of the index dial. This governs the fine feed, and is 
geared to rotate with the spindle at any predetermined 
ratio (214 to 10) and after this dial has made one or 
more revolutions and tripped the main drums, it is cus- 
tomary to make one more revolution (214 to 10 revolu- 
tions of the spindle) without any feed, for the purpose 
of cleaning up the cut and leaving a smooth finish. 
Change gears used on four rates of feed can also be used 
for changing the ratio between the revolutions of the 
spindle and timer dial. These change gears are shown 
near the left of Fig. 7. 

The inside of the turret-indexing mechanism is shown 
in Fig. 6. The bottom of the turret proper is shown at 
the right, and the view of the indexing and locking 
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Fic. 7. View or CHANGE-GEAR POSITIONS 


mercury in a bottle and hanging a strip of gold-leaf from the 
stopper, inside the bottle. The gold will soon become white 
by absorption of mercury vapor, although at ordinary tem- 
peratures its maximum vapor tension is less than 1/10,000th 
of an atmosphere. 

3% 

In a paper presented before the Royal Society of Edin- 
burgh, dealing with the effect of vibration upon the structure 
of metal, the results of a series of tests made on plates of 
rapidly chilled gun metal were explained as follows: The 
plates were subjected to a very large number of slight im- 
pacts by inclosing a number of them in a wooden tumbling 
box, which was rotated until some of the cubes had under- 
gone 3,000,000 revolutions. The photomicrographs show that 
under these conditions a progressive increase in the size of 
the skeletons takes place and that the arrangement becomes 
more regular. Examination of the specimens after three 
years of quiescence failed to reveal any change in structure 
during that period. 
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Instruction in Autogenous Metal Work- 


ing in German Schools 
By THEO. KAUTNEY* 


When, in 1910, at Regensburg, I reported to the Ger- 
man Trade Schools Association for the first time on the 
progress of autogenous metal-working methods in Ger- 
many, there existed an immediate need that instruction 
in this process be introduced into technical schools in 
order to extend its correct use to wider circles and that 
the ground be prepared for understanding its peculiari- 
ties in practical industry. 

According to my conviction, when a new industry is 
being introduced and has practically taken root, the tech- 
nical schools must place a correct understanding of its 
methods within reach of whomsoever, in his later life 
activities, will have occasion to pass judgment on such 
work. 

If Germany has acquired a dominant position in the 
most varied departments of industry, such success could 
be prepared for only in the schools. The greater or less 
perfection of technical schools, the intelligent considera- 
tion of practical industrial needs and, not least, a correct 
understanding of the time at which it appears best to 
commence educational activity—these are, I believe, by 
far the weightiest principles in the industrial development 
of a civilized people. 

The industrial activity of a people which: in turn has 
proceeded from the general educational institutions, forms 
a ground in which the seed of the newer industries must 
be planted, and it is the technical school which takes 
care that this seed shall become fruitful. 

Very rarely has a new method of work entered into 
widely varied industries so deeply in so short a time as 
has been the case with autogenous welding of metal. 
Wherever one may glance into metal-working shops, there 
generally may be found fields of usefulness for the auto- 
genous welding process. 

In the year 1911, in Eisenach, I expressed incidentally 
to the itinerant convention of the Trade Schools Associa- 
tion, the opinion that for the successful promotion of the 
autogenous welding industry, the united work of all tech- 
nical educational institutions was necessary. 

Scientific and experimental work, the systematizing of 
the results obtained, the investigation and study of the al- 
terations in the material, should be conducted primarily by 
the technical colleges. The education and instruction of 
superintendents, foremen, leading workmen, etc., might 
be assigned to the intermediate technical schools, while 
the practical instruction of the autogenous welder and 
workman himself would be a matter for the apprentice 
and lower technical schools. 

The technical middle schools appear to me to be the 
organ which must exert a stimulative influence on scien- 
tific investigations, supply material for scientific system- 
atization, and, by direct contact with the practically ex- 
ecuting organs, act as the most valuable intermediate 
member. 

Practical instruction is acquiring more and more sig- 
nificance in the German middle schools. A larger num- 
ber of practical courses are being introduced.in the cur- 
riculum. Foremen and super.ntendents are here equipped 





*Engineer, Nuremberg, Germany. 
Reprint in translation in abstract from the “Zeitschrift 
fiir gewerblichen Unterricht.” 
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to train workmen for definite practical employment. In 
order, however, to place them in a position to prod.ce 
useful results in this direction, it appears to be an un- 
avoidable condition that there must be made accessii)le 
to them a practical knowledge of the working methods 
in question. This applies, however, not only to those who 
are preparing to become officials of technical plants, !)ut 
also to such as have for a long time been practically en- 
gaged in the industry. In order that these, who, becatise 
of their employment, and their family obligations, are not 
in a position to absent themselves for a long time from 
their occupation, may be afforded opportunity to acquire 
practical and theoretical knowledge of new working pro- 
cesses, the arrangement of special courses has been deemed 
necessary. 

In regard to the autogenous welding process, a recog- 
nition of this necessity has become especially keen, and 
this recognition has been the direct reason that in numer- 
ous institutions autogenous welding has been taken up as 
2 subject of instruction, and that it has also been offered 
in special courses. 

According to information obtained, the theoretical and 
practical instruction in autogenous metal-working pro- 
cesses has been taken up by 44 institutions in the Ger- 
man Empire, while in 16 institutions theoretical instruc- 
tion only is at present given. Twenty-one institutions 
propose to take up instruction in the next school year. 
From this it appears that at present there are as many 
as 81 German schools that give a place to the new 
process, and it is to be expected that a similar policy will 
be deemed necessary in other German technical middle 
schools. 

It is a natural result of the rapid introduction of auto- 
genous welding in industry, that methods are often em- 
ployed which do not seem adapted to producing service- 
able results. To afford instruction and explanation along 
this line is certainly a thankworthy task. In trade cir- 
cles data are often obtained which mature into errors and 
may discredit a new process. In the trade and daily press 
articles are often published which serve only certain 
business interests, and it may easily occur that from such 
articles false conclusions will be drawn. 

In order to avert such calamities, the Central Bureau 
for Acetylene and Autogenous Metal Working, in Nuret- | 
berg, has concluded to publish a manual for the acety!cie 
welder, to be placed free of cost at the disposition of sich 
technical institutions as have taken up instruction ! 
autogenous methods, for distribution to their instruc‘ ors 
and pupils. It is further proposed, from the begin: ng 
of the next school year, to publish for the informatio: of 
the instructors special periodical reports, and to fur: ish 
them free to those schools in which reports are mac. of 
progressions and improvements in the line of autoge:\'s 
metal welding in connection with the manual alr ly 
mentioned. 

bos 


A report just issued by the United States Bureau of } 
as Bulletin 22, under the title of “Analyses of Coals ii ‘he 
United States,” contains the analyses of 5000 samples of val 
taken from 1500 coal mines. The purpose of the bure®u in 
compiling and publishing this information is to presen 
liable information regarding the chemical composition 
heating value of the coals. The samples of coals wer< r1- 


ind 


lected by experienced men according to a definite and un m 
system, and were analyzed under carefully controlled c: °di- 
tions, so that there might be no question as to the relive 
merits of the different coals so far as this can be deter! ined 

ues. 


by chemical analyses and determination of heating v@! 
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Arc Lamps as Related to Shop Lighting* 


By CLARENCE 


f 


SV NOPSIS—Recent developments in the manufacture 
of arc lamps, and practical items connected with their 
ejective use. The field covered by large lamps of the arc 
type as compared with that of medium-sized and small 
lamps. Quantity and quality characteristics of the light 
from are lamps; illumination features made possible by 
the newer types, and economic relations of this form of 
lighting. 
3 

When and how should are lamps be used in the light- 
ing of the shop? Has the are lamp been superseded by 
lamps of the mercury-vapor and the tungsten or Madza 
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who perhaps look upon artificial lighting merely as a de- 
tail of the shop equipment, but who at the same time 
desire working information regarding the lamps which 
will give the best, as well as the most economical results. 


PuysIcaL Facts ReGarpine Arc LAMPS 


It is striking to note that the production of light by 
the electric are was first observed by Volta, a scientist, 
in 1800. The light furnished by the flow of electrical 
energy between two charcoal points was so intense that 
numerous efforts were made to use the light thus produced 
for practical purposes. These early experiments were 
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types? Is the trimming of an are lamp an objection 
which offsets its advantages in the lighting of large shop 
areas? Every shop manager is confronted at some time 
or other with the artificial lighting of a shop section, and 
if the subject is approached with the care it deserves, the 
questions regarding the type of lamp to use always come 
in for their share of attention. 

At the outset we would advance the proposition that 
nearly every type of lamp on the market has a field of its 
own. No single type can be classed as ideal for every 
purpose, and the object of this article will be to set ap- 
proximate limits to the use of the main types of are lamps 
now available for shop lighting. It shall further be the 
purpose to omit details of a technical nature and to con- 
form to a practical working basis for the benefit of those 


—_—_.. 


‘This is one of three articles by the same author on the 
general subject of electric lamps as related to shop lighting. 
The two following articles will deal with the mercury-vapor 
_ the tungsten lamp in their relation to the lighting of the 
Shon. 

‘Sheffield Scientific School of Yale University, formerly 
lighting expert, Westinghouse Electric & Manufacturing Co. 


FLAMING-CARBON Aro Fig. 3. Merautuic-FLAME or 
MaGNetiTtE Arc LAMP 


conducted with electric current from batteries, and the 
cost of electric power was so great as to make the practical 
application of the are light impossible until after the 
development of the electric dynamo, which followed the 
investigations of Faraday in 1840. 

From the early days of these investigations into the 
are light, work has been pursued on the kinds of elec- 
trodes to use between whieh the are is carried. In 1843 
gas-coke carbons were tried in place of the original char- 
coal points, and still another step was the use of chemical 
salts in the electrodes, so as to improve the characteristics 
of the are.* 

The other item on which much work has been done has 
been the mechanism by which the two electrodes are kept 
at the proper distance from each other as they are con- 
sumed, commonly known as the feeding mechanism. 
Practically all developments, even in the past few years, 
on the are lamp may be classed in a general way under 


*See “Electric Lighting,” Vol. II, Chap. XIV, by F. !?. 
Croeeker. D. Van Nostrand Co., New York, N. Y. 
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the make-up of the electrode on the one hand, or the 
mechanism of the lamp on the other, and an understanding 
of these facts is necessary in order to appreciate the far- 
reaching improvements which have been made in the 
manufacture of these lamps for all purposes. 

Before taking up the application features, let us look 
briefly at the types of arc lamps now available. The 
earliest form was the so called open arc, where the car- 
bons were burned away very rapidly by the oxygen in the 
air. In the inclosed-carbon arc lamp, a close-fitting glass 
globe lowers the rapidity of combustion by reducing the 
access of air to the arc and the carbons. Fig. 1 shows 
one type of the inclosed-carbon are lamp. 

The addition of chemicals to the carbons resulted in 
the so called flaming are lamp with its characteristic in- 
tense yellow light. The flaming lamp has gone through a 
development like that of the old form of carbon are, its 
first appearance being in the form of the open are with 
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ing the lamp more economical as regards upkeep. The 
old style of flaming-carbon are lamp required trimming 
roughly about every 6 to 10 hr., while inclosing the are 
has lengthened the life of the electrodes to 100 and even 
125 hr., with a corresponding increase as regards main- 
tenance. The so called magnetite or metallic-flame are 
lamp possesses a life of electrodes commensurate with 
that of the inclosed-carbon and inclosed flaming lamps. 

The important point to note here is that to condein 
an arc lamp as being old-fashioned and out of date is not 
to give due credit to the advances which have been made 
both in the greater quantity of light for given power con- 
sumed, and in the reduction of the frequency with which 
the lamps must be attended for trimming. The improve- 
ments along these two lines entitle the are lamp to con- 
sideration even along with the newer types of lamps such 
as the mercury-vapor and the tungsten or Madza lamps, 
provided the purpose for which the units are to be used 
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Fig. 4. 
are lamps. 


other bay, 250-watt tungsten lamps as shown. 


bay, 250-watt tungsten lamps as shown. 


rapid combustion of the electrodes, and next, after a way 
was found for carrying off the fumes and deposits pro- 
duced by the chemicals in the carbons, the are was sur- 
rounded by a close-fitting glass globe, and a more econom- 
ical lamp, known today as the long-burning type of the 
flaming-carbon arc lamp, became available. Fig. 2 in- 
dicates one form of the long-burning flaming-carbon arc 
lamp. 

Electrodes made up of metallic elements are used in an 
arc lamp known as the magnetite or metallic-flame arc 
lamp, one form of which is shown in Fig. 3.* These two 
names refer to the same general form of arc lamp, and are 
derived from the material out of which the electrodes are 
made. 

IrEMs REGARDING UPKEEP 


The old style of open-arc lamp required trimming 
roughly about every 6 hr. for a single pair of carbons, 
while inclosing the are in a close-fitting globe increases 
the life of the electrodes from 10 to 15 times, thus re- 
ducing the number of trims required per month and mak- 





*Figs. 1, 2, and 3 are reproduced through the courtesy of 
the Westinghouse Electric & Manufacturing Co., Pittsburgh, 


Penn. 


Typical of the first group of mounting heights, showing alternate schemes for lighting by tungsten and 

One are lamp every other bay, eight 100-watt tungsten lamps per bay. Fig. 5 

group of mounting heights, showing alternate schemes for lighting by tungsten and arc lamps. 

Flat work on benches. 

mounting heights, showing alternate schemes for lighting by tungsten and arc lamps. 
Work on inside of tanks, 


Typical of the second 
One are lamp every 
Typical of the second group of 


Fig. 6. 
One are lamp every other 


falls within the scope of usefulness of the arc lamp as sub- 
sequently outlined. 

There are two main items to consider in deciding for or 
against arc lamps for the shop: First, how high are ‘he 
lamps to be mounted? and second, will the light at 2ny 
given point on the machines be satisfactory if it comes 
from a few, or must it come from many sources? If ‘he 
ceiling or overhead iron work is under 16 ft. arc lamps 
of any type are, in general, too large to be used in sv‘fi- 
cient numbers for producing uniform illumination ©ver 
the floor space. If they are to be mounted at a he: <it 
between 16 and 25 ft., it is largely a question of whe: er 
light from a relatively few lamps will produce sati> °°- 
tory results. For mounting heights over 25 ft. the «re 
lamp possesses advantages, chief of which is its large \ol- 
ume of light for given power consumed, always provi ed 
the light is effectively directed toward the floor. 

These three groupings by mounting heights are ©on- 
veniently shown in Figs. 4, 5,6 and 7. In Fig. 4a si: gle 
shop bay with a ceiling height of 12 ft. is shown as { pi- 
cal of the first grouping. The single arc lamp furni. es 
approximately the same amount of light to the macli:ues 
as do the eight 100-watt tungsten lamps. Note, however, 
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Fie. 7. 

Typical of the third group of mounting heights, 
showing one scheme which may be used for arc light- 
ing. One are lamp ever~ bay staggered. 

that the illumination from the are lamp is not nearly so 
uniform as that from the tungsten lamps, although the 


spacing of both tungsten and arc lamps as represented in 


this illustration is typical of many actual installations 


of these two types of lamps. Note also, that the shadows 


cast by the are lamp at certain portions of the floor space 
must be so marked as to make the illumination it fur- 
nishes very inferior in this respect to the illumination 
from the smaller tungsten lamps, because of their larger 
number. 

Here if the number of are lamps for the given floor 
area be increased in an endeavor to make the illumina- 
tion more uniform and to reduce the shadows, the ex- 
pense as compared with that for smaller lamps, makes 
the are lamps a very unfavorable proposition. These two 
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features are the basis for stating that in general are 
lamps are not desirable for mounting under 16 ft., and an 
analysis of conditions, together with a careful and un- 
biased comparison with the illumination produced by 
smaller lamps, will nearly always bear out this con- 
clusion. 

In Fig. 5, a 20-ft. ceiling has been selected as typical 
of the second grouping, a single shop bay being shown. 
Here the work is assumed to be rough assembly, mostly 
on horizontal surfaces, and the single are lamp, besides 
giving more nearly uniform illumination, because the 
light is distributed more effectively due to the increased 
height, is correspondingly more satisfactory as to the 
shadows produced by the are lamp in the preceding illus- 
tration, on account of the improved direction in which 
much of the light reaches the work. In this case the 
arrangement of both arc and tungsten lamps is typical 
ef many existing installations. 

In Fig. 6, however, although the height is the same as 
in Fig. 5, the work is quite different, being conducted on 
the inside of large vertical tanks. It would obviously be 
impossible to perform this work by the light from the 
single arc lamp as well as with that from the larger num- 
her of tungsten lamps, even if the actual amount of light 
from each was the same, on account of the poor direction 
of the light at certain positions of the work from a single 
unit in such a case. The 250-watt tungsten lamps fur- 
nish approximately the same quantity of light and yet 
no matter where the tanks may be placed, they will re- 
ceive considerable light from the tungsten lamps directly 
cver or nearly over them, at least far more than is apt 
to reach them from a single unit in every other bay. 

For this second grouping of mounting heights then, 
the arc lamp may or may not be adapted, depending 
on whether the reduction of shadows is of much import- 
ance as is the case in Fig. 6. The are lamp is, however, 
more likely to be satisfactory here than in the first case, 
because of the better distribution of the light due to the 
higher mounting, a fact made evident in Figs. 4 and 6 
on account of the decreased number of tungsten lamps 
and the increase in their size made possible in Fig. 6 as 
compared with Fig. 4, where the mounting is lower. By 
the same line of argument it will be shown that for higher 
mountings, are lamps are still more likely to prove satis- 
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Fig. 8. Diagram showing approximately the types of lamps 
Sary to conform to certain minimum shadow effects. Fig. 9 


extremely poor results, one lamp every other bay. Fig. 10. Same shop section shown 


adapted to various mounting heights, and the spacing neces- 


Shop section where arc lamps were mounted very low with 


in Fig. 9, but with the tungsten 


lighting ‘system installed later indicated. Note the small units under the low ceiling portion. 
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factory. In Fig. 6 the number of are lamps might have 
been increased for the given floor area, but to have done 
so would mean that the cost both for the lamps themselves 
and for the power and upkeep to maintain them would be 
excessive in comparison with the smaller type of lamp. 

In Fig. 7 the third grouping of shop spaces with a 
50-ft. mounting of the lamps is shown. In this illustra- 
tion the dotted lines indicate the approximate distribution 
of the light from the lamp which should be secured for 
this mounting height, and with this distribution the light 
from the are lamp will be far more satisfactory both for 
flat and tall work than in the two preceding cases. It will 
be further noted that the increased height of the lamp 
causes the light to fall in such directions as to be evenly 
distributed over the entire floor space taken care of by 
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and spacing distances for given heights other than those 
shown in Fig. 8 are often quite advantageous, and hence 
types of lamps for mounting heights other than shown 
in this illustration are often used. Fig. 8, however, is 
important in so far as it shows the limitations of the arc 
lamp for certain standards of illumination, and from t!ris 
standpoint may be used as a guide in the preliminary 
planning of numerous cases of shop lighting which arise 
from time to time. 


QUANTITY AND DISTRIBUTION OF THE LIGHT 


A large quantity of light from a single iamp may or 
may not be an advantage. For low mounting heights this 
feature is a disadvantage in the shop, and small or 
medium sized lamps are preferable. For high mounting, 
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, Fig. 11. Arrangement of are lamps for a 16-ft. mounting. Storage and rough assembly work. Compare 
with Figs. 12 and 13. Fig. 12. Another portion of the section shown in Fig. 11. Practically flat assembly work on benches 
250-watt tungsten lamps. Compare with Figs. 11 and 13. Fig. 13. Another portion of the section shown in Fig. 11. 
Assembly work requiring much side light, therefore more units. 100-watt tungsten lamps. Compare with Figs. 1! 


and 12. 


this one lamp, under the assumed direction in which the 
light is distributed from the lamp itself. 

As a summary of these three groupings Fig. 8 has been 
designed. It is of interest to note that this last illustra- 
tion is based on satisfactory installations of tungsten 
lamps for 12- and 16-ft. mounting heights. By carrying 
the shadow argument to a height of 52 ft., it is seen that 
the lamps may be spaced 39 ft. apart if 48 ft. above the 
floor and give as good illumination as regards low shadow 
effect as if smaller lamps are spaced 8 ft. apart when 
mounted 12 ft. high. 

Special attention is directed to Fig. 8 because it shows 
that for certain minimum shadow effects and consequently 
‘certain standards of illumination, the spacing has much 
to do with the mounting height or vice versa. Caution 
must be exercised, however, in the use of such an illustra- 
tion because it is not the intention to show that the use 
of mercury-vapor lamps; for example, is limited to heights 
between 20 and 36 ft., nor that the use of tungsten lamps 
is. limited to heights of 28 ft. and under, and the arc 
lamp to 32 ft. and over. As in all phases of this kind of 
work, judgment must be exercised in each individual case 


lamps of large candlepower are an advantage provided 
the light is directed effectively from the lamp so as 10° 
be distributed uniformly over the floor space. Unfortun- 
ately, not as much care has been bestowed on the effecti'e 
distribution of light from are lamps for shop lighting °s 
in the case of tungsten lamps. 

At present practically all types of are lamps are ma‘: 
up with one or possibly two types of globes each, so th 
the securing of uniform light is a matter of adapting | 
spacing and mounting to the lamp rather than the ada) 
ing of the lamp to the conditions of spacing and mou! 
ing. This feature makes the use of arc lamps a rather ° 
flexible procedure. In most cases at present are lam = 
cannot be installed with the same engineering precis! 
as in the case of tungsten lamps. Their large volum¢ 
light often gives a false idea of satisfaction upon a cas' 
glance merely because the quantity of light is lar 
whereas the distribution of the light may be far from wu’ 
form and the glare very objectionable. 

For these reasons, it is recommended that are lam 
be purchased and installed on a basis of the distributio 
of the light by the lamp, and that it be assured by the 





h se 
ence 


his 
or 
ne, 


October 9, 1913 AMERICAN 
mn nufacturer that the illumination which will result 
from a given spacing and mounting will, with the distri- 
bution of the light from the lamps selected, be uniform 
over the floor area to be lighted, and furthermore, that 
the glare from the lamps will not be an objectionable 
feature. 

As a matter of interest, it may be stated that the so 
cailed spherical candlepower of the old open and inclosed- 








































—_— 
ps4 
= 2d 
K Es rs ~ 
Arc Lam y : Crane Clearance’ Arc Lamp in adjacent 
N i d : 
: Crane Run-way? ¥ 
R \ 
N ° 
Ny ~! 
4 N 
N : 
N ! 
N : 
N H 
‘ : 
N : Machine téols and heavy assembly work 
y__ fecated on this Floor area-.. 
Ny ELEVATION N 
N Ware Lamp 
N 
Bay Intersection-~. j 
ee oe —-— a t- - — > Sn 
\K----- 166 2p genmmnn nnn 33-0"---------------> 
Jae Lamp > 
& 
N ' 
N Say Intersection-~-x, 
ee, oe. 7. re 
N : Fe 
K > Glare Lamp 
5 6 
N-_}  Bay Intersection, SN 
genase ene nnncfennnn annneenstinw cn ents: GEE O an mnens emrernnenn nnn enansere nes 
- 
K i Are Lamp 


PLAN 


“4 Am. Machinist 
Fig. 14. Framine-Carson Arc Lamps ARRANGED FOR 
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carbon are lamps ranged approximately from 100 to 500 
cp., while that of the newer types of metallic flame and 
flaming-carbon are lamps ranges from 250 to 1800 ep. 
This in itself shows the great advances which have been 
made in the quantity of light produced by single lamps 
ef the are type. 

Regarding the distribution of light, it may be stated 
thet the metallic-flame or magnetite are lamp has such a 
bread distribution as to make it an unsuitable unit for 
most shop-lighting work. It is, however, a superior lamp 
when a large volume of light is desired up and down city 
streets. The flaming-carbon are lamp has a characteris- 
tic distribution of light which adapts it more favorably 
to shop lighting, since a larger proportion of the light is 
sent downward in a useful direction where needed on the 
work in the shop. The inclosed-carbon are lamp is a 
somewhat older type, and while possessing a fair propor- 
tion of downward light, the quantity is so small as to 
make this form of lamp rather unfavorable when com- 
pared with the mercury vapor and tungsten lamps. 
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In the use of arc lamps for shop sections, glare must 
be given attention if the illumination is to be effective, 
first, on account of the large quantity of light produced 
by these lamps, and second, because most arc lamps are 
today furnished with globes which do not materially re- 
duce the glare effect. Hence, either the arc lamps must 
be mounted high enough to be out of the line of vision, 
thus preventing glare, or they must be provided with 
globes especially designed to reduce the blinding effect 
caused by very intense rays of light shining directly into 
the eyes when the workmen look up from their machines. 

A consideration of some importance in selecting a lamp 
for the shop, is the size of the lamp as related to the 
permissible space in which it must be installed. Particu- 
larly for low ceilings the clearance between the top of 


Inclosed-carbon Arc lamps: 


For alternating-current, constant-potential circuits. 
For alternating-current, constant-current circuits. 
For direct-current, constant-potential circuits. 

For direct-current, constant-current circuits. 

For direct-current, series-multiple circuits 


Flaming-carbon arc lamps, long-burning type: 
Available for practically all commercial circuits. 
Metallic-flame or Magnetite are lamps: 


For direct-current, constant-potential circuits, multiple. 
For direct-current, constant-potential circuits, multiple series. 
For direct-current, constant-current circuits, series. 


TABLE I. LIST OF IMPORTANT COMMERCIAL ARC LAMPS 


cranes and the ceiling often prohibits the use of an are 
lamp. 

For the average ordinary inclosed-carbon arc lamp a 
clearance of 30 in. is necessary as a minimum, while for 
the magnetite and flaming-carbon are lamps 33 to 38 in. 
are required. These dimensions differ, of course, with 
the lamps of various manufacturers, but serve as a guide 

Direct-Current Circuits 
Multiple or Multiple Series 
220 Volts 
Inclosed-carbon 


550 Volts 
Inclosed-carbon 


Series 110 Volts 
Inclosed-carbon Inclosed-carbon 


are are 
Metallic-flame Metallic-flame 

arc are are 
Flame-carbon Flame-carbon Flame-carbon 
arc are are 


arc — 
Metallic-flame 


are 
Metallic-flame 
arc 
Flame-carbon 
are 


Alternating-Current Circuits 


Multiple 
110 Volts 220 Volts 
Series 25 cycles 60 cycles 25 cycles 60 cycles 
Inclosed- Flame- Inclosed- Flame- Inclosed- 
carbon arc carbon arc carbon arc earbon are carbon arc 


Flame- Flame- Flame- 
carbon are carbon arc carbon arc 


TABLE II. LIST OF COMMERCIAL CIRCUITS AND ARC LAMPS 
OPERATIVE ON THEM 

in making allowance for the mounting of these types of 

lamps. 

The advantages of the new types of lamps, namely, the 
mercury-vapor and the tungsten lamp, in this respect, 
are obvious to all familiar with the various lamps on the 
market, and many cases arise where it is necessary to 
choose one of these newer types on a basis of small physi- 
cal size to make possible the mounting in a limited clear- 
ance space. 

Circuits As RELATED TO TypEs or LAMPs 

There has been a marked tendency in the manufacture 
of arc lamps to adapt each type to as many classes of cir- 
cuits as practical. This tendency has, of course, been 
largely governed by the demand for lamps operative on 
standard lighting circuits. The ordinary inclosed-carbon 
arc lamp is obtainable for operation on practically every 
commercial circuit except the 25-cycle, alternating-cur- 
rent circuit. The flaming-carbon are lamp, long-burning 
type, is manufactured for practically every commercial 
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circuit both direct and alternating current, while the 
magnetite lamp is limited to the direct-current circuits, 
that is to say, it is not adapted for any of the alternating- 
current circuits without transforming. Table 2 shows the 
types of circuits commonly found in practice and the 
types of arc lamps ordinarily manufactured for each. 

The quality of the light produced by artificial illum- 
inants is an item of much importance in many classes of 
shop work. This feature is limited, practically speaking, 
in the arc-lamp field to a bluish-white light in the or- 
dinary inclosed-carbon are lamp; to either white, yellow 
or pink with intermediate shades, in the flaming-carbon 
arc lamp, and to the intense white in the magnetite arc 
lamp. 

In much shop work the intense yellow of the flaming- 
carbon are seems most suitable. This particular type of 
lamp yields its greatest candlepower with the carbons 
arranged for yellow light, and this color seems, moreover, 
to penetrate large shop spaces in an exceptional manner. 
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throughout the shop by the lighting division so as io 
maintain the service at a high and reliable standard of 
efficiency. Hence, the trimming of an are lamp now ai 
then is not in itself such a great disadvantage from {' 
point of view of present approved methods of conducting 
shop-lighting departments. 

With the perfecting of the mechanism of modern ar 
lamps and the greatly lengthened life of electrodes, t!x 
problems of maintenance are not materially greater th:n 
with the majority of the other types of lamps now on tlic 
market. At the same time, simplicity is an essential 
which is being demanded in a growing manner by prac- 
tical users of electric lamps, and it is a question of tlic 
survival of the fittest, as the various types of lamps re- 
ceive the impartial judgment of those who are concerned 
vith their regular operation. 


— 


® 


= 


SoME PRACTICAL INSTANCES 


In order to show to what extremes the use of are lamps 
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In speaking of the yellow light of the flaming lamp as 
most suitable, reference is, of course, here made to the 
various types of arc lamps on the market. The greenish 
light of the mercury-vapor light possesses advantages 
which for some work is even better than the yellow light. 

It must be admitted that a lamp like the tungsten 
type, with no mechanism to get out of order, is far more 
attractive to the practical operator of lamps than an arc 
lamp, which not only requires regular renewals of carbons 
or electrodes, but whose feeding mechanism constantly 
presents the possibility of failure and the need of the 
repair shop. Viewed from another angle, the regular 
attention required by the are lamp is an advantage by 
insuring that each lamp will receive inspection at certain 
regular intervals, at which times its globe is dusted, and 
the general service thus rendered is more highly efficient 
than otherwise. If lamps possessing no mechanism are 
looked upon as the panacea for all supposed disadvan- 
tages of regular inspection, then the arc lamp possesses 
u distinct advantage over its rival. 

All lamps, whether with mechanism or not, should be 
inspected very frequently, preferably once each day 


AUDITORIUM, SHOWING ARRANGEMENT OF ARC LAMPS AND THE DISTRIBUTION OF DAYLIGHT 


is sometimes carried, several cases have been selected from 
actual installations. Fig. 9 shows a plan and elevation of 
a shop aisle where one side of the aisle consists of a low 
ceiling. Here the original lighting is shown, consist ng 
of the short burning, inclined, flaming-carbon are lamps 
spaced under the edge of the low ceiling to make tl) vm 
readily accessible for the frequent trimming require }) 
these older units. The globes of the lamps were scar ly 
® ft. above the floor and the unit was one which convn- 
trated most of its light directly to the floor, thus a 1 !a- 
tively small spot under it was intensely illuminated, ut 
most of the floor space was poorly lighted in the extr me 
on dark days and at night. 

Contrast the arrangement of the are lamps show in 
Fig. 9 with the arrangement of tungsten lamps show.) i? 
Fig. 10 as put in later to improve the conditions in ‘ls 
shop section. This was a case where arc lamps were °l- 
tirely out of place, and a medium-sized lamp adapte to 
the ceiling height produced conditions in the illumina ion 
not possible with ordinary arc lamps. 

Fig. 11 shows a 16-ft. mounting height in plan and ele- 
vation, where both arc and tungsten lamps are emp! syed 
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in different portions of the shop. This represents an ap- 
proximate dividing line for arc lamps, since the work in 
some sections is fairly well illuminated by arc lamps 
as shown in Fig. 11, while in other sections, 250-watt 
tungsten lamps are required as shown in Fig. 12, and in 
still others where much side light is made necessary by 
the class of work, 100-watt tungsten lamps in large num- 
bers seemed warranted as shown in Fig. 13. These three 
illustrations emphasize to good advantage the points dis- 
cussed in a preceding: paragraph on this so called divid- 
ing line for arc lamps. 

Fig. 14 shows a shop section with a 50-ft. mounting, 
where the short-burning, inclined, flaming-carbon are 
lamp has been used to good advantage. Here the large 
lamp is well adapted, and it is practically only a matter 
of proper spacing for the attainment of needed quantities 
of light on the work far below the lamps. The spacing 
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Fic. 16. Same AupiTorium AT Nicut ILLUMINATED BY FLAMING-ARC LAMPS OF THE TYPE SHOWN IN Fig, 2 


shown in this illustration has resulted in an excellent 
uniformity as well as a sufficient quantity of light on the 
working area. 

To illustrate further the possibilities in the lighting of 
extensive areas by arc lamps, Figs. 15 and 16 are shown. 
These views, while not directly related to the lighting of 
shops, show in a remarkable manner the uniformity of 
illumination which is possible with modern are lamps of 
the long-burning, flaming-carbon type. Fig. 15 is a day 
view of the auditorium, while Fig. 16 is reproduced from 
a photograph taken at night under the light of the lamps 


© 


of the type shown in Fig. 2. 
Items RELATED TO THE CosT 


it is only natural for the first question to be: How 
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much will it cost to light such and such a shop section? 
This question is more practical if it be modified to read: 
How much will it cost to effectually light such and such 
a shop section? In balancing one system of lighting 
against another it is an error to include cost as the most 
important item to the exclusion of excellence in the light- 
ing results. 

An appreciation of these facts is essential to an intel- 
ligent inspection and understanding of Table 3. Costs 
in themselves mean but little and may even be grossly 
misleading if the variable factors on which they are based 
are not given due weight in the conclusions reached. 
Table 3 has been prepared on certain assumptions in the 
matter of costs of carbons, electrodes, lamps, and the like, 
and due allowance must be made for this fact in the inter- 
pretation of the items there shown. This information 
may safely be used as a guide, therefore, only if due regard 
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be given to all the assumptions necessary in the working 
up of a table of this kind. 

In the preparation of Table 3, an approximately equal 
amount of illumination has been assumed to be provided 
over 5000 sq.ft. of floor area by the number of lamps in- 
dicated in column 2 in each case. The quantity of light 
is shown in column 3 under the number of downward or 
useful units of light (lumens) furnished by all of the 
lamps, and the number of lamps required satisfactorily 
to light the 5000 sq.ft. in each case, has been checked by 
this quantity of the so called lumens, which is based on 
the rating of the given type of lamp. 

The important items to note in this table are somewhat 
es follows: In column 3 the large amount of power 
(watts) required by the number of inclosed-carbon arc 


a . iA I es 
g 0 ogg . & B Sgt ¥ 
2 od — - xe Se *8*— 0 
E ss Rg 3° SB 0OOS™ «Bae 
S; a es | oe om Spall Seam 
== a. =o gS Os 2° re eae% 
ia o c z £ = a : o- =o = i 8 
oa 3 Rs 3 & Be. Op» S8f2 “S3Bs 
Bs = @ 3 pad 2% E°RBSa aeRwe 
38 Total Watts and Downward a5 25 ‘ag See £3 S.25 saes 
Type of Lamp Zz Lumens am RO At fl <i e eta Aa2A Bama 
Inc! sed-carbon arc............ sesessstcass 12 7920 watts 30,000 lumens........ 2. 4c. 14,220 $43.10 $284.40 $180.00 $18.00 $345.50 
lame-carbon arc, short burning... ....++5++> 4 2220 watts 40,000 lumens........ 7.0c. 4,000 126.00 80.00 240.00 24.00 230.00 
me-carbon arc, long burning............-- 4 2000 watts 40,000 lumens...... 1. 4c. 3,600 24.00 72.00 200.00 20.00 116.00 
Metzilic-flame arc, 4 amp. series......... 8 2176 watts 26,000 lumens.... 1. 0c. 3,910 18.00 78.20 200. 00 20.00 116.20 
Met«ilic-flame arc, 6.6 amp. series....... 5 2250 watts 40,000 lumens. 1. 5e. 4,050 27.00 81.00 104.00 10.40 118.40 
etaullie-flame arc, 5 amp. multiple.......... 6 3300 watts 35,000 lumens. 1.0c 5,940 17.10 118.80 180.00 18.00 153.90 


Note: It has been assumed that the 5000 sq.ft. are equally lighted in each case, and that the lamps burn about 1800 hr. per annum, equivalent to 6 hr. per day 


for 300 days. 


TABLE 3. APPROXIMATE COST OF ARC-LAMP ILLUMINATION 
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lamps for the unit area, is due to the relatively small 
amount of light produced by each of these lamps. The 
very much smaller amount of energy required by the 
newer types of are lamps for the same amount of light 
produced, is an indication of the advances which have 
heen made in the manufacture of the newer illuminants. 

Compare the second and third items in column 4. The 
short-burning type of the flaming-carbon are lamp in- 
volves a much higher maintenance cost per hour than the 
long-burning type, on account of the longer life of the 
electrodes in the latter lamp, and the consequent reduced 
frequency of trimming required. It will be noted that 
this low maintenance of the third lamp results in a low 
total annual cost as shown in the last column. The low 
total annual costs of lamps 4 and 5 as shown in the last 
column, are also due to low maintenance as well as to 
a small energy consumption. 

The first cost in column 8 is, of course, a flexible item 
and'the values there shown are to be taken as approximate 
only. The depreciation in column 9*has been based on 
the first cost of the so called nonrenewable part of the 
lamp, that is, in the case of arc lamps, the entire lamp 
less the value of electrodes and the globe. At best, such 
a table is satisfactory mainly as a rough guide when com- 
parisons are made between possible types of lamps for 
lighting given areas. When exact information is desired 
before making an installation, the quotations furnished 
by manufacturing companies are to be preferred to the 
generalized data which go to make up such a reference 
chart of costs. 

Finally, attention should be drawn to a possible fallacy 
where arc lamps are chosen for shop lighting merely on 
a basis of their giving the greatest quantity of light for 
a certain energy consumption per lamp, especially where 
small differences in cost are at stake. The cost of opera- 
tion of the are lamp, or an inferiority in the quality of 
work possible under the apparently cheaper light may, 
and is quite apt to, offset entirely any small differences 
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in first cost, which do not take into account all the illum- 
ination conditions involved. 
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An Erector’s Pipe Tap 


When castings or parts can be machine tapped, the 
work is usually of good quality, says F. E. Wetheim, bui 
very often machine tapping is not feasible, and many 
men seem to find it beyond them to tap a hole squarely 
with an ordinary pipe tap. 

In one air-compressor shop, the floor hands use pipe 
taps with very long shanks, the % tap having a 12-in. 
shank. While more expensive than the common pipe tap, 
it makes it much easier to tap holes properly, and will 
save the time sometimes used to jam things into line, 
also the aftermath with inspector or purchaser that this 
operation usually entails. 
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Table for Dividing Circles into a 
Given Number of Parts 
By A. Best 


Perr 

The table presented overcomes a difficulty and saves 
considerable time in drafting and marking out. When 
it is required to find a given number of centers on a cer- 
tain diameter circle it is only necessary to set out the 
length given in the table and the desired number of 
centers will be evenly spaced round the circle. All dimen- 
sions are in inches. 


. 4 


3 

Those interested in the development of typewriting 
machines will no doubt feel indebted to the New York Public 
Library for the compilation of a list of works relating to the 
development and manufacture of typewriting machines. The 
arrangement is chronological, by date of publication. Before 


Number of Centers on Circle 


3 4 5 6 8 

1 1.26 1.0606 0.8817 0.7500 0.5740 

1 1.4073 1.1400 0.9552 0.8125 0.6218 

1 1.5155 1.2374 1.0287 0.8750 0. 6696 

1 1.6237 1.3258 1.1029 0.9375 0.7174 

2 1.7320 1.4142 1.1756 1.0000 0.7654 

2 1.9486 1.5910 1.3225 1.1250 0.8610 

2 2.1652 1.7678 1.4794 1.2500 0.9566 

2 2.3817 1.9446 1.6163 1.3750 1.0522 

3 2.5981 2.1213 1.7633 1.5000 1.1480 

3 2.8146 2.2981 1.9102 1.6250 1.2436 

3 3.0311 2.4749 2.0571 1.7500 1.3392 

3 3.2476 2.6517 2.2040 1.8750 1.4348 

4 3.4641 2.8284 2.3511 2.0000 1.5307 

4 3.6806 3.0052 2.4980 2.1250 1.6263 

$ 4 3.8971 3.1820 2.6449 2.2500 1.7219 
S 4 4.1136 3.3588 2.7918 2.3750 1.8175 
£& 5 4.3301 3.5355 2.9389 2.5000 1.9134 
« §& 4.5466 3.7123 3.0858 2.6250 2.0090 
= &§ 4.7631 3.8904 3.2327 2.7500 2.1046 
2.5 4.9796 4.0672 3.3796 2.8750 2.2002 
= 6 5.1966 4.2426 3.5267 3 2.2961 
Oo 6 5.4126 4.4194 3.6736 3.1250 2.3917 
s 6 5.6291 4.5962 3.8205 3.2500 2.4873 
. 6 5.8456 4.7730 3.9674 3.3750 2.5829 
= F 6.0622 4.9497 4.1147 3 2.6788 
zz 6.2787 5.1265 4.2616 3.6250 2.7744 
a 7 6.4952 5.3033 4.4085 3.7500 2.8700 
5 7 6.7117 5.4801 4.5554 3.8750 2.9656 
S 6.9282 5. 6568 4.6022 4 3.0614 

8 7.1447 5.8334 4.7491 4.1250 3.1570 

8 7.3612 6.0102 4.8960 4.2500 3.2527 

8 7.5777 6.1870 4.0429 4.3750 3.3483 

9 7.7942 6.3639 5.2900 4.3 3.4440 

9 8.0107 6.5407 5.4369 4.6250 3.5396 

9 8.2272 6.7175 5.5838 4.7500 3.6353 

9 8.4437 6.8943 5.7307 4.8750 3.7309 

10 8.6603 7.0710 5.8778 5.0000 3.8268 

10 8.8768 7.2478 6.0247 5.1250 3.9224 

10 9.0933 7.4246 6.1716 5.2500 4.0181 

10 9.3098 7.6014 6.3185 5.3750 4.1137 

11 9.5263 7.7781 6.3656 5.5000 4.2095 

114 9.9593 8.1311 6.6594 5.7500 4.4008 

12 10. 3923 8.4852 6.9534 6.0000 4.5921 


TABLE FOR DIVIDING A CIRCLE INTO A 


1876—by which time the typewriter had become a _ com- 
mercial success—the list includes references to significant 
patents; after that date the references are confined to books 
and magazine articles. 

10 12 14 16 18 
6.4635 0. 3882 0.3336 0.2927 0. 2604 
0.5021 0.4205 0.3614 0.3172 0. 2821 
0.5407 0.4529 0.3892 0.3417 0.3028 
0.5793 0.4852 0.4170 0.3668 0.3245 
0.6180 0.5176 0.4448 0.3902 0.3473 
0.6952 0.5823 0.5004 0.4390 0.3907 
0.7725 0.6470 0.5560 0.4878 0.4341 
0.8497 0.7117 0.6116 0.5366 0.4775 
0.9270 0.7764 0.6672 0.5853 0.5209 
1.0042 0.8411 0.7228 0.6341 0.5643 
1.0815 0.9058 0.7884 0.6829 0.6077 
1.1587 0.9705 0.8440 0.7317 0.6511 
1.2360 1.0352 0.8896 0.7804 0.6945 
1.3132 1.0999 0.9452 0.8292 0.7379 
1.3905 1.1646 1.0008 0.8780 0.781: 
1.4677 1.2293 1.0564 0.9268 0.8247 
1.5450 1.2440 1.1120 0.9754 0. 868 
1.6222 1.3087 1.1676 1.0242 0.911 
1.6995 1.3734 1.2232 1.0730 0.9550 
1.7767 1.4381 1.2788 1.1218 0.998 
3. 1.5528 1.3344 1.1705 1.041 
1.9312 1.6175 1.3900 1.2193 1.085 
2.0085 1.6822 1.4456 1.2681 1. 128' 
2.0857 1.7469 1.5012 1.3169 1.172 
2.1630 1.8116 1.5568 1.2756 1.215 
2.2402 1.8763 1.6124 1.3244 1.258 
2.3175 1.9410 ze 1.3732 1.302 
2.3947 2.0057 1.7236 1.4220 1.345 
2.4720 2.0704 1.7792 1.5607 1.389 
2.5492 2.1351 1.8348 1.6095 1.432 
2.6265 2.1998 1.8904 1.6583 1.475 
2.7037 2.2645 1.9460 1.7071 1.519 
2.4810 2.3292 2.0016 1.7558 1.562 
2.5582 2.3939 2.0572 1.8046 1. 606 
2.6355 2.4586 2.1128 1.8534 1.649 
2.7127 2.5233 2.1684 1.9022 1.682" 
3.0901 2.5880 2.2240 1.9509 1.7364 
3.1673 2.6527 2.2796 1.9997 1.7798 
3.2446 2.7174 2.3352 2.0485 1.8232 
3.3218 2.7821 2.38 2.9730 1.866% 
3.3990 2.8468 2.4464 2.1460 1.9100 
3.5536 2.9762 2.5576 2.2436 1.9968 
3.7081 3.1056 2.6688 2.3412 2.0836 
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Empirical Design of Gas Engines” 


By G. W. Lewist anp A. G. KessLertt 


SY NOPSIS—Formulas to obtain the brake-horsepower, 
revolutions per minute and cylinder diameter for engines 
using gasoline, anthracite producer and natural gas are 
given, which hare been derived from data received from 
the manufacturers of over 100 engines in actual oper- 
aiion. These data are plotted in the form of diagrams 
and from them empirical equations have been determined 
which represent average American practice. Examples 
are given showing the use of these formulas. 
33 

In order to determine the rated brake horsepower of 
a gas engine, there are several fundamental principles 
which must be considered and among these the following 
are a few: 

(1) Type of engine—horizontal or vertical. 

(2) Arrangement and number of cylinders. 

(3) Kind of fuel used by the engine. 

(4) Thermal efficiency. 


it may be said that the brake-horsepower is more or 
less dependent upon the piston displacement of the en- 
gine. Other things being equal, the power developed 
by the engine will be in direct proportion to the amount 
of fuel used by the engine per unit of time, and in this 
discussion the rating of engines has been based upon 
this fact. 

The rated brake-horsepower may then be considered 
be a function of the product D?LN—where D equals 
cylinder diameter in inches, L equals stroke in inches 
and N equals the r.p.m. 

The values of D, L, and N and the normal rated brake- 
horsepower of over one hundred engines in actual opera- 
tion were determined and the product )*ZN was plotted 
(as abscissas) against the normal rated brake horsepower 
(as ordinates), separate sets being, of course, plotted for 
the different kinds of fuel. An average curve was then 
drawn for each case and its equation determined. 



























3 z 
2 2 
: 4 
x 5 
= 2 
g 2 
s s 
2 a 
Lam | J Cr . 
0 00 mm 300 400 500 600 700 800 20 400-600 «80000, 200 M00 00800 " 200 400 #0 800 
D?LN in Thousands. (Dand_L in Inches.) DALN in Thousands. (DandL in Inches.) D?LN in mm .. (Dard. in ches tlic 


Fic. 1. DraGramM For ENGINES 
Usina GASOLINE 


(5) Volumetric efficiency (in the case of four-cycle 
engines). 

(6) Mechanical efficiency, ete. 

‘To develop or devise formulas which take into account 
all of the above items, and others not mentioned, leads 
to unexpected and perhaps insurmountable difficulties, 
and, in the end, would give results of little practical 
Value to the actual gas-engine designer and_ builder. 
This problem has consequently been attacked from both 
theoretical and practical sides, as will be seen from the 
following development. 

lt may be well to mention here that the values, de- 
rived and otherwise, apply only to engines of the four- 
cycle type. Two-cycle machines are not considered in 
this article, since few important large two-cycle engines 
(oi the stationary type) have as yet been built. Also, 
the formulas and data given are based on and can be 
use| only for the following types of engines: 

(1) Horizontal, single-cylinder, single-acting. 

(2) Horizontal, single-acting, single-tandem and twin- 
tan lem. 

(3) Vertical, single-acting, single- and multi-cylinder. 


DETERMINATION OF RatED Brake-Horserpowrer 


When the kind of fuel used by a gas engine is known 


Copyright, 1913, Hill Pub. Co. 
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Fig. 2. DiaAGRAM FoR ENGINES Fia. 3. 
Usine Propucer Gas 


DIAGRAM FOR ENGINES 
Usine Natrurabt Gas 


Fig. 1 shows the average relation between D?ZN and 
rated b.hp. for engines using gasoline as fuel, and the 
equation of this curve is given as follows: 

D? LN , 


Bhp. = 15.400 O.% (1 ) 


Fig. 2 gives a similar relation for machines using 
anthracite producer gas: 

DOLN 

Bhp. = — 3.5 (2) 
15,500 

Fig. 3 shows this relation for natural-gas engines: 

DLN 

B.hp. = — - 5.5 3 

} 12,050 () 

For ease in comparing the three cases just given Fig. 
t is shown. 

DETERMINING THE B.HP. anno R.P.M. 

From the preceding curves it is readily seen that the 
rated brake horsepower can be determined when the 
evlinder diameter, stroke, r.p.m. and kind of fuel to be 
used are known. It therefore becomes necessary to 
establish relations between more of these quantities. In 
a general way the relation between rated brake horse- 
power and r.p.m. may be determined from the formula 

1200 


R.p.m. = 65 + ——— 
Vv b.hp. 


(See Carpenter and Diederichs’ “Internal Combustion 
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Engines,” p. 471). This equation gives an average rela- 
tion for any type of stationary internal-combustion en- 
gine, using gas or gasoline as fuel. We have, however, 
gone a step farther in this direction and developed three 
formulas covering the above relation for the following 
types of engines: 

(a) Single cylinder, single-acting, horizontal engines, 

(b) Single and multi-cylinder, single-acting, vertical 
engines, 

(c) Single and twin-tandem, single-acting, 
engines. 
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r.p.m. for engines from 50 to 100 hp. Its equatior is 


650 
R.p.m. ~~ bsp. + 110 

For better comparison of results the three curves ~ust 
shown are reproduced in Fig. 8. 

The curves in Fig. 9 show the relation between rated 
b.hp. and r.p.m. used by the manufacturers of three (if- 
ferent makes of horizontal single-cylinder gas engines, 
each point representing a size built and the correspond- 
ing r.p.m. at which it is supposed to run. 
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Fic. 6. DIAGRAM FOR VERTI- 
CAL ENGINES 
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Fig. 10. Dracram For Hort- 
ZONTAL ENGINES 


Fie. 11. 


Curves were plotted between rated b.hp. as abscissas 
and r.p.m. as ordinates for the three cases just given and 
the following equations found: 


R.p.m,. = anne +100 (Fig. 5) for case (1) (4) 
Vv bhp. 
855 _ " 
R.p.m. = -+ 130 (Fig. 6) for case (2) (5) 
Vv b. hp. 
1700 : 
R.p.m, =—-—— V blip -+45 (Fig. 7) for case (3) (6) 


The dashed curve A in Fig. 5 gives a better average 
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COMPARED 
From the curves in Figs. 5, 6 and 7 it is now 10s 
sible to obtain the r.p.m. of different kinds of engines 
in terms of the rated b.hp. It consequently rem:''s t0 
dd D 


find the relation between D (cylinder diameter) 
(stroke) so that all unknowns can be found fo any 
engine giving the desired b.hp. when running o» the 
chosen kind of fuel. 

These relations were determined after the same 
ner as previously shown by plotting points between siroke 
and cylinder diameter of numerous engines. F<. 10 
applies to horizontal engines and its equation 
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L = (1.55D — 1 in.) (7) 
Fig. 11 applies to vertical engines and its equation is 
L = (1.16 D) (8) 


In both equations L equals the stroke in inches and D 
eqvals the cylinder diameter in inches. 

For engines of the horizontal type above 7-in. cylin- 
der diameters the relation between stroke and cylinder 
dixmeter may readily be taken as 

L = (15D) (9) 
as shown by the dotted line in Fig. 10. These curves 


are again reproduced in Fig. 12, so that this relation 
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(horizontal type) using gasoline. The quantity D*LN 
is first found from Fig. 1 for an engine of, say, 10 
b.hp. (assumed) and found to be 165,000; then from 
Fig. 5 the corresponding r.p.m. is seen to be 290. The 
value of D?L is equal to D*LN divided by N, or 165,000 
divided by 290 equals 570. From equation (9), the 
elimination of L gives D* equal to 380 or D equal to 
74% in.—and N equal to 290. 

Determining the above relation for gasoline engines 
of various brake horsepowers in the manner just shown, 
Fig. 13 was plotted. In the same way curves were 
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ENGINES 


between horizontal and vertical engines may be more 
readily compared. 


CYLINDER DIAMETER—R.P.M. 


Now that a relation has been established between cylin- 
dev diameter and stroke, it may be interesting to find how 
the cylinder diameter and r.p.m. are related for engines 
of the various types and using the different kinds of 
fue's. This is done in the following manner. 

Let us assume that the felation between cylinder di- 
ameter and r.p.m. is desired for a single-cylinder engine 
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Revolutions per Minute 
Fic. 16. Dracram—GasoLInE Horizonran 


ENGINES 


plotted for engines using anthracite-producer gas, and 
natural gas for horizontal and vertical engines, and these 
results are shown in Figs. 13 and 14. 


DETERMINATION OF CYLINDER DIMENSIONS WHEN TYPE 
OF ENGINE, KIND oF FUEL, AND POWER 
DestrED HAve BREN DECIDED ON 


Knowing the relation between cylinder diameter and 
r.p.m. for vertical and horizontal engines using gasoline, 
producer gas and natural gas, the next step is to combine 
Figs. 5, 10 and 13 so as to facilitate the determination 
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of b.hp. and stroke. These curves are combined in 
Fig. 15 for horizontal engines using gasoline, Fig. 
16 for horizontal engines using producer gas and Fig. 
17 for horizontal engines using natural gas. For vertical 
engines Fig. 18 is for gasoline engines, Fig. 19 for 
producer-gas engines and Fig. 20 for natural-gas engines. 

To illustrate the use of the combined curves, suppose 
we wish to determine the cylinder dimensions and r.p.m. 
of a 15-b.hp. horizontal engine using gasoline for fuel. 
On Fig. 15 first determine where the 15-b.hp. line 
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The same procedure can be followed through for any 
size of vertical or horizontal engine for any horsepower 
(considering one cylinder) for the fuels considered. 

Giildner’s charge-volume method is used to check the 
results obtained, this method being based on two well 
known facts: 

1. The power developed by any engine depends direct- 
ly upon the volume of the mixture it can handle in wuit 
time. 

2. The power also depends upon the thermal efficiency 
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Fia. 19. 


intersects the r.p.m. curve as shown by dashed line at 
255 r.p.m., follow from this point in a vertical line until 
the cylinder diameter curve is intersected, which is at 
8.6. From this point follow in a horizontal line until 
the stroke curve is intersected, which is at 12.8. There- 
fore the dimensions of a 15-hp. horizontal gasoline en- 
gine are 

Cylinder diameter 8.6, say 81% in. 

Stroke 12.8, say 12% in. 

R.p.m. 255. 
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with which the engine can handle the volume of the »!\- 
ture. . 
The charge volume in unit time involves cylinde: « 
ameter, stroke, r.p.m., and volumetric efficiency, th: 
ond part the thermal efficiency. Both the velune't¢ 
efficiency, thermal efficiency and fuel characteristi 
used in the following computations are average ©): 
mental values obtained from American engines, s0 |!" 
no great error can be made. 7 
The following is Giildner’s formula for determing 
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the nominal b.hp. when cylinder diameter, stroke, reve- 
Jutions per minute and fuel are given: 
nelHd? Ey 

108 L 

Substituting in the above equation a horizontal gaso- 
line engine of the following dimensions: Cylinder di- 


Nu = 


ameter = 8.6 in.; stroke = 12.8 in.; rpm. = 255. 
Nn = Nominal b.hp.; 
n =Rp.m. =°255; 
e = Thermal efficiency = 0.19 for this engine; 
12.8 
1 = Stroke in ft. = oo 1.067 ; 
HI = Heating value of fuel per lb. = 19,800 B.t.u. ; 
: —" 8.6 
d = Cylinder diameter in ft. = T on 0.716; 


Ly = Volumetric efficiency of suction stroke 0.75 
for this type of engine; 


per Cylinder 


power 


Rated Brake Horse 
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L = The volume of air in cu.ft. required for 1 |b. 
of liquid fuel under most favorable practical 
conditions = 2.45 cu.ft. 

Substituting the numerical values in above equation: 
a 255 X 0. 19 X 1. 067 xX 19,800 x 0. 7162 X 0.75 
108 X 2.45 














the 
Nn = 14.9 b.hp. 
af mpared to 15 as obtained by empirical formula. 


e dimensions obtained from the curve should also be 
Pw: with equation (1) 


DLN - 
Bhp. = 15,400 O.% 
8.62 X 12.8 X255 


15-400 0.7 = 15 bhp. 
As another check for the empirical method of obtain- 
ing cylinder dimensions, consider a 100 b.hp. horizontal 
singie-cylinder, single-acting, throttling gas engine using 
anthracite- -producer gas. 
Giildner’s formula for cylinder diameter 
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q = «| 108 Vn (1 + D) 
~N\ enHl Ey 


in which 


Nn = nominal b.hp. = 100 

d = cylinder diameter in ft. 

L = air used per cu.ft. of fuel gas. = 1.2 for anthra- 
cite-producer gas. 

e = thermal efficiency = 0.26. 

n = 160 r.p.m. (equation 4) 

Hf = heating value of fuel per cu.ft. = 141 B.t.u. 


l = stroke = 1.5 d. 
Ev = volumetric efficiency 0.80. 
Substituting 
" 108 & 100 X 2.2 


d? = —_____ ——_— 
0.26 & 160 & 141 & 1.5 d & 0.80 
or 
oo 108 & 100 2.2 
0.26 XK 160 & 141 X 1.5 X 0.80 
then d = 1.5 ft. = 18 in. 
and 1 = 15d = 27 in. 


Checking by curve on Fig. 16 of 100 b.hp. the r.p.m. 
= 160. 


Cylinder diameter = 18.8 in., say 18% in. 
Stroke = 28.2 in., say 28 in. 


To determine the dimensions of a multi-cylinder ver- 
tical engine: Determine the dimension and r.p.m. of a 
three-cylinder, single-acting engine running on producer 
gas and delivering 150 b.hp. at normal speed. 

Solution from equation (2) 

DIL N 
B.hp. = —>—— — 3.5 
2,900 
For 50 hp. per cylinder 


D2 LN 


\ 





50 = —__.. —- 3.8 
15,500 
or 
D?LN = 830,000 
From equation (5) 
855 
R.p.m, =—-—— + 130 
Vv d.hp. 
Substituting 
855 


= + 130 = 250 


R.p.m,. = TH 





Then 
D*L N _ 830,000 _ $390 
N 250 
or D?L = 3320 
but Z = 1.16 D from equation (8) 
and D? & 1.16 D = 1.16 D*® = 3320 
D*® = 2860 
and D = 14.2 in, 
L = 1.16 K 14.2 = 16.5 in. 
checks with curve on Fig. 19 which gives for 50 b.hp. 
rp.m. = 250. 
Cylinder diameter = 14.2, say 1414 in. 
Stroke = 16.5, say 16% in. 
From data received, the maximum b.hp. under nor- 
nal conditions varied from 10 to 20 per cent. of rated 


b.hp. Fig. 21 shows the average of the data received. 


which gives 
Average maximum b.hp. = 1.1 rated bhp. (10) 
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Little Journeys with the Repair Kit 
By F. E. Larrp 


The road-repair man finds much in life of interest and 
more often than not his labors are lightened with humor 
of the first class. 

Our firm manufactured portable and traction steam 
engines and often took over machines of another make as 
part payment on a sale. A portable found its way to the 
shop under these conditions, and was transferred to the 
repair department for inspection and overhaul. 

Shortly after being pronounced O.K., it was sold to a 
small municipality in northern New York for the pur- 
pose of running a stone crusher in a quarry. Some time 
after its delivery a telegram calling for the salesman was 
received at the office and the day after his arrival, a hurry 
call for the repair man came in. 

As before stated, the engine and boiler were O.K. on 
leaving the shop, but the purchasers claimed that it could 
not be made to steam under load. 

The salesman was apparently more anxious than the 
firm to make good, but could not understand the ma- 
chine’s “fall-down.” Several prominent engineers in the 
section (a railroad center) had offered suggestions, and a 
number had looked the machine over, but their advice 
and observations had not availed. The city fathers were 
about to return their purchase on account of incapacity. 

The salesman “nabbed” the repair man immediately on 
his arrival and wanted to know, first hand, what the 
trouble was. Of course, the repair man knew nothing, for 
he had not seen the machine after giving his shop O.K. 

The day following, a final test was to be made which 
would mean a purchase or rejection. Representatives 
of other engine builders were on hand looking for an or- 
der and the city officials, as well as a large percentage of 
the population, came to see our engine’s finish. The re- 
pair man shouldered his emergency kit and started for the 
quarry with the salesman. Neither said much, but both 
were a bit worried. Before coming in sight of the ma- 
chine, the repair man noticed how lazily the smoke column 
rose and wondered at it as the air.was not heavy. As he 
reached the rim of the diggings and saw the engine he 
ejaculated, “I’ve got it !” 

What it was the salesman couldn’t pry out of him, but 
he felt a great load lift from his shoulders and he knew 
the sale was safe. The repair man tumbled his kit to the 
ground and superficially surveyed the machine. (It’s 
fine to have a chance to look wise once in a while.) He 
opened the fire door and the bed lay black on top. He 
next took a hammer and cold chisel from his kit and im- 
pressively placed them on the ground. The crowd viewed 
these two implements as if they were curiosities and some 
of the mechanical geniuses present sniffed openly. 

The engineer was ordered to unhinge his stack and 
place it on the ground. (All traction and portable en- 
gines had stacks that could be lowered on a hinge for 
bridge clearance on the road.). The repair man walked 
about the stack as it cooled, and, when ready for busi- 
ness took his tools and proceeded to remove the pro- 
truding heads of six rivets appearing near the top of the 
stack. He next reached within and drew out a cone- 
shaped spark deflector and threw it to one side. The en- 
gineer was told to mount the stack and steam her up. 
The majority of the spectators were as yet skeptical, 
but when the engine was started and the crusher filled 
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with rock, she puffed merrily on without a hitch, 

The trustees as well as the president himself “chucked” 
their coats and kept the hopper of the crusher fil'ed to 
overflowing, but the heavier the load the better the \oiler 
steamed and every few minutes the safety “popped.” 

The salesman, now in his glory, paraded to ani fro 
before the crowd wearing an 18-carat “I told you s0” 
smile. 

After dinner that night the repair man explained the 
boiler’s “lay-down.” The engine we had taken in ex- 
change was built with a minimum number of tubes, 
while our own make carried 144. Our boiler always used 
a “diamond top” stack, in which was riveted a cone- 
shaped deflector. When testing the machine we had re- 
ceived the regular straight stationary flue had been used. 
This had no arrestor. 

He knew the engine and boiler were up to rating when 
sold, but being on another job was not in the shop when 
they were shipped. The first glimpse he had of the en- 
gine in the quarry showed up the “diamond top,” and this, 
coupled with the “lazy” smoke column, showed him in 
an instant the cause of all the trouble. 
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Comparison of Horsepower Formulas 
By A. TowLerR 


The chart shows the comparison between the A. L. A. 
M. formula, which is based on a piston speed of 1000 ft. 
per min., and the European formula for four-cycle gaso- 
line motors, based on similar piston travels. 

The horsepower quantities given are for automobiles 
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OMPARiSON OF HorSEPOWER FORMULAS 


except the first, which is for a two-cylinder motorcycle. 
This comparison table will give the reader an idea of the 
difference in expressed horsepower for similar cars when 
advertised or sold in the two countries. 
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Mixtures for Refractory Castings 


Especially suitable for refractory castings is a spec ») mix- 
ing iron with low-silicon content, about 0.5 to 1 per cent., and 
moderate manganese content, about 1.5 per cent. Miu! ifestly 
the phosphorus content also must be kept as low as | ossible. 

e con- 


As another ingredient for refractory castings may 
sidered cast steel or wrought iron, steel briquettes bei’ 2 eSPe- 
cially appropriate. 


Refractory cast iron itself should have about th: llow- 
ing composition: 
a aa eee ca ais aealates ia ho Wel aig ay anal 1.4 to1.5 percent. 
RRL CIEE LOIS SHES 0.6 to0.8 percent. 
SR ect ete bun eae 6a Nema a ee een Awe 0.3 to0.4 »ercent. 
I ha ie oS iis nig. od abbiicce Ses acacia aks ig ee hl 0.06 to 0.07 ver cent. 
The following are two mixtures for castings wi quite 
thick walls: 
Hematite, 35 per cent. Hematite, 25 per cent 
Mixing iron, 25 per cent. Low-carbon iron, 25 per cent- 


(Silicon, 0.5 to 1 per cent.) 
Good scrap, 20 per cent. 
Steel, 20 per cent. 


Good scrap, 25 per ce!'t 
Steel, 25 per cent. 


“GIESSEREI-ZEITUNG.” 
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Development and Use of Chip Briquettes 


By Husert HERMANNS 


SYNOPSIS: There seem to be more problems in 
connection with the use of briquetted chips in foundry 
work than appears on the surface. In addition to the 
convenience in handling, there are changes in the iron 
produced, although these are not yet fully explained. 
It takes a large foundry to keep an economic plant 
busy. The German method is for several foundries to 
establish a plant to handle all the chips. Views from 
different plants are shown, giving an idea of the equip- 
ment necessary. 

Since the publication of my article, “The Briquetting 
of Iron and Steel Chips” in Vol. 33, Part 2, page 20, 
the high-pressure process of Ronay has made important 
progress and the extensive experiments made now per- 
mit us to form reliable conclusions. There are today 
in Germany only a few important foundries which do 
not use chip briquettes, at least in the production of 
high-grade castings, some working up the chips in their 
own briquetting plants, others purchasing them in manu- 
factured form, or sending the chips and refuse from 
their shops to briquetting plants for making up. 

To secure a sufficient productive capacity and econ- 
omy and, on the other hand, to keep the installation 
‘ests for the several foundries within moderate limits, 
the foundries of particular districts have combined to 
form companies and operate a common briquetting 
plant. 

On the advantages of chip briquetting, E. Leber wrote 
in Stahl und Eisen: “That which makes briquettes 
favored by those who have once become accustomed 
to them is not merely the circumstance that the 
formerly almost worthless chips can now be utilized ad- 
vantageously in the form of a compact and easily em- 
ployed material, but especially the fact that it is thus 
possible to obtain easily and surely those physical prop- 
erties which heretofore could not be gotten by the same 
combination at the same cost.” This statement, in 
fact, reaches the kernel of the question of chip briquet- 
ag and the employment of chip briquettes in the foun- 

ry. 

While the behavior of chip briquettes, especially in 
the c ipola furnace, and their effect on the iron and the 
castings have been variously explained, it has not, how- 
ever, Sully settled the question. The Hochdruckbriket- 
erunz Co, says: “The action of the briquettes is found- 
ed first upon an absolute decrease of the carbon and then, 
because of the greater loss of silicon, upon preventing the 
separ: ion of the carbon as graphite in larger quantities 
and coarser form.” As a result of these experiments, 
m the foundry of A. Borsig, O. Leyde states: Briquettes 
of gray cast iron, when melted in a closed crucible, 
gave a white iron. Briquettes of gray cast iron melted 
i the cupola furnace (3300 Ib.) gave likewise, in re- 
Peated trials, white iron. Whereas in melting raw chips 
about 50 per cent. loss was observed, and whereas in melt- 
'ng pig iron, about 2.5 to 3 per cent. was lost, the melting 
of pure cast-iron briquettes showed 8 to 10 per cent. loss. 
ns melting a charge of 80 per cent. cast briquettes and 
ber cent. pig iron, the loss was reduced to 3.5 per 
cent.; so that, in general, the use of cast-iron briquettes 


—which, however, ought to be added only in smaller 
quantities—causes no loss worth mentioning beyond that 
which is recognized as normal.” 


REDUCES SILICON AND PHOSPHORUS. 
In the-smelting of pure cast-iron briquettes, the sili- 


con content was reduced from 2.51 to 1.27 per cent., 
the phosphorus content from 0.50 to 0.44 per cent. On 





Fig. 1. HyprauLic BrigueTTiInG PREss 


the other hand, the sulphur content was increased from 
0.105 to 0.19 per cent., and likewise the manganese con- 
tent rose from 0.33 to 0.50 per cent. As a result of the 
series of experiments, there could be determined an in- 
crease of the sulphur content with increased use of 
briquettes, and likewise an increase of the phosphorus 
content. The silicon content showed an important de- 
crease, the carbon content a less notable decrease, while 
the manganese content remained, in general, unaffected. 
With increased use of briquettes, the bending elasticity 
of the iron was lowered, while the transverse breaking 
strength showed a corresponding increase. No certain 
conclusions could be drawn as to the tensile and im- 
pact strengths. 

The results of experiments gave an impulse to more 
extensive use of briquettes in the Borsig foundry. Their 
influence on the strength of locomotive cylinders was 
impressive. Cast test pieces 2.4 in. in diameter, turned 
down to 0.8 in. in diameter, showed a tensile strength 
of 35,000 lb. per sq.in. When we consider that the ex- 
pensive special grades of pig iron which formerly had 
to be used to obtain a sufficiently strong casting for lo- 
comotive cylinders may now be entirely displaced by the 
cheap briquettes, the economic advantage of the briquet- 
ting plan is placed beyond all doubt. 

Basing his opinion on the fact that the manganese 
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content remains unchanged, or is perhaps enriched, E. 
Leber is of the opinion that the differences between iron 
made with briquettes in the charge and that which is 
produced from a charge of solid masses are attributable 
to actions which take place before the melting period in 
the cupola furnace. Since the briquette for a specific 
gravity of about 5.5 to 5.9 is comparatively porous, the 
gases can flow through it the more readily the more it 
expands with the rising temperature. A part of the 
graphite loosened by the pressing process burns in the 
upper part of the cupola furnace, so that the iron struc- 
ture of the briquettes exposes more surfaces of attack 
to the gases passing through it. Sulphur from the cupo- 
la-furnace gas is taken up by the solid briquette while 
still unmelted, and later the ordinary addition of sul- 
phur comes to it, as also to the non-briquette portion 
of the charge, from the furnace coke. 

In consequence of the high sulphur content, an en- 
richment of the carbon content cannot take place. Leb- 
er, therefore, recommends the use of a coke containing 
as little sulphur as possible, for minimizing the sulphur 
content. Too great a hindering of graphite forma- 
tion can be counteracted by the simple method of add- 
ing silicon iron to the charge in the ladle. With re- 
spect to the abnormal reduction of the silicon content, 
Leber says: ‘Whether the inordinate reduction of the 
silicon content and the tendency, which has already been 
mentioned with reserve, of the manganese content to 
become enriched or remain constant, shall also be attri- 
buted to the processes which take place before the melt- 
ing period, and therefore before the formation of slag, is 


a question difficult to answer, since all scientific experi- 
mental data on the subject are lacking.” 

He holds it to be possible and conceivable that the 
relatively loose state of the briquette and the inner con- 


Fie. 2. A GENERAL VIEW OF THE BRIQUETTING PLANT 


tact of the gas with the iron of the briquette, or indeed 
the sulphur taken up, may exert an influence on the 
silicon. The high strength is, however, a result of the 
increased formation of hardening carbon at the cost of 
a reduced graphite formation. 


Action Nor Yet Perrectty EXxptLaInen. 


The foregoing remarks sufficiently show that a per- 
fect explanation of the effects of chip briquette on the 
cast iron has not yet been given. Since, however, foun- 


MACHINIST Vol. 39, No. 15 
dry practice rests in the main upon empirical data, this 
explanation may be found in course of time, by a com. 
parison of the various working results. Neverthcless. jj 
can be stated that the advantages of the briquette jy 
the charge, which in the beginning had to carry its point 
against various prejudices and difficulties, are now yp. 
mistakable, from both practical and technical views, 
The chemical control of the foundry practice and con- 


Fig. 3. PLant av ImperraL Surpyarp, Kr 


stant observations in connection with the an: 
hundreds of meltings indicate the special metho: 
for briquette smelting and teach how to overco! 
which earlier were made. If previously there 
plaint in many foundries over an increase in 
loss, this was ordinarily the result of too little 
in the briquette. Excessive formation of slag w: 
by the chip being insufficiently cleaned before 
quetting. In using cast briquettes, forming n0' 
than 30 per cent. of the mixture, the loss amounted 1 
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from 3.5 to 5 per cent., corresponding, therefore, to that 
of the ordinary mixture with pig iron. Considering the 
chemical processes in the furnace, the burning out of 
the graphite, the reduction of the silicon content to 25 
per cent. of the silicon contained in the briquette, and 
the increased sulphur absorption, the mixture can be 
approximately calculated. 
PROPORTIONS OF BrRIQUETTES TO USE. 

Since the reduction, both of the carbon content and 
of the silicon content, as also the sulphur enrichment, 
increase the hardness and strength of the casting, special 
quality castings require a higher percentage of briquettes 
than ordinary machinery castings. 


in the charge 











CHIPS BEFORE AND AFTER BRIQUETTING 


Fie. 5. 


According to the wall strength required for cylinders, 
20 to 30 per cent. of briquettes are allowable in the 
charge. For machinery castings, not more than 10 
per cent. of briquettes should generally be employed, 
while for thin hollow ware, etc., the proportion must be 
even less than this. 

Naturally, in determining the quantity of briquettes 
in the charge, special conditions have always to be con- 
sidered. Generally, when using chip briquettes, we pro- 
ceed in just the same manner as when mixing other 
kinds of raw iron. An unexpected change in the prod- 
uct of the furnace calls for a reasonable altera- 
tion in the briqueite charge. If the casting is too soft, 
the proportion of briquettes may be increased, while if 
the casting is too hard, it may be correspondingly di- 
minished. 

Not only in ordinary cast-iron foundries, but also in 
malleable-iron foundries, machinery-steel and bessemer- 
steel plants, etc., briquettes can often be used with good 
results. Beside the advantages on purely chemical 
grounds, are the easy handling and ready melting of the 
briquettes. Experiments in this direction have been 
made at the Borsig works in Upper Silesia, at the Kén- 
igshiitte, the Friedenshtitte, and the Falva-Hiitte. For 
special purposes, the briquettes used in melting processes 
have been mixed with carbon ferromanganese, and vari: 
ous elements. Moreover, the briquettes have been en- 
riched with ferrosilicon, titanium, ete. 

The advantages of using briquettes in brass foun- 
dries, ete., reside chiefly in the very important reduc- 
tion of the burning loss. In a melting of loose alumi- 
num chips, for example, this loss amounts to 15 per 
cent.; the weight for yellow-brass chips is 20 per cent. 
and for red-brass, 8 per cent. Moreover, the melting 
of hard springy copper and phosphor-bronze chips is 
attended with great difficulties, while the briquetting 
Process permits a smelting of all these chips with mini- 
mum losses and without in any way influencing the 
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quality of the casting. As compared with the method 
previously employed, it presents a further advantage by 
preventing the liquations often taking place in new al- 
loys. 


WHERE THE BriqguetTtEs ARE MADE 


The instalation of a local briquetting plant must al- 
ways be governed by local conditions. It must be as- 
sumed that, as a rule, such a plant will briquette the 
chips from a number of establishments. The chips de- 
livered by the several firms are, therefore, kept in dif- 
ferent receptacles in order to return, in the form of 
briquettes, the same chips that have been received. 
Along the bunker is arranged a belt conveyor which 
feeds an elevator. The elevator brings the chips to a 
magnetic separator by which all metal chips and coarse 
shop dirt are removed. The dust mixed with the chips 
has already been removed from them by an exhaust air 
current. Experience shows that this air current re- 
moves also a small part of the graphite contained in 
the cast-iron chips. 
| In this clean condition, the chips arrive in the hopper 
‘over the press, Fig. 1, which consists of a revolving ta- 
ble with several molds in which the chips are pressed 
by a stamp in two operations and afterwards knocked 
The press is fed by an electrically driven plunger 
pump, see Fig. 2. From the hopper the chips flow into 
the empty molds. The dust exhausted from the chips 
is collected in a dust box, whence it may be removed 
from time to time. The finished briquettes are carried 
on a belt conveyor or other suitable device directly to 
the railway cars or are stored. With a view to economy 
of space in the storage room and also to facilitate hand- 
ling, it is advisable to pile the briquettes in an orderly 
manner as in Fig. 3. 

Both in storage and during transportation, there is 
perfected a certain setting process in the briquettes by 
which they gain strength. The influence of the air and 
moisture on the briquettes as regards rust is very in- 
significant. Under the influence of dampness, there 
forms on the outer surface a thin but very dense layer 
of rust which prevents corrosion of the inside. Where 
briquettes have lain for years in the open air, it has 
been found that on breaking them open, the fractured 
section -was free from rust. On the other hand, the 
strength of the chip briquettes increases during storage. 

The briquetting plant, shown in Fig. 4, which is the 
largest briquetting establishment existing up to date, is 
able to work up from 15,000 to 18,000 metric tons of 
chips per year. An enlargement of this plant is in view 
owing to the increased demand for briquettes. The 
plant of the Imperial Shipyard in Kiel, Fig. 3, is used 
for briquetting both iron and other metal chips. The 
chips coming from the shops are brought directly to 
the briquetting plant, are pressed and, after weighing, 
are piled up. Thus, it is simple and easy to keep ac- 
curate account of the quantities of material in the store- 
room. Fig. 5 shows plainly how much the space occu- 
pied by the chips is reduced by the pressing. 


out. 


of 
ee 


The factor which today determines the size and power of 
locomotives is the physical endurance of the fireman. The 
ordinary fireman cannot put in the firebox more than from 
5000 to 600 lb. of coal an hour. This is one reason why com- 
pounding and superheating are such important factors in the 
development of the locomotive. 
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The True Romance 
By Berton BRALEY 


“Romance is dead ?”—The Foreman smiled 

As he would at the words of a foolish child; 

“ “Romance is Dead?’ Why, man, you’re blind— 
If you’d listen and learn with an open mind 
Instead of speaking in parrot phrase 

Of the ‘grand old times’ and ‘the good old days,’ 
If you’d look about you and SEE—you’d find 
Romance is living right now and here 

Not dead and gone with the yesteryear! 


“Man, O man! can’t you look and see 

What thousands of wonders have come to be? 
These bolts and shafting that whirl and whir, 
These chunky motors that hum and purr, 

These lathes and punches which fill the floor 
These hammers pounding, these rolls that roar, 
Why—THEY’RE Romance—and they make it, too, 
By the magic spell of the work they do; 

These tools of ours and the men who run them, 
Don’t DREAM of miracles—they’ve DONE them; 
They’ve put Romance in the shape of steel 
They’ve turned the shafts and they’ve forged the keel 
Of many a ship that fights her way 

Through surging combers and flying spray; 

The train that thunders along the rails, 

The ax that blazes the new made trails, 

The cages that carry the miners down, 

The dynamos lighting the clanging town, 

The aéroplane in the sky’s blue dome, 

The plowshare, turning the good brown loam, 
The myriad wonders of the time 

Have sprung to life from the workshop’s grime; 
And yet you sigh, and you shake your head 

And murmur sadly, ‘Romance is dead! ” 
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Notes on Curling Tools 
By W. Grorce 


Tools used for curling work, under the press, have a 
variety of forms, the simplest type, those for curling 
hinges, being, generally speaking, the least satisfactory. 
Take for instance a tool for curling the hinge shown in 


Fig. 1. The usual type of tool described in textbooks 
for doing this kind of work is shown in Fig. 2, and is 
simply a block having a hole A drilled in it, and with 
a slot B shaped through to admit the hinge blank. The 
drawing of the hinge, which is shown with the tool, 
will most likely show the curl nicely tucked in as at C 
Fig. 1. 

However, the usual method of using such a tool, that 
is, by placing a blank in the tool and bringing the press 
down on it, will not give a curl as shown. The result 
will be as at D, Fig. 3, where it will be seen that the 
leading part of the curl has refused. to curl. . The.reason 
for this will be clear if we consider the enlarged sec- 
tion shown in Fig. 4. In this class of work the stock 
is never very flat and to get the blanks in and out of 
the tool easily it is usual to have the stock slack in the 
slot. The consequence of this is, that when the blow 
comes, the blank is Waning over slightly and the piece 
takes its first bend from the point where it touches, as 
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at H, Fig. 4. Having started to bend here, the lead. 
ing portion will have nothing to cause it to bend after. 
wards, unless, of course, it is being formed round a pin, 
A simple way of preventing this, and one that will as. 
sure a curl that is closely tucked in, is to have the hinge 
blanking tool ground off at the corner so as to zive a 
reverse shear at this point. That is, there will be an 
initial bend at this point. 




















Bottom 

















FIG.6. CURLING, FIRST OPERATION 
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FIG. 7. CURLING, SECOND OPERATION 


DETAILS OF CURLING TOOLS 


I recall a case scme years back that will serve to il 
lustrate this point. Designs came down into the shop 
for tools to curl the hinge shown in Fig. 5. The tools 
as designed are shown in elevation in Figs. 6 and 7. 
The idea was to place the blank on Fig. 6, bend it and 
then complete the curl with the tool shown closed in 
Fig. 7. This pair of tools made a very poor cur! and 
it was decided to put in another tool to give an initial 
bend to the end. Instead of this, however, the blank- 
ing tool had the ends ground off as shown at F ig. 8, 
with the result that the blank when punched was 4s 
shown at F, 

The top tool of Fig. 6, was then cut away as at G, 
Fig. 9, and the first bending operation left the piece a8 
shown. From this tool it was removed by sliding off. 
and the tool shown in Fig. % then made a completely 
satisfactory curl of the hinge. 


POs 

The Bureau of Standards of Washington, D. C., 
issued Circular No. 42, dealing with metallographi< 
This is a subject of special interest and importan: 
laboratories of machine-building firms, for, as its n° 
nifies, it deals with “the science of metals.” A < 
metallographic analysis of a metal or alloy include: 
of physical and mechanical testing, and chemical and 
analysis. The circular lays down the method o* 
adopted by the Bureau for this line of worx. 

The Bureau is prepared to make such tests for those who 
lack laboratory facilities of their own, and the circvlar con 
tains directions for the preparation of specimens and 4 
schedule of fees. 
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Making Motors in a Contract Shop 


By Frep H. Cotvin 


SY. OPSIS—Small shops with the right man in charge 
can often rig up standard machines so as to manufacture 
at jow cost. This shows how small automobile motors are 
made in fair sized lots and the tests and fixtures used to 
kee; the cost down. There are several suggestions which 
have a general application. 
3 

The motors for the Krit automobiles are built by the 
C. R. Walters Co., Detroit, Mich. Some of the machin- 
ing methods show how economy in manufacture can be 
attained without special machinery. 

The cylinders are cast in one piece as shown in Fig. 1, 
these being bored on one of the vertical machines of the 
Moline Tool Co. Each spindle is in an independent head, 














Fie. 1. Bortne tHe “Krit”’ CYLINDERS 


each: alternate spindle being driven by the upper and 
lower worm, as can be seen. This construction allows 
the heads to be worked very close together as can be seen 
in both Figs. 1 and 2. In Fig. 2 the cylinder has been 
turned over, and an eight-spindle drill is machining the 
valve chambers and seats. The fixtures are very simple, 
but also effective. 

The method of machining the crank case is extremely 
simple, and good results are secured in an ordinary engine 
lathe of rigid construction. This work is shown in Figs. 
3and 4. The first simply shows the boring bar, a similar 
bar being used for both roughing and finishing the crank 
case. As will be seen, this is simply a substantial bar 
carrying inserted cutters for each of the places to be bored 
and faced. The outer end of the bar is, of course, sup- 
ported on the dead center after the crank cases are put 
in place. The inside of each end is chamfered by the tools 


— 


shown at A, Fig. 3, in the center of the bar, the crank cases 
being placed over this and then moved first in one direc- 
tion and then the other, until the cutters get to work. 
Stops are provided on the lathe head as seen at B, which 
limits the movement in both directions. These fixtures 

















Fie. 2. MACHINING THE VALVE CHAMBERS 











Fie. 3. Crank Case Bortne Bar 


and the bar allow the work to be handled rapidly and 
accurately. 

Fig. 5 shows how the crank case is handled for turn- 
ing on the end. It is easily centered on a projection of 
the plate A attached to the faceplate and held back 
against it by the strap B. The tail center fits against a 
piece placed in the other end, and the whole thing is sup- 
ported very firmly for turning. A square turret tool 
post allows multiple tooling, and, as will be seen, this is 
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taken advantage of by using three tools in one position as 
at C. 

An interesting little device for milling the starting- 
crank clutch is shown in Fig. 6. Here the piece to be 
milled A is held in the end of the spindle B. This spindle 
is mounted in the casting C and carries the cam D at its 
lower end. With the casting in place a steady movement 
of the handle # turns the starting cap and at the same 
time raises it against the milling cutter F’, so that a 








Fie. 4. Bortnc THE CRANK CASE 
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fairly difficult and complicated fixture without a draw- 
ing, but P’ll warrant he would do some rough sketching 
of his own, and much time and material would be wasted 
before the job was completed. A year’s waste of this 
kind would amount to a fair percentage of a jig and 
tool draftsman’s salary for the same length of tim: 

There would be periods, as in every other line of work, 
when the draftsman would not be very busy. At such 
times he could go through the shop, observe the met)iods 
and operations, talk with the men and get their ideas, 
and consult the foreman as to advantageous changes in 
methods and operations. He could also visit the en- 
gineering department, get a line on new work, and if 
this department were willing, he (from his experience 
both in the shop and on the drawing board) could at 
times suggest changes in design, that, while not alffect- 
ing the general design of the part on the machine, would 
require a less expensive or more easily handled jig or 
fixture. The engineering department should not only 
be willing to work with him, but should keep a record 
of the jigs, tools and fixtures. 


Carp INDEX FOR J1Gs 


Some plants keep a cross card index ofthe drilling 














proper depth and angle are produced as can be seen at G. 

These methods are especially interesting as showing the 
possibilities of the small shop as a manufacturing prop- 
osition in these days of assembled automobiles, when 
parts can be bought from makers more cheaply and satis- 
factorily than a small automobile shop can make them for 
itself. 


Recognition of the Jig and Tool 


Draftsman 
By E. A. ANDREWs, JR. 


A chief draftsman once remarked that there was no 
necessity for a jig and tool draftsman, as any mechanic 
could make a jig or tool without a drawing. There are 
others, no doubt, who think the salary paid a jig and 
tool draftsman is a needless expense. 

Now there is little doubt that any mechanic can make 
an ordinary circular drilling jig or a cutting tool with- 
out a drawing. A good mechanic could also make a 





Fig. 5. Factinc THE END OF THE CRANK CASE 











Fic. 6. Mirttine CLiutcH Jaws 





jigs, consisting ef an index recording the jigs in con- 
secutive numerical order with the drilling and principal 
dimensions shown. Another index classifies the jigs by 
the machine parts they are used for, giving the corre- 
sponding jig number. When making a new drawing 
the draftsman is expected to use the old drilling jigs as 
much as possible. The drawings are then marked wiicre 


necessary with the jig number, thus:- “Use Jig 
#850.” This system could easily be extended to cover 


other tools and to a limited extent even fixtures. It sel- 


dom happens that a fixture made for a certain machine 
part can be used in connection with another part, but ‘he 
number of the fixture can be recorded on the drawing 
of the machine part and prove helpful to the shop. 

It would prove of benefit to the engineering depart- 
ment as well as the shop, if the foreman would recog- 
nize and give credit to the value of a jig and tool draits- 
man, and would keep in closer touch with the too! de- 
partment. 
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Molding Machine for Shallow Work 


SPECIAL CORRESPONDENCE 


S) VOPSIS—The molding of shallow work, especially 
round and oval pieces of small dimensions, such as sad- 
dlery, small rings, etc., and the molding of fairly large 
sections consisting of numerous small parts, such as 
store plate and other ornamental work, offers difficulties 
of a special character. Handwork is, with improved 
processes, rapid. Machine molding, to be an improve- 
me nt on hand methods, not only must be quick but must 
give castings which are at least equal to those made by 
hand. All these conditions render the production of this 
class of castings extremely difficult. This machine wiil 
fill both flasks simultaneously ; ram the two flasks by only 
one stroke; draw the pattern by the machine, while the 
plate vibrates; close the mold on the machine, either for 
pouring on flat or on end; use barred flasks and a white- 
metal pattern plate about Yo in. thick, requiring no ma- 
chining. 
3 

Among the methods of machine molding used for the 
work referred to in the synopsis the following may be 
mentioned as being the most prevalent: 


Molding on carded patterns on sand match with a 
power squeezer. This work is generally made in snap 
flasks. Molding on aluminum match plate with power 
squeezer ; generally in snap flasks. Molding in open sand 
on double-faced cast-iron plates, or on two separate plates, 
the sand being pushed out of flasks which are part of 
the machine. Molding in the flask or in “mottes” with 
two pattern plates, one for cope, the other for drag. 
These various processes have the following inconveni- 
ences: 

The carded pattern is very expensive, and always of 
small dimensions, its size being limited on account of 
its price. On the other hand, if the castings are very 
thin, the vibration of the frame has no effect on these 
small pieces, so that its adoption in such cases does not 
give very good results. Molding with loose patterns on 
sand match is only practicable for very simple work, 
while molding with double-faced plate, or on two separate 
plates, is only possible with common work. 

In most of these cases pouring has to be made on the 
flat. In Europe it is common to pour small castings on 
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end, a practice which has many advantages and makes 
it possible to put many more castings in one flask than 
if pouring on-the flat. If two separate pattern plates 
are used, it is absolutely impossible to obtain a perfect 
match. With regard to the cast-iron, double-faced plate 
it must be understood that this plate is costly owing to 
the necessity of making it strong enough to withstand 
the whole pressure of the machine, the ramming of both 
flasks being done separately, and not simultaneously. In 
fact, this method is generally used for common work 
which does not require great accuracy. 

Molding on a separate plate with pins only for register- 
ing is very risky for high-class work, for, while it is 
possible under the best conditions to obtain a perfect 
match, it is rather difficult to maintain such conditions 
in the everyday work of the foundry; in fact, most of this 
work has been done by hand molding, making it possible 
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During the ramming, the 


part of the pattern plate. 
pattern plate is quite free from lateral fastening, boing 


guided only by the flask pins. The speed is considera le, 
while the mold is entirely made on the machine, inclu: ing 
drawing the pattern. The proper employment of jars 
renders it possible to use comparatively shallow fi:sks 
even for large work, and does way with the necessity of 
weighting them all for pouring on the flat, or of using 
clamp screws, when pouring on end. 

This machine, generally for the principal motivus, 
works by water pressure, whereas the vibration is effected 
by compressed air; but by the use of a small accumulator 
compressed air can operate the whole machine. In fact, 
several plants using compressed air entirely are satis/ac- 
tory, though the designers prefer water pressure. 

The machine is shown in Figs. 1, 2, 3, 4, 5 and 6. 
It consists of a heavy base A, Fig. 2, bored in the center 
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Fies. 7-10. Exampies oF Work DONE ON THE MOLDING MACHINE 


under favorable conditions to obtain perfect work, though 
not very quickly. 


POSSIBILITIES OF THE MACHINE 


The Société Anonyme des Etablissements Ph. Bonvil- 
lain & E. Ronceray, of Paris, has recently designed and 
built a machine which seems to mean a great step forward 
for the class of castings referred to. With this machine 
it is possible, to fill both flasks simultaneously; to ram 
the two flasks with only one stroke; to draw the pat- 
tern by the machine, while the plate vibrates; to close 
the mold on the machine, either for pouring on flat, or 
on end; to use barred flasks; to use a white-metal pattern 
plate about 14 in. thick, requiring no machining work, 
and made in about the same time as a sand match. 

This pattern plate is produced by a carefully made 
mold in a special flask, having a perfect match, and 
spacing the flask by a frame which makes the outside 





to form the ramming cylinder B. Down this cylinder 
is bolted another one receiving a smaller ram, the o! ject 
of which is to perform quickly all the auxiliary mot:ons, 
including bringing the flask in contact, and closing the 
mold. This cylinder is not shown, as it is under the 
floor level. The main ram C is intended to give the 


ramming pressure. It is bored to receive a smaller one, 
at the end of which is bolted a plate D supporting, 
through the tierods EF the down sand frame F sown 
under the lower flask G. This ram is supported |v air 


pressure, and its purpose is simply to support the ‘own 
sand frame on a collapsible support. 
On the side of the machine is a column H supp: ting 


a revolving bracket J for the pattern plate J, «01 4 
crossbeam K, which can be fixed to the frame of tli: ma- 
chine by a hook L. The pattern plate J is laid own 


on the bracket J through convenient means, and can be 
raised through the lower flask. Suitable means are pro 
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vided for suspending the cope from the ramming plate being placed on the down sand frame, and the cope on 


bolted to the crossbeam. 


i] 











OPERATION OF THE MACHINE 


the pattern plate. The cope man swings the bracket so 
as to bring it opposite the drag, while the drag man 
swings the crossbeam, and puts the hook in position. 


With the crossbeam being swung to the right, and the Immediately the drag man presses the treadle so as to 
pattern plate with its bracket on the left, Fig. 1, one of admit water in the small cylinder, the whole equipment 
the men fills the drag, and another the cope, the drag is raised quickly, the pattern plate and the cope being 








Figs. 11-19. 
































OPERATION OF MoLpING MACHINE DrEsIGNED FOR SHALLOW WorkK 
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caught in passing by the drag, until the cope comes in 
contact with the upper ramming plate, Fig. During 
this motion, the main cylinder has been put in com- 
munication with the tank, and has been filled with water. 
By pushing the treadle a little bit further, the communi- 
cation between the large ram and the tank is cut, and 
pressure water admitted. 

The cope man starts the vibrator, while the drag man 
hooks the cope. He then leaves the treadle, and the drag 
proceeds, going down with the pattern plate, Fig. 3. 
The pattern plate stops by itself when touching its 
bracket, while the drag lowers further, and a complete 
pattern drawing is then effected on the machine, while 
the vibrator is in operation. The cope man then stops 
the vibrator’and swings the bracket out with the pattern 
plate, Fig. 4. The drag man presses the treadie, admit- 
ting the pressure on the small cylinder, closing the mold, 
Fig. 5. He then unhooks the cope and leaves the treadle. 
The complete mold proceeds down, and is ready to be 
put on the floor. 

The flasks generally — on the machine are fitted 
with hooks M, Figs. 1 and 2, set in the mold in such a 
way that their axles are set in the cast iron, so that, as 
soon as the mold is closed, the operators, by a very 
simple motion, hook them. 

The gates are simple and require practically no atten- 
tion. To give an-idea of the speed obtained it can be 
said that it usually takes less than a minute to make a 
complete mold. Moving pictures have been taken of 
practical working, and the average time has been 45 sec. 
These pictures have made it possible to analyze the 
motions. The table shows the time taken for the various 
motions. 
Description of o 


malleable. Barre 
molding machine. 


ration. Molding Drag and Cope. Hardware castings, 
flask 214 by 14} in., 2} in. drag, 2} in. cope, F-4. High-speed 


Frac- Frac- 
tions tions 
of of 
Sec- Min- min- Sec- 
Operator onds utes utes onds Helper 
Blow off pattern plate 
Swing sand frame above 
Pick up drag and put it ° _ , Shake parting and 
SI a onc 0-0 dv ones 1.9 0.032 0.174 10.4 iddle sand on pattern. 
Fill up drag CO peovele 
and put sand in riddle. 6.4 0.107 0.115 6.9 Fill up cope (2 shovelfuls). 
Riddle sand on drag top.. 9 i oe a peepe ¢ , 
Strike off surplus sand... 4.5 0.075 0.075 4.5 Strike off surplus sand. 
Swing on the pressing Swing on pattern plate 


head and lock it...... 
Squeeze and hook cope.. ! 
Draw pattern plate and 

finish gate holes with 

i alaes acde a aie 7.7 0.130 8.056 5.6 
Apply pressure to close 

mold and unhook cope 1.9 
Release pressure—Spring 

out pressing head and 

lock finished mould... 1.8 0.030 0.030 1.8 
Place mold on floor (on 


0.030 0.123 7.4 with cope on. 


0.090 


o-~ 
ore 


Start vibrator. 
Swing out pattern plate 


0.031 0 065 3.9 and put cope on. 


Lock finished mold. 
Place mold on floor (on 














SETS Ra, pa 4.5 0.075 0.075 4.5 end) 
Total. 45.0 0.750 0.750 45.0 
No. 7 riddle. No. 7 riddle. 
Ib. lb. 
Weight of an empty shovel. 6 Weight of an empty shovel..... . 6 
Weight of sand in shovel... 22 wou of sand in shovel.. 22 
Number of shovels in each ‘part of Number of shovels in each part of 
Ne ti cS a aes eae 2-44 DN awk vase awe cd 2-44 
Weight of sand in the two parts of flask. . peewee 88 
Weight of the two empty parts of flask......................... 82} 
Ec Baoan aera Suk o egais Ok does kn Sea bee keeee 1703 


It must be borne in mind that no automatic sand 
distributor has been used, the men shoveling the sand 
from a heap. This machine is now in successful opera- 
tion, 45 of them having been delivered in less than a 
year. 
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PRINTING DIFFICULTY OVERCOME 


One may think that only very flat work can be pio- 
duced by printing the drag. The difficulty of printing 
has been overcome to a great extent through the use of 
what the designers call a dummy. The dummy, Fig. ‘ 
is a piece of metal A having holes corresponding to tl: 
projections of the mold to be made. The dummy bein: 
placed on the drag side, sand is riddled on it, and pro- 
jections of riddled sand are left in places corresponding 
to the openings. This accessory is made in a simple man- 
ner, being merely molding work. 

Figs. 8, 9 and 10 give an idea of the variety of the 
work to which the machine is adapted. More recently 
a machine has been marketed, which does exactly the 
same work, and in addition permits of pushing out thie 
“mottes” on the machine immediately after the mold 
completed. If the size of the “mottes” is limited to 
what a man can handle, the machine can be attended 
by only one operator, and can work at the same speed as 
that mentioned, thus producing a mold measuring about 
16x12 in. in less than a minute. 

In Fig. 11 the machine is shown just after the com- 
pletion of a mold and ready to start another one. The 
flasks are first filled with sand, as shown in Fig. 12. 
They are then swung to position one over the other, as 
shown in Fig. 13, and the traverse is closed and locked. 
The two flasks are rammed simultaneously as shown in 
Fig. 14, where the operator is shown hooking the upper 
flask. 

In Fig. 15 the operator is shown setting the vibrator 
in action. When the pattern drawing is finished the 
pattern plate is swung out of the way, as shown in Fig. 
16. The operator then prepares to assemble the moli 
and unhooks the upper flask, as shown in Fig. 17. The 
sand block is then pushed off as shown in Fig. 18, and 
this is shown opened in Fig. 19. 
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The Knurl as a “Putting-on” Tool 


In recently repairing a machine in which some of the 
smaller parts had been shrunk onto their shafts, R. 
Mawby mentions that one of these had worked loose anc 
in order to get the machine to work as soon as possible 
it was decided to knurl the shaft and again shrink ©: 
the part. The shaft was knurled with a coarse, straig!:" 
knurl and the part shrunk on again. The job appear 
to be quite as good as could be desired. 

Frequently the knurl is used for “swelling 
make bal] races fit after repairs, and is found a qu 
and very efficient “putting on” tool for this sort of }: 


os 
oe 


»? a shaft 1 


The extent to which power is used on the farm is ine 
cated by the enormous number of gasoline and small st« 
engines in service all over the country. It is estimated by 
liable authority that 500,000 gas engines will be bought 
farm use this year, and there are probably in use at 
present time one and one-half million gas engines with 
aggregate capacity of about 4,000,000 hp. There are 1 
about 760 different companies manufacturing gas engi! 


o 
P< 


Another rust-proof treatment for iron and steel is &! 
by the “Mechanical World.” It consists of a paint of the * 
lowing ingredients, applied to the surface and then bak 
Linseed oil, 25 parts; calcium resinate, 36 parts; mangan 
borate, % part; lead acetate, 1 part; napntha, 12% par'- 
artificial graphite, 25 parts. The article is baked at 3°! 
F. for 1 hr. 40 min., and the coating is stated to be high!) 
lustrous and resistant to corrosion. 
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Using Bench Miller on Drilling- 
‘Machine Table 


Some time ago, I had to make some small parts of 
a subpress die which required certain delicate milling 
operations. Not having either a suitable bench miller, 
or bench-lathe milling attachments, I set up the ar- 
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Usinec Bencu MILuer oN DriLiInc-MACHINE TABLE 


rangement here shown, which we call a vertical bench 
miller. 

It took about two days to make up the parts that we 
did not have, including the necessary small end mills. 
The saving of time probably amounted to at least a 
week and we still have the machine which will do for 
a number of jobs in the future. 

In the engraving, B represents an angle plate on 
vhich is cast a projection C (rescued from the scrap 
ile). After planing faces H and I parallel with one 
‘nother, we mounted the compound cross-slide from a 
vench lathe FZ on the top surface of H, while on top of 
‘he surface of J was fastened a sentitive drilling head 
vhich I think was made by the Waltham Watch Tool 
Co. A special grooved pulley and also a collar to take 
up the end play, shown by D, were the only changes that 
iad to be made in this head. For the cross-slide a 
special plate was made which fastened on top in place 
of the tool post. This plate had drilled and tapped 
holes in it at intervals of about 34 in., to facilitate 
clamping work to it. At F is shown the plate. 
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LETTERS FROM PRACTICAL MEN 





The whole contrivance when in use was bolted to the 
table of a large drill press, and a wood pulley on an 
arbor was chucked in the large drill spindle, thus giv- 
ing a range of speeds from a few hundred up into the 
thousands. 

We found the machine to be very accurate in the work 
it did and also very sensitive, the graduations on the 
cross-slide screw being of great assistance in produc- 
ing good work. 

I see no reason why the idea could not be used to 
advantage in designing a vertical machine for the mar- 
ket, as I have never seen a small vertical miller, and 
I know there are plenty of places where such a machine 
could be used to advantage. 

DonaLtp BAKER, 

Salem, Mass. 
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Milling Taps in a Lathe 


The fixture illustrated was designed and constructed 
by C. O. Miller, master mechanic of the Fort Wayne 
Fire Department. The base of the jig A was made 
to fit the slide rest of a lathe when the universal slide 
rest had been removed. The holes B receive the bolts 
which hold in place the regular slide rest. The teat C 
enters a hole in the lathe slide, thereby accurately cen- 
tering the milling jig. 

Two standards PD are made to capscrew to the base 
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Tar Mituine Divipina HeEAp For LATHE 


A, and the holes # are provided so that the distance 
between centers may be adjusted to suit various work. 
The tail center F is long enough to make the necessary 
fine adjustment called for by the distance between the 
holes Z. The head and tail spindles are carried in the 
sliding blocks G which have a vertical adjustment and 
are each clamped by means of two through bolts, the 
blocks D being slotted to accomodate the bolts. Each 
block D is drilled and slotted to receive a milled-head 
nut, one of which is shown at H. These nuts run upon 
threaded studs, one of which is attached to the bottom 
of each block G, thus making a very fine and positive 
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vertical adjustment for the head and tail centers of the 
device. , 

The tail-center F is tapped through one of the blocks 
G, and a checknut is added for locking this spindle when 
necessary. The head spindle or center J has a long 
bearing in the block G, a boss K being added to 
increase the bearing length, also to receive and support 
the index plate L, which is attached to the boss K by 
means of two small flat-head screws. 

The end of the spindle J projects through the index 
plate and is fastened to the finger M by means of a pin 
key. The index finger carries several holes, through 
either one of which the screw N may be passed. This 
is shouldered where it fits in the finger M, but the end 
of the screw is threaded to be screwed into any one of 
the holes in the index plate. 

There are four rows or circles of holes in the in- 
dex plate, the outer ring containing 16 holes. The sec- 
ond ring has 6 holes, the third row, 5 holes, and the 
inner ring 4 holes. This row is unnecessary, as the 
four could be obtained from the outer ring of 16 holes. 

Once the index finger is set, the screw is turned home 
and there is no danger of any slipping of the index 
through the pins coming out under pressure of the cut. 

JAMES F. Hopart. 

Fort Wayne, Ind. 


Cutter Grinder for Large Reamers, 
Taps and Milling Cutters 

The illustration shows a new grinder made in the 

tool-making department of the shop of the National 


Transit Co. at Oil City, Penn. It will grind cutters 28 
in. in diameter. The cutter shown at J is 22 in. in 





Tue CuTTrer GRINDER 


diameter. Formerly, most of the grinding was done 
with a portable machine grinding the cutters on their 


spindles. This was a very slow process as compared to 
the new way, and necessitated tying up expensive ma- 
chines and the use of two men to do the work. 

At A is a small motor on which is used a 7-in. cup 


wheel 7. This motor is mounted on the slide C. The 
cross-slide D is used to adjust a grinding wheel. The 
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whole is rotated in a horizontal plane on the ball-bear- 
ing turret B so that each cutter tooth can be ground on 
the face and side in one operation. The table £ is grai- 
uated so that the turret can be adjusted to grind teeth 
with round corners if desired. The column holding the 
cutter is fitted with an adjustable spindle to raise or 
lower or to set at any angle for clearances. 

This grinder gives much better results in every way 
than the portable machine. . 


A. A. Avery. 
Oil City, Penn. 
Attaching Machinery to Concrete 
Floors 


The problem of fastening machinery to concrete floors 
easily and economically has always been of interest, and, 
therefore, the following method recently brought to m) 
attention may prove of value. 
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leg of Machine 





P “Expansion Bolt 
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6x6 Hard Pine 
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ATTACHING MACHINERY TO CONCRETE FLOOR 


The machines in question weighed about one ton each 
and were run at such a speed as to cause injury to the 
concrete unless all vibration were absorbed. No provision 
for attaching the machines was made in the original 


1? 


sign. The owners, therefore, decided to first of all sink 
holes 6 in. deep and 3 in. wide, tapering at the top. T!'s 
was done with an air drill. 

Expansion bolts were then put into the cavities #11 
were held in place by pouring in lead, the latter serving 
a cushion. The machines were fastened to 6x6 in. hiv 
pine beams, nuts with washers being used. In place 0! 
lead the manufacturers have used sulphur, but not wih 
such good results. In cases where the vibration was 
cessive 14-in. sheets of rubber were placed under °¢ 
beams with good results. 

The owners report that the vibration of the mac! ve 
has now been taken care of, all the machines opera: ''g 
satisfactorily on the concrete floors without any lial’ 
of damage. 

JOHN 8. NICHOL. 


Sharon, Mass. 
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A Cast Iron ‘‘Icicle’’ 


‘his is an example of impact welding produced by 
fly;ng particles of cast iron thrown from the face of a 
grinding wheel. The machine on which this stalactite 
was produced is a pulley grinder used by the Buffalo 
Forge Co. 

he stream of sparks discharges vertically into a gal- 
vanized exhaust hood, and when the cut is heavy; par- 
ticles occasionally’ stick to the surface of the hood and 
become white hot. This forms the base of the stalactite. 
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number of 24-in. engine lathes in the shop, and due to 
its use, a considerable reduction in the time necessary 
for a given output on these machines has resulted. It is 
useful on jobs where a chuck is used, where the piece 
itself is heavy, or where it is necessary to stop the ma- 
chine to caliper, at frequent intervals. It is also useful 
to the operator when he is turning a long shaft and 
standing some distance from the headstock, as he can stop 
his lathe without moving from his position by pressing 
with his foot on the cable A, Fig. 1, which runs the full 
length of the lathe, about 6 in. from the floor. 
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An INTERESTING STALACTITE FORMED BY GriINDING CAsT IRON 


As additional sparks impinge upon this mass, they are 
self-welded in the form of a rough cone. The length of 
the stalactite in this particular case was due to the fact 
that the emery wheel was traversing longitudinally under 
feed, while the exhaust hood was stationary. 

The weld is perfect through the center or core of the 
stalactite as is evidenced by grinding away the scale on 
the point, and exposing the metal which appears to be 
very homogeneous cast iron. 

An interesting point is the high temperature neces- 
sary to secure such a weld. An emery-wheel spark does 
not impress one as being extremely hot to the hand, but 
in this case must have approached the melting point of 
cast iron, or 2000 degrees. 

J. H. VANPLEVENTER. 

Buffalo, N. Y. 
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A Brake for Engine Lathes 


The accompanying halftones show a brake for use 
on engine lathes. This brake has been attached to a 


The device consists of a brake lever B, hinging on the 
back-gear shaft, which is bent so as not to interfere with 
the belt in any position; two ;’;-in. flexible steel cables 
A, and a small cast-iron bell crank C with arms 2 in. 
and 1 in. long, at right angles. A small angle riveted to 
the lever carries the pine-wood brake shoe, and two pine 
blocks sawed to fit and screwed to the lever form a suffi- 
cient hinge for the lever on the quill of the back-gear 
shaft A, Fig. 2. A capscrew, screwed into the bed at the 
tail end, secures one end of the which threads 
through an eye screwed into the bed near the center, to 
keep the cable from sagging, and fastens to the long arm 
of the bell crank. 

The construction of this brake is such that there is no 
possibility of the operator being hurt while operating it. 
The shoe of the brake B, Fig. 2, acts on the face of the 
largest cone pulley and as the surface of this pulley 
moves faster than any other surface on the machine 
(whether back gears are in or not), it is obvious that a 
brake acting on this surface will be the most effectual. 
The pressure which the operator can put on the cable is 


cable 








-Macninist 


Fie. 1. Tue LATHE witH BRAKE 








2S AAR A Na Cane Gates 





Fie. 2. Vrew SHowrne Brake SHOE 








620 AMERICAN 
multiplied by the lever construction until an enormous 
pressure may be exerted on the brake shoe. Hence the 
lathe can be stopped almost instantaneously by a very 
small effort on the part of the operator. 

. L. Decker. 


Minneapolis, Minn. 
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Device for Squaring Hoops or Rims 


The halftone shows a special: device rigged on one of 
the style D cutting-off machines of the Matson Machine 
Co. The device is used for squaring up the ends of 
bands, hoops or rims which are to be welded by elec- 
tricity, and not only makes them perfectly square, but 
also makes them the correct length. 

The band is placed on the screw points A and clamped 

















DevicrE FOR SQUARING 
Hoops or Rims 


in place by two clamps B, on the ends of the band, one 
on each side of the wheel which does the cutting. The 
screws can be used for adjusting to the right size. 

A joint made in this way is perfectly parallel, and 
makes it much easier for the electric welder. The one 
shown was made for squaring up the hoops for the ends 
of steel barrel heads, 

A. H. Matson, 

Concord, N. H. 
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Making a Special Vernier 


In the accompanying sketch is shown a method of rul- 
ing home-made verniers. I wanted to construct two ver- 
niers to apply to scales of 1/,, and 7/3, in., so that each 
division could be read to +4 of its value; that is, 1/,,, 
and */39, in. The ruling was to extend for +; in. on 
one side and 4 in. on the other side of a celluloid strip 
34x7% in. and 7% in. thick. 

In the sketch, A and B are two micrometers, C is a 
strip of celluloid, D is a straight-edge brass, and F and 
F are two liners the same thickness as C, so as to keep D) 
in a well supported condition. C, F and F were tacked 
down to a board LZ and the micrometers clamped to L 
by two small clamps H and K. M and N were wood 
blocks to give the micrometers a flat support for solid 
clamping. 
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With all parts in readiness, the micrometer heads were 
turned to an even dimension and a line scribed on ( 
with a needle, the point of which was kept in as close 
to the beveled edge of D as possible. The bevel on /) 
allowed the needle point to come hard against the meal 
straight-edge next to the celluloid strip, so there could 
be no error due to holding the needle at an angle. 
the vernier to suit the 40-in. scale, it was necessary io 
divide °/,, in. into ten parts. Thus each ruled division 
would be °/,5o in., or 0.0225 in. The first line having 
heen scribed on C, each micrometer head was turned back 
2214 thousandths and another line was scribed on ( 
along the beveled edge of D. Again, the two micrometer 
heads were turned back the same distance, the ruling |e- 
ing ‘continued until eleven lines, making ten spaces, were 
scribed 0.0225 in. from each other. 


ror 
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Rurttmnc A VERNTER BY MEANS OF MrcrRoMETERS 


On the other edge of C, the 30-scale was to be tresic 
Here °/., in. had to be divided into ‘cr 


ry 
' its 


the same way. 
parts, so that each division was °/39,, or 0.03 in. 

meant that the micrometer heads were turned bac! 
thousandths between each two scribed lines. The u- 
two micrometers insured that the straight-edge D s! 
move always parallel to its original position. The ‘e- 
sulting verniers were remarkably accurate, indeed, 
had to be accurate to be of any use at all, becau- 
the case of the 40-scale, as one scale division was ’ 

or 0.025 in., and one vernier division was */ 49, or 0." 
the difference between them was only 24% thousa! 
of an inch. Such a difference is easy enough to » 
a micrometer head, but on a ruled scale it is not 
much in excess of the thickness of the lines thems 
Any irregularity in the spacing of the lines on sui 4 
vernier would throw the readings out of sequence, @ 
render it useless. The method of ruling adopted ‘\'ly 


met the requirements. 


— <4 


s 


R. S. Baya! 
New York, N. Y. 
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Tools for Cutting Piston Rings 


G. Leusch’s description of this tool, on page 378, is very 
interesting, but it appears to me, that he might meet with two 
objections, When making and using it. 

The first of these is, that, in clamping the top plate by a 
screw at each end, there is a tendency to bend the plate in 
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the center. Even if it doves not actually bend the plate 
permanently, it will tend to clamp the two outside tools 
tighter than the others, and it might possibly leave the 
middle tools quite free. 

The second objection is, that unless the tools are all ab- 
solutely uniform in angle, thickness and height, the clamping 
will be far from satisfactory. In Fig. 1, A shows the posi- 
tion of the tool in the block, when correct, which requires 
the proper angle on the sides of the tool, an exact thickness 
and an exact height; B and C show what would be the posi- 
tion of the tools were they too thick or too thin. In the case 
B, the top of the tools would vary in height F, thus making 
it impossible to clamp all the tools with the top plate; and 
in the case C, the tools would be loose in the block and 
therefore not necessarily parallel, thus producing the condi- 
tion shown in the plan view of C. 

A similar style of tool holder which possesses all the ad- 
Vantuges of that designed by Mr. Leusch, but without the two 
objections above described, is shown in Fig. 2. Should the 
width of the tools A vary, it will not effect the spacing of 
the tools which is determined by the width B of the spacing 
piece C; and should the height of the tools D vary slightly, 
that will not affect the secure holding of the tools. Of course, 
it is important that the angle on the sides of the tools be 
made so as to obtain a good clamping surface on all tools. 
But this latter is a necessity which applies to almost every 
tool holder using this style of tool. 

N. F. STOCKBRIDGE. 

Providence, R. I. 
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Design of Jig for Pin Holes 


’ Referring to John H. Serfass’ criticism in Vol. 39, page 
“85, of the jigs described in Vol. 38, page 365 and Vol. 39, 
page 34, it seems to me that his plan of a clamp for the 
work, in the form of a cam, is the quickest means of tighten- 
ing the work. However, applying it in the position that he 
does is wrong, and in the hands of the operator, which in 
this case will be a boy, there is too great a likelihood of 
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damaging the thread. Another objection is the closing up 
of the hole in which the work is inserted, by the bar used 
for the stop. There will be particles of dirt and minute chips 
which will get in there and, the work always pushing them 
ahead, they will collect around this pin and destroy the lo- 
cation. 

A better design is shown herewith. A block of steel A 
is bored to receive the screw, through which is driven the pin 
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Jig ror Pin Hones 


B, making it a tight fit. The ends which project carry 
the two links, one on each side, and are prevented from 
falling off by the collars D, which are pinned on. The ec- 
centric C is held to the links E by collars, and located in such 
a position that it will force the screw up tight against the 
pin B, the links being held central by closing down against 
the pin F. The groove G is cut to clear the burrs of the 
drill. 

If it is desired to drill various lengths of screws, the 
links can be made longer, a series of holes drilled and the 
eccentric moved over to the convenient hole. 

H. BLOUNT. 

Chicago, Il. 
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A Drill Speeder 


It is quite evident that J. W. Brhel, author of the article 
on page 521, under the above title, is unaware of the 
fact that this identical attachment has been a _ regularly 
marketed product of our company for the past 16 years, and 
that furthermore it is covered by patents. 

THE CINCINNATI-BICKFORD TOOL CO. 

Cincinnati, Ohio 


Mysterious Performance of an Armor 
Plate 


Since reading Mr. Bryan’s account of the breaking of 
an armor plate at the shops of the I. P. Morris Co., on 
page 319, I have spoken about it to Joseph Hunter, who did 
this job and who, at the age of 87, is still running a planer 
at the same shop. He describes the plate in question as hav- 
ing been greatly indented by shot and he thinks that the 
break was probably caused by the peening of the metal at 
some points and not at others. 

SAMUEL H. RALSTON. 


Norristown, Penn. 
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Punch and Die for Small Tubes 


I believe the die shown herewith will answer M. F. Web- 
ster’s request on page 367, provided he makes the die rest ad- 
justable to take the strain off the die and lowers it after 
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PuNCH AND DIE ror SMALL TUBING 


piercing each row of holes in order that he may be able to 
index the tubing. 
JACOB HEBERLE. 
Dayton, Ohio. 


Practical Tolerances in Machine 
Work 


I have read with interest the article at page 236, and the 
subjoined rules of the Taft-Peirce Manufacturing Co. The 
subject is a very important one to all shopmen and I might 
add, draftsmen and designers. 

There is no doubt that in almost all shops much time is 
wasted by workmen through setting unnecessarily close 
limits. Few drawings are made which do not have some di- 
mensions upon them. If they are made to rule and if cali- 
pers will meet all requirements, it is most aggravating to 
see workmen busy upon this work with limit gages and 
micrometers. 

A case in point came to my notice a few days ago. On 
going through a shop with the manager I noticed some en- 
gine columns being finished in the grinder from rough 
turning. The operator was most attentive to the limit 
gage. Knowing that the length of these columns was the 
only important part about them, I asked the manager why 
he wasted time with limit gages. He candidly admitted it 
was a waste, but felt compelled to continue it because he 
feared that to relax would mean serious trouble in other 
directions and consequently lower the standard of the 
shop. 

No doubt most of us can realize that there is some cause 
for the fear of this manager, and would appreciate a remedy 
that would suit all conditions. I have tried various schemes 
myself but could not find one that was adequate. The use 
of class letters upon the drawings was not a success, the 
workmen in many cases ignoring them altogether or taking 
one letter for another. 

Another method I tried with repetition work was to give 
the gage number beside the dimension on the drawing. This 
allowed of using an ordinary caliper or snap gage or tem- 
plate upon unimportant parts, and the standard limit gage 
(which is also numbered) where close limits were neces- 
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This method, although fairly successful in my case, cannot 
be recommended as a cure for the difficulty, owing to the 
number of gages necessary and the consequent confusion if 
attempted on any other but strictly repetition work of few 
parts. The rule of the Taft-Peirce Co. of treating dimen- 
sions given in vulgar fractions as allowing a wide margin of 
variation and those given in decimal figures as requiring 
close attention, appears to me an excellent starting point in 
dealing with this matter. 

F. P. TERRY, 

Belfast, Ireland. 
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Mathematics and Languages 


In reply to Entropy, whose short article on mathematics 
and languages appeared on page 327, I would say that his 
ideas are not entirely his own but are the outcome of modern 
tendencies. Everywhere, and especially in this country, there 
seems to be a hopeless search for the “royal road to learn- 
ing,” but like the old alchemists and our adventurous friend, 
Ponce De Leon, who sought the fountain of perpetual youth, 
all those who entertain the hopes of finding such an easy 
course are doomed to a bitter disappointment. 

The success of the engineer of today depends upon su- 
perior intelligence, greater energy and superior education. 
The first two of these are innate qualities for which a man 
must thank his ancestors, but the last must be obtained 
after birth. Without a sound knowledge of mathematics, 
he cannot claim superior education. Without a thorough 
training in mathematics, he lacks the ability to firmly grasp 
all problems of engineering work. He lacks the ability to 
investigate and to think for himself and soon he becomes a 
“rule-of-thumb” or “pocket-book engineer’ who self-styles 
himself a “practical man” and decries the stress laid upon 
mathematics by the men who know better. That Entropy 
should be one of those who disparage the knowledge of 
mathematics is to be deplored, for had it not been for the 
superior mathematical knowledge of Rankine, it is doubtful 
if he would have found his nom de plume. Moreover, had 
it not been for the mathematical engineers, especially those 
of Europe, it is probable that the world would not have 
reached its present greatness. 

Entropy is correct in his statement that mathematics 
should be regarded as a means and not as an end, but there 
is no indication that the schools of today have confounded 
the means to an end with the end itself. The importance of a 
complete mastery of mathematics cannot be overdrawn, since 
it is the most useful tool the engineer needs. And, why 
shouldn’t mathematics be taught by mathematicians? Are 
they not best fitted to teach the unskilled the use of this 
tool? The writer knows an engineer who styles himself a 
“practical man” and who, in solving for the single unknown 
in a single quadratic equation, substitutes guessed numbers 
in the equation unti: he finds one which will just about 
satisfy it. Would a mathematician be so crude in his meth- 
ods and is it right that an engineer should follow such ab- 
surd means? 

If modern would-be educators would only realize that an 
education does not mean a mere smattering of essentials but 


a thorough mental training, coupled with a rigid discipline. 
our standard of citizenship would be raised to the level of 
the Europeans and our daily bread would taste sweeter. 
No, Entropy, your 15 pages of calculus essentials are no 
good, if you never thoroughly studied the subject. And what 
else could they consist of but a list of formulas which have 
been derived for you and which only a thorough training in 


the subject enables you to use? 


I should like to see all engineering universities ieach 
engineering students more mathematics than they no do 
and teach it thoroughly. Mathematics thoroughly tausht are 

what 


the spice of the engineer’s work and enable him to 4: 
the “practical man” can never hope to do. 
E. H. HARDER. 
Newark, N. J. 
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Much of the piling, wharf material, and lock gates of 
the Panama canal are made of greenheart, said to be the most 
durable wood known for these purposes, which comes main- 
ly from British Guiana. 

3 

Reports from France say that the making of alu ninum 
castings in dies is quite common, although much more eX- 
pensive than when cast in a sand mold. The meta! is 4” 
alloy containing aluminum, tin and copper, making 2 —_ 


what different composition than the usual die casting 
which we are all familiar. 
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Building Submarine-Boat Engines and Tubes 


EDITORIAL CORRESPONDENCE 


SY NOPSIS—Some of the methods of preventing spring- 
ing in long crankshafts. Boring and planing keyways in 
torpedo tubes; machining cams and other engine parts, 
and making large bronze castings in an air furnace. 

. 33 

The shops of the New London Ship & Engine Co., 
Groton, Conn., are splendidly located on the bank of the 
Thames River, and are modern in every way. Special 
attention has been paid to secure the best of lighting, this 
being especially true in the department devoted to the 
making of periscopes and the finer apparatus used on 
shop marine torpedo boats. Some idea of the construc- 
tion may be had from Fig. 1, which shows a portion of 
the erecting floor, two of the six-cylinder Deisel internal- 
combustion engines being shown with a direct-connected 
generator between them. This shows the method of load- 
ing the engines for test, the rheostat shown above pro- 
viding the necessary resistance. 

These rheostats are a bit unusual, consisting of copper 
piping, held in porcelain insulators as can be seen, and 
being cooled by a stream of water forced through them 
by a circulating pump. The extra light room in which 
the smaller instruments are made, is directly over the 


small crane shown through the opening between the col- 
umns back of the generator. 

In the adjoining bay and directly under the periscope 
room is an erecting floor where the crankshafts are fitted 
to the engine bases as can be seen. These bases are of 
bronze, and some idea of the length of the crankshaft 
van be had when we note that the illustration shows only 
five out of the six crankpins. -These crankshafts are 
made in two parts, being connected as shown by the 
flanges, which are bolted together. 


HANDLING CRANKSHAFTS IN SLINGS 


Although these are made with very substantial dimen- 
sions, every precaution against springing is taken, and a 
sling is provided for each crankpin, as shown in Fig. 2. 
These slings are all attached to a heavy beam which is 
used for lifting, so that they can be handled very carefully 
at all times during erection. In this particular case the 
bearings are being scraped into the bearing in the bed, 
this being very carefully done owing to the high speed 
and the power developed. 

Another and smaller crankshaft is shown in Fig. 3, 
being finished in an engine lathe in the balcony over the 
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Fig. 2. HANDLING CRANK- 
SHAFTS 
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side of the shop. This is a four-throw crank, as can be 
seen both from the cranks themselves and the number of 
centers in the fixture at the tailstock end. The other 
end of the shaft is located in a similar manner, the whole 
device making a very simple and at the same time satis- 
factory method of handling this work in moderate-sized 
lots. 


TurNING LARGE CAMS 


Another lathe job in this same department is shown 
in Fig. 4, where some of the valve cams are being turned 


in an engine lathe. These are mounted on a mandrel, 
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held by being pinched against this central projection by 
means of the holding bolts CU, these bolts taking the place 
of those which hold the journal in place on the end of 
the connecting rod. By this method the journal is easily 
located in the chuck and held in position so as to be bored 
with the proper allowance for liners to allow takeup as 
wear occurs. 


MACHINING TorrEDo TUBES 


A double boring mill is shown in Fig. 6, this being 
specially prepared for the boring of twin torpedo tubes, 
such as are used in submarine work. These are bronze 
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Fig. % Barn anno Toon ror SLoTTiIne 
with the master cam, this determining the 
shape of the cams. By controlling the relation of the 
point of the cutting tool to the center of the mandrel by 
means of a roller (the crossfeed screw being removed), 
the cross-slide und tool block are controlled by a weight 
at the back, by means of a chain. This makes a simple 
device. As the cam and roller are of ample size, very 
satisfactory results are secured. 

Fig. 5 shows the holding fixture for holding good-sized 
This consists 


together 


connecting-rod bearings in a turret lathe. 
of a fixture having the bottom, or back piece A, fastened 
to the faceplate, while the projecting arms B hold the 
work. These arms have a central key or projection which 
locates the bearing to be bored by means of the opening 
between the two halves, as can be seen. The bearing is 
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castings, and are mounted on suitable V-blocks. ng 


‘lined up with the two boring bars and held by chains 1" 


the manner shown. The bore is about 18 in. in diameter, 
the type of cutter head used being shown at the right. 
Another section of the tube is shown in the foreground, 
the mouth or discharge end being shown at the right. 

One of the machining operations on these torpedo ' 
is the planing of a slot or keyway B, along one sive, as 
con be seen in Fig. %, which shows a single tube in posi 
tion. The tube is mounted on the end of a planer table 
and held in place by the use of screw jacks, clam), 
braces and chains, to insure rigidity while being planed. 
A long, rigid bar A is provided, this being attached to 4 
special saddle on the crossrail of a planer, as can be seen 
in Fig. 8. 
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This bar is supported in a sort of pillow block D, an- 
other support being provided at the other end of the tor- 
pedo tube The cutting tool is held in the end of a round 
bar, which is held at right angles to the main bar A, as 
seen at C. This is moved in and out by means of a rack 
at 2, the rod F operating bevel gears at G, these turning 
a small pinion, which meshes into the rack and controls 
the cross-movement of the tool. 

The cutting tool has a release for the backward stroke, 














Fie. 9. Tresvine THE ALIGNMENT OF BEARINGS 














Fig. 12. BELLS ror THE AMERICAN Locomorive Co. 


aud the whole arrangement secures a good job in rather 
an awkward piece of work. The feed of the tool into 
the work is controlled by the handwheel G, Fig. 8, which 
is geared to the rod F’, and allows the depth of the slot to 
be readily controlled. The regular movement of the 
planer table moves the torpedo tube over the bar and past 


ihe a ; : 
‘he cutting tool in the regular way. 
TrEsTING CONNECTING Rops 


The method of testing the alinement of connecting rods 
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is shown in Fig. 9. These rods are of the regular marine 
type, and it is necessary to have the bearings at both 
ends in line to avoid cramping and heating. Bushings 
which represent both crankpins and wrist- or piston-pins 
are put into place, these bushings being about 15 in. long, 
so as to exaggerate any error, should it exist. 

The wristpin end is mounted in V-blocks, while the 
other end is supported in any convenient way. The sur- 
face gage shown at the left is used in testing the aline- 
ment in the horizontal position, tests being made on both 
ends’ of both bushings to insure their bemg perfectly in 
line. . Then the distance gage with the forked end is used 
to test the distance between the pins, as can be seen, 
this being used at the extreme end on both sides of the 
connecting rod, so that a very slight error is readily de- 
tected, and, if necessary, corrected by scraping. 


INTERESTING Bronze CASTINGS 
As so much of the material entering into these engines 
1s of bronze, the brass foundry has to have considerable 
capacity. For the larger castings the air furnace shown 
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in Fig. 10 is used, this having a capacity of 6000 Ib. per 
heat. After melting the brass or bronze is drawn out of 
the spout shown into bull ladles for pouring in the usual 
way. Any surplus is run into the ingot molds shown in 
front of the furnace, and after cooling, it is only neces- 
sary to turn these upside down, making it easy to clear 
the molds for the next batch of ingots. 

Some idea of the castings made can be seen in 
Fig. 11. Beginning at the left, four of the ingots are 
shown, and behind these a casting for the main part of 
a double torpedo tube such as was being bored in Fig. 5. 
In front of this is the base, or support, for the periscope, 
which is the tall brass tube containing the lenses and 
mirrors by which the occupants of the submarine can see 
what is going on above the water when they are running 
submerged at a distance of 10 or 12 feet. 

Beyond there are some engine bases for the Deisel 
engine shown in the first illustration, and in the distance 
the conning towers of the submarine, which project 
slightly above the deck and through which the crew enter 
and leave the boat. 

Fig. 12 shows another interesting lot of castings, these 
being locomotive bells made for the American Locomo- 
tive Co. And as this company, presumably, makes about 
half of the locomotives built in the United States, some- 
thing of the number of bells cast may be readily imag- 
ined. 
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Improvised Method for Heavy 
Keyseating 


By H. K. ScHOLEFELD 


We had quite a number of cast-steel wheels, the bore 
It was 
necessary to cut in each of these a keyway 5% in. wide 
and 14 in. deep, and having no slotter in the shop, the 


of which was 21% in. diameter and 8 in. long. 


following method was devised: 


A mandrel was turned up to fit the bore of the wheels. 
It was made 12 in. long which allowed it to project 2 
A shoulder was left at 
A, Fig. 1, to bear against the face of the wheels and 


in. on each side when inserted. 
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FIG.6 
DETAILS OF KEYSEATING WorkK AND Toots USED 


prevent the mandrel from traveling. A keyseat was cut 
the whole length of the mandrel 5% in. wide, and 34 in. 
deep. A cutter, shown in perspective in Fig. 2, was 
made 5g in. wide, with a pilot end at A. To use the 
rig, the wheels were held upright in a vise, the mandrel 
inserted with its keyseat uppermost, and the cutter 
placed in the keyseat, in which it was a sliding fit. A 
suitable number of shims placed under the cutter brought 
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it up to the required height to take a chip, and a work- 
man drove it through with a 6-lb. sledge hammer. Each 
time it came through, it was replaced on the starting 
side with another shim under it to raise it for the next 
chip. As apiece of thin metal directly under the 
cutter would be crushed to pieces, a shim, %&% in. thick, 
was used for the cutter to slide over, and the thin ones 
inserted under that. 

We found it necessary to give the cutting edge very 
little clearance, and a slight negative rake, so that its 
angle was greater than 90 deg. as in Fig. 2. The face 
B was ground back occasionally to obtain a new eile. 
and was kept flooded with lard oil. The work was done 
rapidly, chips 5% in. wide and 0.015 in. thick being 
made, and the cutter advanced about % in. at each 
blow of the hammer. 

Another odd rig was made to cut a keyseat in a hor- 
ing-bar. The bar was about 4 in. in diameter and 6 
ft. long, and the keyseat had to be 1 in. deep the whole 
length of the bar. There was no planer to cut it on, 
so half of a cast-iron flanged shaft coupling was bored 
to slide easily over the shaft, the edge of the bore be- 
ing chamfered A, Fig. 3. The cutter C was held 
in place by the clamping member D and adjusted Wy 
striking it on the end with a hammer to drive it down. 
The bar was held in a lathe chuck and the headstock 
firmly locked. The cutting head, Fig. 3, was put on, 
the cutter placed in position, and the forging shown in 
Fig. 4, was hooked into the two opposite holes of thie 
shaft coupling, # and F, Fig. 3. The headend of a 
one-ton chain block was hooked onto the forging and 
the tail end attached to the tailstock of the lathe. 

The workman this time applied his influence to the 
chain block, by which means, the cutting head was 
drawn from one end of the bar to the other. To pre- 
vent the cutter head from twisting around the bar and 
cutting a helical keyseat, the forging in Fig. 5 was 
screwed into a 1-in. hole tapped into the side of the 
coupling, as at G, Fig. 3. This forging was held in 
the lathe tool post, the carriage being al!owed to travel 
along with the cutter head. When running the car- 
riage back by hand, the cutter head, being fastened to 
it in the manner described, went back with it. It was 
necessary to slack up the clamp D, Fig. 3, each time the 
head was run back, to ease the tool. Lard oil was used 
liberally and the rig was found to be so efficient that 
heavier cuts were taken than one helper could handle, 
two men being on the chain block. They were {kept 
busy slacking the chain while the machinist was run- 
ning back the carriage. As it was impossible to cut 
the keyseat right up to the head end of the lathe, we 
made the bar of extra length so that the piece having 
no keyseat could be cut off, leaving the finished part 
the right length. Fig 6 shows the rig in operation. 

% 


A new alloy of aluminum, nickel and magnesium h°s re- 


cently been proposed in England. The alloy is produced 
by the reduction of the oxides, instead of from the com- 
ponent metals and the following method is used: Aluminum 


is melted in a lined crucible and oxide of nickel is added. 
It is then heated to 1600 deg. C. to promote the redr<«tion 
to metallic nickel. When this has been done, me‘allic 
magnesium is introduced. The amount of nickel this in- 
troduced into the alloy is, of course, uncertain, but from 
the amount of the oxide used, it would probab! be 
approximately the following: Aluminum, 90 per cent.; nickel, 
9 per cent.; magnesium, 1 per cent. The proportions. 10W- 
ever, are greatly varied to suit different cases. The method 
of making the alloy has been patented.—“Brass World.” 
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Increased Safety under the 
Crane 


The spirit of safety has already entered the machine 
shop and is apparent from the number of guards and 
safety devices placed on machinery. There is one place, 
however, which might, with advantage receive more 
thought and attention. This is under the crane during 
the slinging and conveying of castings or forgings. It is 
true that some firms have already endeavored to edu- 
cate the men in charge of this work and in some shops 
injuries from falling pieces are practically unknown. 

In most shops, however, the conveying of heavy parts 
by slings with the crane is entirely left to the workman’s 
judgment. He looks at a casting, guesses its weight and 
guesses what size of rope to use. It is true that often his 
guess is a good one, but surely such guesswork is not in 
general keeping with other branches of the engineering 
industry. 

If the designing engineer, for example, should guess the 
sizes of lathe parts, guess the number of teeth in its 
gear combination, do all his work by guess, one can 
imagine what a freakish place a machine shop would be- 
come. But the engineer uses formulas and rules which 
he knows are correct and providing his method is right, 
the result will always be a machine fulfilling the required 
conditions. There are two ways in which this subject 
of slinging should be analyzed and remedies applied. 
First, a table should be made and posted in convenient 
places in the shop telling the men what size of rope or 
chain to use for slinging a certain weight. The table 
should also state whether the rope or chain should be used 
as a single, double, or triple sling. Ropes should be 
carefully watched, so that when any signs of cutting ap- 
pears they may be repaired or others supplied. All chains 
should be annealed periodically, and those in constant use 
at least once every two or three months. 

The decision of whether to use ropes or chains is 
largely according to one’s idea on the subject. They both 
have their advantages. Ropes usually give warning when 
breaking by the tearing of the fibers, and this cannot be 
said of chains. On the other hand, unless the workman 
is careful to place some covering over sharp corners when 
slinging ropes over them they will be cut. If ropes are 
used carefully and chains annealed when necessary one 
does not seem to have advantages over the other. The 
selection can be left to the user’s choice. 

‘The second way to aid the workman is by painting the 
weight on castings. This is an easy matter. In the 
foundry the casting is usually placéd on the scales to as- 
certain its weight, which can then be painted on it. This 
can be done on the forgings in a similar manner. When 
the castings or forgings reach the machine shop and it is 
desired to move them by slinging, the workman, knowing 
their weight, will know by consulting the table what size 
of sling to use for the piece. 


EDITORIALS 
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The Foreman 

The shop foreman occupies a most important position. 
His qualifications and duties have been frequently dis- 
cussed in our columns. But not enough has been said 
about the personal side of his relations with the manage- 
ment on the one hand and his men on the other. 

The foreman stands between the workmen and the 
executives. His attitude toward those under him is 
taken by them to reflect the attitude of the management. 
If the foreman is harsh, severe and unjust, it is natural 
to suppose that the management has the same attitude 
or does not care what the foreman does. Managers with 
just ideas and purposes will fail to accomplish the results 
they wish if they leave the carrying out of their instruc- 
tions to incompetent or antagonistic foremen. Thus a 
foreman’s position is extremely important in reflecting to 
the workmen the wishes and purposes of the managers 
above him. 

On the other hand, the desires of the men reach the 
management to a great extent through the opinions given 
by the foreman. If the foreman fails to understand 
conditions, if he does not take the trouble to see what is 
going on about him, and really know, it is more than 
likely that his opinions will be valueless. 

Thus upon the foreman, to a great degree, devolves the 
responsibility of developing and maintaining the proper 
spirit of personal relations throughout the shop. 

This part of the work of management is one of the 
newest and one of the most promising in beneficial results. 
This has been appreciated by some managers. Certain 
ones have gone to the trouble of appointing one or two 
men to act as advocates for the workmen. If there is a 
question about a piece rate, a dispute about figuring bonus 
or wages, trouble with a set of tools or hard castings, or 
any other thing that affects the workman’s output and the 
amount in his pay envelope, it is the duty of these men 
to investigate, and state the workman’s side in a fair, 
straightforward manner. Too often a man may thor- 
oughly know the conditions under which he has worked, 
but be unable to present his case in the favorable light 
that it deserves. These counselors or advocates are on 
the spot to do this for him. 

The idea and method may seem somewhat novel, but 
they spring directly from the appreciation that an im- 
portant factor in production is the establishing of work- 
ing conditions which do not harass the worker. It is as 
necessary to do away with mentally disturbing features 
as it is to provide adequate light, heat, ventilation, sanita- 
tion and the like. 

In this newer scheme of things, the foreman should play 
a most important part. Beyond this, foremanship should 
be a splendid training ground for a young man who wishes 
to advance and grow. But before he can aspire to such 
a position of responsibility, he must be properly trained 
for its duties. A few years as a shop foreman should be 
of tremendous value to a chief engineer or designer or 
shop manager. 
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Getting by with a Guarantee 


There are many phases to guaranteeing the product 
from any given machine, and not least among them is 
the question of the margin or factor of safety between 
success and failure. 

There is much to be said on both sides of the ques- 
tion of machine performance and if a machine turns out 
the required number of pieces per hour or per day, it has 
unquestionably met the guarantee. But has it a sufficient 
margin of safety to enable it to repeat this performance 
day after day or even come reasonably near it? 

If one were to sell machines on the basis of “a new 
sucker being born every minute,” to quote a phrase which 
was used all too frequently fifteen years ago, the mere 
fact of meeting the guarantee and securing acceptance of 
the machine, would be enough. Or, in the parlance of the 
day—why worry if you can get by? But this is a poor 
policy for a business which hopes to continue year after 
year. 

An instance comes to mind which shows the after ef- 
fect—the reaction and its cost. A contract was placed 
for six machines to give a guaranteed production. The 
maker knew they were light for the work, but having 
nothing heavier, he tuned them up to the limit and, with 
areful handling, they turned out the desired quantity of 
work. 

The high tension, however, was too great for them to 
stand up long in service and they began to go to pieces 
in the bearings and other vital parts. They had met the 
guarantee, but the builder well knew they could not main- 
tain it for more than a short period. 

The demand for the product grew, however, and new 
machines were needed. The builder of the six tried 
vain to get another chance with a heavier machine, but he 
was not considered in any way. The customer had recol- 
lections of the first “sting” which were not altogether 
pleasant, and the machine builder never had a chance to 
bid on the next equipment. 

So after straining every nerve to “put over” a machine 
which he knew was not suited for the work, he saw the sec- 
ond order, on which there would be much more profit than 
on the first, go to a rival concern. Not only was there a 
loss of money, but the reputation of his mac chine received a 
body blow and there was the personal chagrin of seeing a 
large order go to a competitor when it might have been 
his had he not tried to force a sale on the first order. 

Whatever our opinions may be regarding the advisability 
of demanding or accepting guaranteed performances, af- 
ter it is accepted it should be met with a spirit of fairness 
that will insure future business. It does not pay to tune 
machines to their limit for the test any more than it does 
anything else. A fairly constant performance is what 
speaks well for either man or machine. 


oe 
ve 


The Diesel Engine 


Sooner or later, machine-shop managers who need to 
increase their power supply will be asked to consider the 
Diesel engine. There are two important points in its 
favor: The first is its thermal efficiency. This is as high 
as 35 per cent., while 14 per cent. is about as much as can 
he obtained from the most economical type of steam en- 
gine. The second is the wide variety of fuels that it will 
handle successfully. These include not only the lighter 
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and higher-priced mineral oils, but fuel oil, crude petro- 
leum, residue shale oil, gas works tar oil, or creosote oil, 
and others. 

The high thermal efficiency is a characteristic not only 
of the large-sized engines, but also of the small ones, for 
the efficiency does not decrease as rapidly in proportion to 
the size, as in the case of steam engines. The smaller 
sizes are almost as economical in fuel consumption as the 
large ones. The efficiency on light loads is excellent, for 
the shape of the curve is quite flat. The nature of the 
fuel is such that it is easy to keep a check upon it, which 
is not the case in coal burning. 

Another good feature of the oil engine is the rapidity 
with which it can be started, providing it is kept in proper 
repair and adjustment. 

An important difference in the characteristics of a 
steam plant and Diesel-engine plant is this: The steam 
plant, if not properly looked after, becomes more and 
more uneconomical as time goes on, yet it will continue 
to run, though at the expense of the coal pile. On the 
other hand, Diesel engines must be maintained in good 
repair and adjustment, or they will not run at all. This 
Diesel characteristic is a valuable one, for the engineer in 
charge, knowing that his plant will not run if neglected, 
will take the trouble to give it the attention that it re- 
quires, since a shutdown from neglect is much more ser- 
ious to him personally than would be an increase im the 
amount of coal burned in the steam plant. 

A point to consider in connection with a Diesel engine 
machine-shop installation is the requirements for steam 
during working hours, and the need of heat in cold 
weather. A certain amount of hot water is available from 
the jackets, but a proper solution of this problem must 
always be an auxiliary steam plant. This same problem 
has been met with in gas-engine plants. 

Two essentails for shop managers to appreciate when 
considering a Diesel-engine installation are good design 
and accurate workmanship on the part of the engine 
builder and skilled attendance during operation. 
design, accurate workmanship, skilled care—if the pros- 
pective buyer is not satisfied that he will have these three, 
the Diesel engine had better be left alone. 

A point to be observed in buying fuel oil is to purchase 
under rigid specifications and have a chemical test made 
to be sure that these are adhered to. Particular atten-~ 
tion should be given to guard against purchasing oil that 
contains iron oxide; this has a cutting action on the cyl- 
inder walls, which produces excessive wear. Cases lhiave 
been reported where explosions were traced to improper 
oil. The lubricating oil should also be carefully tested. 
A high-grade mineral oil with a very high flash point is 
necessary, and the amount used should not be excessive, 
particularly in the air-compression cylinders, where car- 
bonization is liable to cause trouble. 

Turning to the matter of size, engines up to 1600 hp. 
are running with apparent satisfaction. The trend of ex- 
perimenting is to develop much larger engines, but such 
are hardly a commercial possibility at the present time. 
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At the recent safety congress of the National Council 
for Industrial Safety, there were emphasized some fig- 
ures which are startling to even those who have made 


more or less of a study of the subject: 


Every hour, 232 workmen killed or injured. 
Every 15 minutes, a workman a 

Every 16 seconds, a workman injured 

Every year, 2,035, 000 workmen Killed or injured. 
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A Portable Turning Machine 


The Pedrick Tool & Machine Co., Philadelphia, Penn., 
has recently placéd on the market the portable turning 
machine shown herewith. It is designed for turning crank- 
pins in position on locomotive or other side-crank en- 
gines, center crankpins, journals, shafts, axles and for 
reboring crankpin holes. Other uses to which it may 
be put will suggest themselves. 
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The movable tailstock may be placed anywhere on the 
bed and up to the work. In it is a center with a square 
thread and locknut for final adjustment in setting up. 
When using the attachment for reboring crankpin holes, 
the tailstock is placed ahead of the cutter head as a guide 
for the bar. 

It is practically a portable lathe and just as accurate. 
The divided cutter head and the divided setting heads 
allow the machine to be located and attached around any- 
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Fia. 3. Two OTHER APPLICATIONS OF PoRTABLE TURNING MACHINE Fra. 4. 


The body of the machine is rectangular and planed 
true on all sides. At the front end a space is provided 
for clamp bars and other means for attachment to the 
work. The shears on which the cutter head slides are 
seraped, 

The feed screw is on the far side and is actuated by a 
ratchet and pawl giving variable, reversible and auto- 
matic feeds. A crank handle is provided for quick return 
or setting the tool against the work. The driving shaft 
is beneath the cutter head. This position of the shaft 
allows of lighter and stronger construction and also makes 
possible the easy attachment of a bracket for holding an 


“ drill or electric motor. The cutter head is split in 
alves, 


thing that needs to be turned, regardless of length. The 
setting heads are bored concentric with the center of the 
machine, and by using the four setscrews the machine can 
be attached. If the work should extend over the drive 
shaft so that a pulley cannot be used thereon, the ma- 
chine may be driven by a telescopic shaft with universal 
joints. 

In Fig. 1 the machine is shown truing up a side crank- 
pin in position. The movable tailstock with adjustable 
center adapts the machine for long or short pins. 

In Fig. 2 the machine is arranged for reboring crank- 
pin holes after the removal of the pin. The tailstock 
is placed ahead of the cutter head which, in this case, is 
used only to revolve and feed the boring bar. 
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In Fig. 3 the equipment is shown truing up a center 
crankpin in position. 

In Fig. 4 the machine is truing up a large shaft. The 
machine is equipped with two setting heads and the 
cutter head. These three parts are all split so that they 
may be placed around the shaft, regardless of obstruc- 
tions at either end or length of the shaft. The machine 
may be set up in two ways; either by using the setscrews 
in the setting heads, or by making two sleeves, the outside 
diameter of which fit the diameter of the setting heads 
and the internal diameter, the same as that of the shaft 
to be turned. The sleeves are split and set around the 
shaft and set up the machine. As the setting heads are 
bored concentric with the machine it can be aligned ac- 
curately. 
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Plain and Universal Milling Machines 

The Oesterlein Machine Co., Cincinnati, Ohio, has re- 
cently brought out the line of cone-driven plain and uni- 
versal machines, of which examples are shown in the il- 
lustrations. The unit system of construction is employed 
in these machines. 

The large table and table mechanism of the plain™ma- 
chines has been adapted to the universals and is now be- 
ing used on both alike. The entire knee and knee mech- 

















Fia. 1. PLAtN MILLER 


anism is made identical for the two styles of machines. 
Instead of building the universal millers of entirely dif- 
ferent dimensions from the plain, only one machine is 
built, and this is made plain or universal by employing 
or leaving out the swiveling saddle. 

In these millers a belt-shifting device is applied, with 
which even the unskilled operator can make changes of 
speed rapidly without fear of injury. One complete turn 
of the handwheel on the machine runs_ the belt from the 
center of one step to the next-consecutive step on the 
machine cone. A simple lever carrying a straight-line 
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motion link places the belt in the desired position on the 
countershaft cone. 

The back gear is eccentrically mounted on a shaft be- 
low the spindle in the column, and the spindle is sup- 
plied with continuous lubrication from oil wells cast in the 
column. The arbor is driven by a recess across the nose 
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Fie. 2. UNIVERSAL MILLER 
of the spindle, which is alike on a number of sizes, and 
makes cutters and tools on these sizes interchangeable. 

Automatic flooded lubrication of the gears as they 
revolve in an oil bath, is the method employed for lubri- 
cating the entire feed-box mechanism. All gears and 
shafts in the gear box are hardened and run in bronze 
bearings. 

These machines are built in five sizes plain and five 
sizes universal. 
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High-Resistance Electric Pyrometer 

The Brown Instrument Co., Philadelphia, Penn., re- 
cently brought out the high-resistance electric pyrometer 
shown in the illustration. This instrument, with a re 
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sistance of 100 ohms, is supplied either of the indicating 
or the recording type. 

With this instrument a change from 1 to 1000 ft. in 
the length of the leads connecting the thermo-couple with 
the milli-voltmeter will not affect the readings of the in- 
strument as much as 5 deg. Change in the temperature 
of these leads, in the length of the thermo-couple, in the 
size of the elements forming the thermo-couple or in the 
length of the thermo-couple inserted in the heat, does not 
affect the indicating in any way. 
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Gear-Cutter Grinder 


In the gear-cutter grinder shown, the work slide on 
which the cutter rests is outside of the pan, thus remov- 
ing it from the water and grit. 

Adjustments are provided for centering the work 
with #1.e wheel, for positioning the work slide, for regulat- 
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GEAR-CUTTER GRINDER 


ing ihe cutter diameter, the grinding depth of the tooth, 
the thickness of cut, the inclination of cutter and the 
mdex pawl and for feeding the cutter to the grinding 
wheel. The indexing is done by a pawl. bearing against 
the heel of the cutter, whereby removal of the cutter for 
saging or inspecting is facilitated. 

(he work spindle is hardened and ground, and runs in 
protected adjustable bronze bushes. The work slide has 
a long bearing on the pan and is provided with a taper 
gb. A wheel-truing device is also provided. The water 
ye 

s e emery 
cuttings, . 
. + machine will take cutters up to 10 in. in diameter 
is recenh pose ef tae Unsere Ga fae ae 

. a- 
chine Co., Cincinnati, Ohio. . 
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Offset Bench Shears 


The bench shears shown were designed for use on shect 
steel up to ;*; in. Its design and construction are readily 
apparent from the illustration. 




















OrrseT BENCH SHEAR 


The slides, gibs and blades are accurately ground and 
fitted and the machine weighs, complete, 35 lb. It is a re- 
cent product of the Welles Caliper Co., Milwaukee, Wis. 
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Magnetic Chucks 
The illustrations represent a line of magnetic chucks, 
recently developed by the Worcester Magnetic Chuck Co., 
Worcester, Mass. The faces of the chucks are designed 
to eliminate dead spots as far as possible. The coils 
are wound with asbestos wire in order to make them 
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Fie. 1. Rorary MaGnetic Cuuck 
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Fie. 2. RecTancuLaR MaGnetic CHuucrKr 
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heat-proof, while the chucks are of waterproof construc- 
tion and do not require ventilation. Each pole has a 
separate coil and the coils are incased in fiber to elimin- 
ate the possibility of grounding. 

The rotary chucks, as shown in Fig. 1, can hold a ring 
as small as 114 in. in diameter, allowing a pilot hole of 
*% in. The rectangular form is shown in Fig. 2. The 
chucks are wound for 220 volts, but may be readily 
changed for 110 volts, 
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Folder _ Brake 


The illustrations show a new folder and brake, recently 
developed by the Niagara Machine & Tool Works, Buffalo, 
N. Y. It is designed to turn close edges of lock seams 
like a folder and can be used in the same manner as ordi- 
nary brakes. 

The forming of rounded members is accomplished by 
constructing the folding as well as the lower clamping 
bar, so that they can be set up to 2 in. below the folding 
axis. This adjustment is obtained on the lower clamp- 
ing bar by means of bevel gears and screws, actuated by 
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FOLDER AND BRAKE 
handwhee!, both ends being adjusted at the same time. 
The ends of the folding bar are adjusted separately by 
means of screws. The upper clamping bar can be raised 
up to 4 in. above the folding axis, to give ample space 
for inserted mandrels. In folding rounded members, the 
folding and clamping bars are lowered a distance equal to 
the radius of the desired curve, and then locked. The 
upper clamping bar is raised sufficiently for inserting the 
mandrel and the material. 

There is a guadrant gage at the left-hand end, with 
adjustable stop, to regulate the motion of the folding 
har. The edge of the folding bar is 34 in. wide, and a 
removable angle-shaped bar permits of forming heavier 
material. The machine can also be used for forming 
round pipe over a mandrel of suitable diame asi 
held 4, ~ by bolts at both ane ae uy 
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Planetary Gear Drive 
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The halftone shows a machine built by the C. G. Gar- 
rigus Machine Co., Bristol, Conn. It is intended for 
the general run of manufacturing operations usually 
done on hand milling machines. The spindle has taper 
journals at both ends, with adjustment by means of lock 
nuts at one end, similar to those used in bench lathes, 
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HAnpD MILLING MACHINE 


The bearings are bronze, with large reservoirs for oil. 
The spindle is driven by planetary gearing mounted in 
the head. When the gears are not in use they revolve 
with the pulley and are not subjected to wear. The cone 
pulley shaft is mounted on ball bearings and the ma- 
chine is furnished either with or without power feed. 

The working surface of the table is 5x22 in. and is 
yrovided with one T-slot. It has 6-in. movement by 
hand lever and 18-in by crank lever and a cross move- 
ment of 614 in., greatest distance from the top of the 
table to the center of the spindle is 17 inches. 
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Drafting Kit 


A drafting kit which consists of a specially thin 
board, two small adjustable steel clamps for holding the 
sheet without the use of thumb-tacks, a special T-square, 
and a pair of transparent triangles, forms a recent prod- 
uct of Charles W. Gremple, 125 Fifth Ave., New York, 
me Ee 

It is intended for use with paper, tracing cloth, oF 
cards 9x12 in. and under, but will accommodate sheets 
as large as 10x14 in. 
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A 5-Spindle Miller 


The five-spindle miller shown is so designed as to never 
under any circumstances remove more than ¥@ in. from a 
4-in. surface. It has a capacity for work 24 in. in width, 
4% in. in height and cutters up to a maximum of 5 in. 
in diameter. The working surface of the table is 24 in. 
wide of sufficient length to mill 12 ft. The work table 
has an angular rack and spiral-gear drive with one change 
of vear feed available at any time. Additional changes 
may be obtained by using different gears. The drive for 
all the spindles is from one pulley. Each spindle has a 

















5-SPINDLE MILLING MACHINE 


double taper bearing in its sleeve, and hand adjustment 
of the sleeve is controlled by the square shafts shown. 

The sleeves are held rigidly in position by binding 
bolts. The motion for the feed is taken from the end of 
the main driving shaft and motion for the power quick- 
return is taken directly from the counter. 

Hand adjustment for the table is available and the en- 
gavement of the feed and fast power traverse is controlled 
by lever. This machine is built by the Newton Machine 
Tool Works, Ine., Philadelphia, Penn. 
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Formica 


Formica is a new insulating material in the form of 
commutator rings, claimed to be impervious to moisture, 
oils or ordinary solvents, and possess superior insulating 
quaiities. It is claimed to be absolutely uniform in con- 
sistency and properties and forms a homogeneous plate. 
i < manufactured by the Electric Service Co., Cin- 
cinnati, Ohio. 

bs 

A car in which air is made the medium through which the 
power of the engine is transmitted to the driving wheels has 
recently been brought out in France. According to the sys- 
tem, the engine has four cylinders, set in a V, two of which 
act aS pumps to compress the air in a tank hung to the 


chassis. From the tank, the air is admitted to two other 
papa cylinders direct-connected to the rear axle of the 
tar. In operation, the system works on the same general 


ee as do hydraulic transmissions, with the important 
sata of course, that the air is a great deal more elastic 
aie Bay oil in other systems; hence great claims are 
and Pree t © air system. At present it is being tested out, 
eral rg: its efficiency has not been demonstrated to be 
Shere S - is expected that its simplicity and flexibility will 

come tas disadvantage of its inefficiency. Enough air 


'S constantly stored to make the vehicle self starting.—“Com- 
pressed Air.” 
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The New Underwood Tariff Metal 
Schedule 


As reported out of final conference and made law Oct. 3, 
Schedule C of the new Underwood-Simmons tarriff, covering 
metal and metal products, is the same as that published on 
page 502, with the exception of the slight changes in the fol- 
lowing paragraphs: 

112. The second section, 
ingots, etc., increased from 

113. Steel wool or steel 
20 per cent. ad valorem. 


beginning steel ingots, cogged 
12 to 15 per cent. ad valorem. 
shavings increased from 15 to 


114. Grit, shot and sand, that can be used as abrasives, 
increased from 25 to 30 per cent. ad valorem. 

121. Automobiles, valued at $2000 or more, and auto- 
mobile bodies, 45 per cent. ad valorem; automobiles valued 
at less than $2000, 30 per cent. ad valorem; automobile 
chassis, and finished parts of automobiles, not including 
tires, 30 per cent. ad valorem. 

125. Third section, spiral nut locks and lock washers, 
whether of iron or steel; increased from 25 to 30 per cent. 


ad valorem. 


126. Second section, card clothing when manufactured 
with tempered round steel wire, ete.; increased from 30 to 
35 per cent. ad valorem. 

127. The addition of cast-iron pipe of every description. 

133. Files, file blanks, rasps, and floats, of all cuts and 


kinds, 25 per cent. ad valorem. 

144. Wheels for railway purposes, 
15 to 20 per cent. ad valorem. 

148. Bronze brocades, 
bronze, or Dutch-metal or 
ad valorem. 

164. Zinc-bearing 
decreased from 12% 
contained therein. 

In addition there is 
Schedule C. 


etc., increased from 
metallics, 
per cent. 


flitters and 
aluminum, in leaf, 25 


powder, 
ores of all kinds, including calamine; 
to 10 per cent. ad valorem upon the zinc 


appended hereto the free list of 


Free List of Metal Schedule of 
New Tariff 


401. Agricultural implements: Plows, tooth and disk har- 
rows, headers, harvesters, reapers, agricultural drills and 


planters, mowers, horserakes, cultivators, thrashing machines, 
the manufacture of sugar, 
agricultural implements of 
specifically mentioned 
including repair 


machinery for use in 
w:gons and carts, and all othe: 
any kind and description, whether 
herein or not, whether in whole or in parts, 
parts. 

404%. Antimony 
but only as to the 

419. Bauxite or 
advanced in condition 

421. Bells, broken, 


cotton gins, 


stibnite containing antimony, 


content. 


ore, and 
antimony 
beauxite, crude, not refined or 
from its natural state. 
and bell metal, broken, 


otherwise 


and fit only 


to be remanufactured. 

439. Brass, old brass, clippings from brass or Dutch metal, 
all the foregoing, fit only for remanufacture 

450. Cash registers, linotype and all type-setting ma- 


typewriters, shoe machinery, cream 
separators, valued at not exceeding $75, sand-blast machines, 
sludge machines, and tar and oil spreading machines used 
in the construction and maintenance of roads and in improv- 
ing them by the use of road preservatives; all the foregoing 
whether imported in whole or in parts, including repair parts. 

452%. Cement, Roman, portland and other hydraulic. 

455. Charcoal, blood char, bone char or bone black, 
suitable for use as a pigment. 

456. Chromate of iron or chromic ore. 

457. Chromium, hydroxide of, crude. 

459. Coal, anthracite, bituminous, culm, slack, and shale; 
coke; compositions used for fuel in which coal or coal dust 
is the component material of chief value, whether in bri- 
quettes or other form. 

461. Cobalt and cobalt ore. 

468. Composition metal of which copper is the component 
material of chief value, not specially provided for in this 
section. 

469. Copper ore; regulus of, and black or coarse copper, 
and copper cement; old copper, fit only for remanufacture; 
copper scale, clippings from new copper and copper in plates, 
bars, ingots, or pigs, not manufactured or specially provided 


chines, sewing machines, 


not 


for in this section. 
478. Curling stones, or quoits, and curling-stone handles. 
486. Emery ore and corundum, and crude artificial abra- 
sives, not specially provided for. 
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511. Hones and whetstones. 

513. Hoop or band iron, or hoop or band steel, cut to 
lengths, or wholly or partly manufactured into hoops or ties, 
coated or not coated with paint or any other preparation, 
with or without buckles or fastenings, for baling cotton or 
any other commodity. 

522. Iron ore, including manganiferous iron ore, and the 
dross or residuum from burned pyrites; iron in pigs, iron 
kentledge, spiegeleisen, wrought iron and scrap and scrap 
steel; but nothing shall be deemed scrap iron or scrap steel 
except second-hand or waste or refuse iron or steel fit only 
to be remanufactured; ferromanganese; iron in slabs, blooms, 
loops or other forms less finished than iron bars, and more 
advanced than pig iron except castings, not specially pro- 
vided for in this section. 

543. Manganese, oxide and ore of. 

553. Minerals, crude, or not advanced in value or condi- 
tion by refining or grinding, or by other process of manufac- 
ture, not specially provided for in this section. 

555. Models of inventions and of other improvements in 
the arts, to be used exclusively as models and incapable of 
any other use. 

558. Cut nails and cut spikes of iron or steel, horseshoe 
nails, horseshoe-nail rods, hobnails and all other wrought- 
iron or steel nails not specially provided for in this section; 
wire staples, wire nails made of wrought iron or steel, spikes 
and horse, mule, or ox shoes, of wrought iron or steel and cut 
tacks, brads, or sprigs. 

559. Needles, hand sewing and darning, and needles for 
shoe machines. 

577. Pewter and britannia metal, 
remanufactured. 

582. Platinum, unmanufactured or in ingots, bars, plates, 
sheets, wire, sponge, or scrap, and vases, retorts, and other 
apparatus, vessels, and parts thereof, composed of platinum, 
for chemical uses. 

583. Plumbage. 

591. Railway bars, made of iron or steel, and railway bars 
made in part of steel, T rails, and punched iron or steel flat 
rails. 

601. Shotgun barrels, in single tubes, forged, rough bored. 

615%. Steel engraved forms for bonds, debentures, stock 
certificates, negctiable receipts, notes and other securities; 
and engraved steel plates, dies and rolls, suitable for use in 
engraving or printing bonds, stock certificates or other se- 
curities. 

615%. Steel 
blocks or blanks, and billets, 


old, and fit only to be 


ingots, cogged ingots, blooms and slabs, die 
if made by the Bessemer, Sie- 
mens-Martin, openhearth or similar processes, not containing 
alloy, such as nickel, cobalt, vanadium, chromium, tungsten 
or wolfram, molybdenum, titanium, iridium, uranium, tanta- 
lum, boron, and similar alloys. 

633. Tin ore, cassiterite or black oxide of tin, tin in bars, 
blocks, pigs, or grain or granulated, and scrap tin: Provided, 
that there shall be imposed and paid upon cassiterite, or black 
oxide of tin, and upon bar, block, pig tin’and grain or gran- 
ulated, a duty of 4c. per lb. when it is made to appear to the 
satisfaction of the President of the United States that the 
mines of the United States are producing 1500 tons of cassit- 
erite and bar, block, and pig tin per year. The President 
shall make known this fact by proclamation, and thereafter 
said duties shall go into effect. 

637. Tungsten-bearing ores of all kinds. 

639. Type, stereotype metal, electrotype metal, linotype 
composition, all of the foregoing, old and fit only to be re- 
manufactured. 

647. <All barbed wire, galvanized wire not larger than 
*°/io Of 1 in. in diameter and not smaller than */, of 1 in. 
in diameter of the kind commonly used for fencing purposes, 
galvanized wire fencing composed of wires not larger than 
*/i Of 1 in. in diameter nor smaller than 8/y in. in diam- 
eter, and wire commonly used for baling hay or other com- 
modities. 


cAJ 
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Link Slotting Fixture 


ERRATUM—tThe last equation in the second column of 
page 537 should read 
sin—l x 
27r — = 
7 F 360 
instead of 
27 —— — 
360 
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Machine Tool Builders’ Convention 


The program of the twelfth annual convention of the 
National Machine Tool Builders’ Association, to be held at 
the Hotel Astor, New York City, Oct. 22-24, includes the 
presentation of a number of papers on more than ordinarily 
interesting topics. Besides the customary committee re- 
ports, the following feature papers are scheduled: 

Cost Accounting Practice with Special Reference to 
chine Hour Rate, by Clinton H. Scovell, 
Scovell Co. 

Selling Guarantees—What are Safe Limitations, by Geo. 
O. Gridley, of the Windsor Machine Co. 

Automatic Features on Machine Tools. To what Extent 
Are They Commercially Profitable, by Edson R. Norris, of the 
Westinghouse Electric & Mfg. Co. 

The Development of Cutting Tools, by B. F. Waterman, of 
the Brown & Sharpe Mfg. Co. 

The Use of Heat Treated Gears in Machine Tools: From 
the Standpoint of the Machine Tool Manufacturer, by Andrew 
Cc. Gleason, of the Gleason Works: From the Standpoint of 
the Material Manufacturer, by J. Heber Parker, of the Car- 
penter Steel Co. 

Carbonizing and Heat Treating of Shafting. Methods and 
Materials Used, by J. G. Weiss, of the Hyatt Roller Bear- 
ing Co. 

All of the papers to be presented deal with such live prac- 
tical questions that a large attendance is anticipated and 
the program committee should be congratulated. 


Ma- 
of the Clinton H. 
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R. M. Hawkins, Jr., who has been representing the Hill 
Clutch Co. in New York since January last, will leave their 
service Oct. 15 to return to Cleveland, Ohio. 


Theodore Wachs, until recently mechanical engineer with 


Sears, Roebuck & Co., Kankakee, Ill, has been appointed 
manager of plant No. 2 of the Chicago Pneumatic Tool Co., 
Franklin, Penn. 

Thomas W. Selser, formerly mechanical engineer with the 


Los Angeles, Calif., has become 
Torrance, Calif., in a 


Durango Sinaloa Mines Co., 
associated with the Union Tool Co., 
similar capacity. 

James W. Wellington, factory manager of the Maxwell 
Motor Co., Newcastle, Ind., and for the past eight years con- 
nected with the plants of the Maxwell-Briscoe Motor Co., 
resigned on Oct. 1. 


D. C. Alexander, Jr., who will be remembered for the 
comprehensive reports on the machine-tool conditions in the 
Far East, has resigned as special representative of the 
Department of Commerce and Labor. 

H. F. L. Orcutt, for a number of years English 
for Ludwig Loewe & Co., and now managing director of the 
Gear Grinding Co., Ltd., Birmingham, Eng., is at present in 
this country for a few months’ business tour. 


S. M. Udale, formerly assistant 
the Studebaker Corporation, is now in charge of the labora- 
tory and motor-testing plant of Joseph Tracy, whose New 
York office is in the United States Rubber Building. 
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A New Gear—The Circular Herringbone 


SY \OPSIS—A ‘new form of generated-toothed gear has 
been developed by the R. D, Nuttall Co., Pittsburgh, 
Penn. It has a continuous tooth curved across the gear 
face. the curve being a circular arc. This approximates 
the shape of a herringbone tooth, hence the name “The 
Circular Herringbone.” The tooth profiles at the middle 
of the face are true involutes; other profiles vary slightly 
fron this, but are close approximations to the involute 
Though any tooth proportions can be cut, those 
A pressure angle of 20 deg., adden- 
dum 0.25, dedendum 0.25, clearance 0.05, working depth 
0.5 and whole depth 0.55 of the circular pitch. 


form. 
standardized are: 


o 

ee 
A new form of generated-toothed gear has been de- 
veloped by the R. D. Nuttall Co., Pittsburgh, Penn. The 


developed outline of the top of the tooth across the face 








in such a manner that the line of tangency is along the 
pitch line of the cutter and the pitch surface of the 
blank. 

A normal section of the cutting tool is an involute 
rack tooth. In the process of cutting, the tool is rolled 
into the blank in such a way that the tooth profiles on 
the middle plane of the gear are true involutes. The 
other profiles on sections taken parallel with the edges 
of the gear vary, the amount increasing as the edge 
is approached. But the variations are so slight that 
the approximation is very close to the involute form. 

Two cutters are used, one for each side of the tooth to 
keep the curvatures the same. Fig. 3 shows in diagram 
the relations of the cutting surfaces to each other and to 
the pitch line. Thus both tooth and space have a con- 
stant thickness and width parallel to the edge, but varying 
in dimensions measured normally. The pitch-line thick- 
ness of the tooth measured normally is greatest at the 
middle. of the face. 

These variations in tooth profile are caused by the man- 
ner in which the eutting tool is presented to the work. 
At the middle of the length of a tooth it is straight-sided, 
and is an involute rack. At other sections it presents a 
portion of a hyperbola which is very nearly a straight 
Jine. 

By making a change in the method of cutting, it is pos- 
sible to generate a true involute profile for all sections, 
but the method adopted is believed to give the most prac- 


tica! gear. 
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Fig. 1. 


is a continuons circular curve. This is the striking fea- 
ture in its appearance and is well shown in Fig. 1. The 
han “Cireular Herringbone” is descriptive of this, for 
the circular curve approximates the outline of a herring- 
bone tooth. Further, the new gear has the advantages 
and desirable characteristics of the herringbone form. 

To prepare this type for manufacture the tooth propor- 
tion: «nd rim proportions have been standardized. A pair 
of pinions is shown in Fig. 2. 


Tuer Form or Tooru 


The teeth of the circular herringbone are generated 
and for varying profiles are either a true involute or a 


very close approximation to this form. The cutter and 
», | . . 
blank are rolled together during the process of cutting, 


CircuLtar HERRINGBONE 


2 


GEAR AND PINIONS Fic, 


Tue Toorm Proportions 
Though any tooth proportions can be cut, corresponding 
to the well known standards, the proportions used for 
many years by the Nuttall Co. for short-addendum gears 
A pressure angle of 20 
0.25, 0.05, 


have been adopted. These are: 
deg., addendum 0.25, dedendum 
working depth 0.5 and whole depth 0.55 of the circu- 


clearance 


lar pitch. The pressure angle varies slightly for sections 
taken parallel with the edge. In this respect it is similar 
to the profiles. For the middle section parallel with the 
edge it is 20 deg. From this it increases as sections are 
taken toward the edge. The maximum for a gear of ordi- 
nary width would be about 24 deg. It is interesting to 
note that the average of these two angles is nearly that 
recommended by the Committee on Involute Gear Stand- 
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ard of the American Society of Mechanical Engineers. 

To maintain suitable limiting proportions, the width 
of face and the radius of the tooth curve have been fixed 
in terms of the diametral pitch. That is, the minimum 
recommended width of face and radius of tooth curve 
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Pitch Line 
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Cutting Face 














DIAGRAM OF SECTIONS OF CUTTERS FOR 
CRESCENT HERRINGBONE GEARS 


Fig. 3. 








mem 
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Fic. 4. Application or CrrcuLar Herringpone GEARS 
are made equal, and in inches are equal to 24 D.P. For 
common diametral pitches the following dimensions have 
been fixed : 


Diametral Pitch Radius of Tooth, in In. Mininum Face, in In. 


12 2 2 
10 2.4 2.4 
8 3 3 
6 4 4 
5 4.8 4.8 
4 6 6 
3 8 8 
2 12 12 
1 24 24 


RELATIONS BETWEEN DIAMETRAL PITCH, TOOTH 
RADIUS AND WIDTH OF FACE 


The advantages claimed for the circular herringbone 
gear are: First, those of the common types of herring- 
bone gears and, second, several that are peculiar to this 
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form. The advantages of the herringbone over spur and 
single helical gears are usually stated as: Balanced 
thrust, smoothness and quietness of action, absence of 
vibration, uniformity of angular velocity, adaptability io 
high speeds, increased strength for a given pitch and in- 
creased allowable stress for a given speed. The special 
advantages claimed for the circular herringbone are two: 
Increased strength of tooth and rim because the teeth 
are continuous and not broken or grooved at the mi<- 
dle of the face; and facility in applying lubrication. 

The continuous tooth is stronger than two unjoined 
teeth aggregating the same length. That is, a continucu 
tooth across a 4-in. face will, in practice, carry more |oa: 
than two sections of a tooth of the same size, each 2 in. 
long. Thus the absence of space or groove gives a nar- 
rower face for a given working length of tooth, and a 
more compact and economical gear. Also, the continu- 
ous-tooth construction leads to a stronger rim, as the tecih 
tend to reinforce it. 

As regards lubrication, the continuous curved tooth 
acts as a cup to take up oil or grease, and the pressure 
of the mating tooth, beginning at the middle of the face, 
squeezes the lubrication toward the edges, thus covering 
the entire working surfaces. 

The final illustration, Fig. 4, shows an application of 
Circular herringbone gears to a machine in the shop of 
the Nuttall Co. 


—_ 
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Problems in Machine Design 
By ArtTHUR SMITH 


I came across two problems recently, and should be 
very glad to have some reader furnish the proper solu- 
tions. These are the problems: 

In Fig. 1: What will be the thickness 7’ before «le- 
formation takes place or before the cylinder bursts, when 

A =1 ft. diameter; 
B= 21% ft.; 

















C= 4 it; 
S = 80,000 lb. per sq.in. ; 
T.p.m. = 10,000; 
D=6 in. 
Se 
| a A Y 
Z A YY 
| Yj, SS ~~ 
l kc------- B ----- —>«D> i 
x C ----—----> E = 


PROBLEMS IN MACHINE DESIGN 
In Fig. 2: Given a circular plate, what is the thi \- 
ness 7’ when 
A = Diameter of plate = 6 in.; 
8B = Diameter of hole under plate = 4 in.; 
L = Load on plate, uniform 8000 Ib. per sq.in. 
D = Diameter of hole in the plate. 
What should be the thickness 7 when D = 3 in., 114 °0)-» 
1% in. and when the plate has no hole in it? 
The actual problem in question had three plates ith 





holes the sizes given above, and one plate solid. 
weight was quite an item, it was desired to have ‘he 
in 


plates of a uniform section and as light as possib 
practical construction. 
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American Machine Tools in Japan 


By D. C. ALEXANDER, JR. 


SY NOPSIS—AIUl American manufacturers desire to know 
the prospects of trade in Japan and other foreign coun- 
tries. This is a first-hand study of conditions and the 
prospects of trade by a trained observer. He points out 
the reasons for British supremacy in some lines, tells of 
the preference for American machines in others and shows 
how our neglect in the boom years has lost us trade since 
that time. 
33 

In the spring of 1913, I spent some time in Japan; 
and, in the capacity of Commercial Agent of the Depart- 
ment of Commerce, made a study of the conditions of the 
machinery trade, with special reference to machine tools. 
The results of this study have been, and are being, trans- 
mitted to the Bureau of Foreign and Domestic Commerce 
in the form of detailed reports on various establishments, 
and are thus available to all who may be interested. 

From such detailed reports, it is believed that American 
manufacturers may draw their own inferences, and form 
their own conclusions, and “expressions of opinion” by 
the writers are not encouraged. However, the fact re- 
mains that many manufacturers have specifically re- 
quested an opinion upon the situation and prospects of 
the machinery trade in Japan, and the present article is 
an attempt to answer these inquiries in a general way. 

No Decrease IN BUSINESS 

In the first place, 1 wish to contradict the impression, 
which is prevalent in this country, that there has been a 
marked decrease in recent years in the imports of ma- 
chine tools into Japan. The general business activity in 
that country during, and immediately after, the Russo- 
Japanese War was, it is true, followed by a period of 
comparative dullness; but the recovery has been rapid, 
and trade is upon a sounder basis today than ever be- 
Though orders for machinery and tools for gov- 
ernment naval dockyards and arsenals are now consider- 
ably less than formerly, though still far from negligible, 
purchases for private establishments are unquestionably 
increasing greatly. That this is true, and that American 
manufacturers have not been sharing successfully in the 
more recent business, is indicated by the following fig- 


lore. 


ures: rowel Va w 
1911 1912 
= ; U. S. U.S. 
Value of total imports into Japan of metal-working 
nd wood-working machines.................. $959,938 $1,983,210 
(!rom Japanese returns) 
Value of machine tools exported from the United 
| ER 508,544 608,692 


(trom British statistics) 


Value of metal working machinery (inclvding ma- 
cune tools) exported from the United States to 


Ji PAM. «eee. cece ee eee eens ee sh eben oe Ree enK 236,733 509,060 
(from U. 8. Government statistics) 
V alue of metal working machinery exported from 

) tim. .,. — a | 220,185* 
; (*rom official German statistics) 
Value of metal and woodworking machinery exported 
_from Belgium to Japan............ RE AE 29,417 
Value of metal and woodworking machinery exported 

from other countries to Japan.................. 4,499 


* Note—The German returns for 1912 do not give the value of the machines 
xporte d to Japan in that year, but the total weight of these exported machines is 
ey n as, 7657 doppel-zeutners. For 1911 both weight and value are given, 

e jormer being 4286, on an average value of $28.76 per doppel-zeutner. Upon 


this average an estimate of the value of the machines exported in 1912 has been 


DEVELOPMENT OF THE MACHINE-TooL TRADE 


After visits to a considerable number of the principal 
engineering works, railway shops, dockyards, mines, etc., 
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it is not difficult to trace the lines along which the ma- 
chine-tool trade has developed, from “the awakening of 
Japan” to the present time, and to make a fairly confi- 
dent forecast of future developments. 

In the earliest period, the Japanese, being almost 
totally ignorant of metal working, were compelled to en- 
gage foreign instructors, and to follow their advice blindly 
in the selection of machinery. In railway work and ship- 
building, these instructors were almost exclusively Brit- 
ish, and consequently few but British machines were im- 
ported. These early machines still form an important 
part of the equipment of the government railway shops 
and naval dockyards, and, to a less extent, that of the 
older private shipbuilding and engineering establish- 
ments, it cannot be doubted that many repeat orders have 
resulted from this initial introduction. 

Among these early machines, the British makers prin- 
cipally represented are: for wheel lathes, slotters, shap- 
ers, which are usually of the traverse type, and planers: 
Craven Bros., Wm. Muir, Beyer, Peacock & Co., Sharpe, 
Stewart & Co.., Campbells & Hunter, Smith & Coventry, 
Loudon Bros., and Kendall & Gent. 

For plate working, in shipyards, boiler shops, ete., 
British machines have, from the first, retained a su- 
premacy which has never been seriously challenged by the 
makers of other countries. Most of the hydraulic presses 
and riveters, with their pumps and accumulators, have 
been supplied by Fielding & Platt, Hugh Smith, and 
Henry Berry; while double punching and shearing ma- 
chines, plate planers and bending rolls are principally 
from such makers as Thomas Shanks, Craig & Donald, 
Loudon Bros. and Smith Bros. Hilles & Jones, of Wil- 
mington, have supplied quite a number of these machines 
for various establishments, while Bement, Miles & Co., 
Williams, White & Co, and Long & Allstatter, of Hamil- 
ton, Ohio, are also represented. The Kawasaki Dock Co. 
has recently installed a very interesting plate shear, built 
by Scriven & Co., of Leeds. This shear, which has a built- 
up steel frame, and is driven by an 80-hp. motor, takes 
plates up to 60 in. in width and is guaranteed to cut 
at one stroke plates of high tensile or nickel steel 1 in. 
thick. 

AMERICAN DrILLING MacuInery PopuLar 

In plate and boiler shops, the earliest drills were gen- 
erally British, the wall drill predominating, but at a 
later period the American radial drill sprang into popu- 
larity, and still holds first place in all the larger shops. 
Radials, of various sizes, from the American Tool Works, 
the Niles-Bement-Pond Co. and the Cincinnati-Bickford 
Co., are found in all the principal establishments and 
are invariably commended. Some British makers, how- 
ever, are now competing keenly for this business, with 
well built machines. Of these, William Asquith, of Hali- 
fax, has undoubtedly been the most successful, while 
George Swift, and Ward, Haggas & Smith are also repre- 
sented among recently imported machines. In this class 
of machines, German makers have hardly entered the 
field. This is also true of the Japanese builders, though 
occasionally one sees a wall drill or countersinking drill 
which has been built in the railway repair shops. 

In almost every instance, air compressors and pneu- 
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matic tools are of American manufacture, the most wide- 
ly represented makers being the Ingersoll-Rand Co., the 
Franklin Air Compressor Co., and the Chicago Pneu- 
matic Tool Co. In the Imperial Steel Works, and in 
some of the mines, large German compressors are found. 

The second period in the development of the machine- 
tool trade of Japan may be said to have begun with the 
Russo-Japanese War, when the government, in addition 
to buying much new equipment for its naval stations and 
arsenals, placed large orders for war and railway mater- 
ials with private establishments, which were thus en- 
couraged to extend their shops. At about the same time, 
Japanese mechanical engineers began a more careful study 
of foreign shops and methods, and to form their own 
opinions regarding equipment. 

The result was a general indorsement of American 
shop methods and machine tools, especially with regard 
to railway and electrical work. This choice was clearly 
shown in the rebuilding of the South Manchuria Ry., im- 
mediately after the war, when not only were Amercian 
locomotives exclusively purchased, but materials for the 
new shops, and almost the entire machine-tool equip- 
ment were ordered from this country. The preference 
which then existed is evidenced in almost every shop 
which was built or extended at that time; and, had 
American manufacturers made the most of their oppor- 
tunity, our machine-tool trade in Japan might have been 
placed upon so strong a footing as to practically defy 
competition. 

Loss By NreGLEcT IN Boom YEARS 


During the prosperous years of 1905, 1906 and 1907, 
many American manufacturers were too busy with domes- 
tic orders to give proper attention to the Japanese trade, 
and their British and German competitors were quick in 
seizing the opportunity to introduce machines of “Amer- 
ican design,” which were sold cheaply and delivered 
. promptly. Our trade in Japan has never recovered from 
that period of inertia, while our European competitors 
have continued to build upon the foundation which they 
then laid. 

In some few lines, however, our machine tools have re- 
tained their supremacy. In large vertical turning and 
boring mills, such as those supplied by the Niles-Bement- 
Pond Co., and the Betts Machine Co., we have lost no 
trade; while in tool-shop machines, such as small lathes, 
milling machines, tool grinders, etc., we have more than 
held our own. 

Among the best equipped tool shops in Japan are those 
of the Shibaura Engineering Co., the principal builders 
of electrical machinery, and the Omiya shops of the gov- 
ernment railways. In the former, every machine is of 
American make; and from such well known builders as 
Brown & Sharpe, the Cincinnati Milling Machine Co., 
William Sellers, W. F. & J. Barnes, L. FE. Rhodes, Pratt 
& Whitney, the Bradford Lathe Co., R. K. LeBlond and 
the Cincinnati-Bickford Co. 

In the Omiya Tool Shop practically all the machines 
are American, most of the above makers being repre- 
sented, with the addition of Gould & Eberhardt and the 
Bath Grinder Co. Likewise, a majority of the steam 
hammers seen in Japanese forge and smith shops are 
American, a large proportion being from the Niles-Be- 
ment-Pond Co., though B. & S. Massey and other British 
makers are also well represented. _ 
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American builders of universal, and small, plain miil- 
ing machines continue to enjoy a fairly good business in 
Japan, though such British makers as Alfred Herbert 
are taking a large share of this trade, and a few Ger- 
man machines have been recently imported. Among 
the American machines of this class, those of Brown & 
Sharpe are the most numerous, though the Cincinnati 
Milling Machine Co., R. K. LeBlond, and a few others 
are well represented. In vertical and planer-type mi!!- 
ing machines, British makes predominate. For example, 
in the shops of the Kawasaki Dock Co. and those of the 
Kisha Seizo Kabushiki Kaisha, there are a total of twenty 
or more large machines from Alfred Herbert, Hulse & 
Co., J. Archdale, and Kendall & Gent, while the Ameri- 
can machines of the same type number not more than 
four or five, two of which are from the Newton Ma- 
chine Co. In the same shops there are three or four 
German machines from J. E. Reinecker, and one from 
Ernest Scheiss, the latter being designed for slotting and 
milling locomotive bar frames. 

In addition to the several classes of tools previously 
mentioned, American vertical drills and gear cutters hold 
a very strong position in Japan, and many competing 
European makers are offering machines of “American 
design.” Rockford drills are found in every shop, with 
a large sprinkling of Cincinnati-Bickford, Prentice 
Bros., J. E. Snyder and other American machines. The 
gear cutters, which are, of course, comparatively few in 
number, are mostly from Brown & Sharpe, and Gould & 
Eberhardt, with a rare Gleason bevel-gear planer, or 
Fellows gear shaper. 


LATHES, PLANERS AND SHAPERS ARE BRITISH 


As it has already been said that the first machine tools 
imported into Japan were almost exclusively British, it 
is not surprising to find that a majority of the lathes, plan- 
ers and slotters now in use are still British since these 
machines have a long life, and have not changed radically 
in design in the past twenty-five years. In this connec- 
tion it may be said that practically no machine tools 
have ever been scrapped or broken up in Japan. When 
a large establishment decides to replace a certain machine 
there is a ready market for the old tool, which is often 
sold and resold several times. It should not be inferred 
from this, that only o/d British tools of these classes are to 
be seen. A large number of new machines are imported 
each vear, many being from the same builders who sup- 
plied similar machines forty or fifty years ago. 

Most of the large engine lathes, shaft lathes, and sur- 
facing lathes are from British makers—Thomas Shanks, 
Loudon Bros., John Lang, Smith & Coventry, Alfred 
Herbert, Kendall & Gent, Lee & Hunt, Wm. Muir end 
others—but most of the newer wheel lathes in the govern- 
ment railway shops and in the private locomotive build 1g 
plants are of American make. Likewise, a majority of ‘he 
small screw-cutting lathes, seldom of more than 2--'0. 
swing, are from such makers as the Bradford Co., the 
American Tool Works, R. K. LeBlond, the Hendey 0., 
Pratt & Whitney, and several others. In turret lat!°s, 
Jones & Lamson, Pratt & Whitney, Warner & Swa’y, 
Bardons & Oliver and the Gisholt Co. are well rejre- 
sented ; but it must be acknowledged that Alfred Her)ert 
has captured most of the business in this line in recent 
years, as well as the lion’s share of orders for sensilive 
drilling machines. 
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Practically all of the older planers, and a majority of 
the newer ones, are of British make, Thomas Shanks, Ken- 
dall & Gent and Alfred Herbert being largely represented. 
However, the American Tool Works, the Cincinnati 
Planer Co., Niles-Bement-Pond and Detrick & Harvey 
have recently supplied a fair number of machines, all of 
which are well spoken of. The planer department is 
often the weakest one in Japanese shops, and should be 
a promising field for American makers. The American 
ivype of shaper has practically supplanted. the British 
traverse shaper which was first imported, though a ‘arge 
number of the old machines are still in use, and European 
makers—even of the American type machine—are getting 
but little business. Smith & Mills, Gould & Eberhardt, 
and the Cincinnati Shaper Co. appear to be the most 
popular makes. 

While grinding machines are not largely used in Japan, 
those of American make seem most numerous, especially 
in universal tool grinders, tool and cutter grinders, and 
plain (cylinder) grinders. William Sellers, the Norton 
(‘o., the Cincinnati Milling Machine Co., and Brown & 
Sharpe are all well represented. German and British 
makers have supplied a majority of the special machines 
used in railway shops for grinding slide bars and valve 
_links, and a few German internal cylinder grinders have 
recently been imported. It is a curious fact that, while 
all of the large vertical turning and boring ma- 
chines are from this country, the small machines of the 
same type are principally British, and the highly efficient 
American vertical turret lathe is almost unknown in 
Japan. 

In my opinion, the time is now about ripe for the ex- 
tended use in Japan of several classes of American ma- 
chines, the sales of which have previously been small, 
owing to the cheap labor of that country. Among such 
machines may be named wood-working machinery, forg- 
ing machines, bolt cutters and nut-tapping machines. 


COMPETITION OF JAPANESE MAKERS 


The latest stage in the machine-tool trade of Japan 
began very recently, when some locally built machines 
first appeared upon the market. For many years govern- 
ment and private shops have occasionally built a few ma- 
chine tools for their own use; but it was usually acknowl- 
edged that this was merely done in dull times “to keep the 
shops running,” and that the actual cost of such machines 
was generally greater than the price of imported ma- 
chines. But when the first Japanese tools were placed 
upon the market, and the government announced its in- 
tention to patronize “home industries” as far as possible, 
some of the agents for American machines began to 
prophesy a speedy end to the importation of machine 
tools into Japan, and gave out the report that American 
machines were being “copied” in every line. 

it is probable that the prophecy was as erroneous as 
the report, for machine-tool building in Japan is still 
verv much in the experimental stage. However, I venture 
to predict that, for the next ten years at least, Japan’s 
imi orts of machine tools will increase rather than dimin- 
ish. In time Japan will doubtless supply herself with 
machinery of all classes, but that time wil! not come until 
her machine shops are vastly increased in size and number 
and equipped with the best foreign machines and tools for 
manufacturing. 

If one weighs the elements which make for the suc- 
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cess or failure of extensive machine-tool building in 
Japan, he must soon acknowledge that immediate success 
is improbable. The Japanese builder has only three 
points in his favor: First, a protective tariff in the form 
of a specific duty on machinery; second, the intention 
of the government to extend a preference to “home in- 
dustries” ; and, third, the much-talked-of supply of “cheap 
labor.” 

The advantage of the protective tariff may be admitted, 
though it is rapidly enhancing the cost of labor. Govern- 
ment “preference” ten to fifteen years ago would have 
meant much more than it does today, since government 
railway repair shops, arsenals and dockyards are now 
completely equipped, and the government has little money 
to spend upon new equipment. Furthermore, it is a 
well known fact that the Japanese government desires to 
curtail, rather than extend its industrial activities. Rail- 
way shops and naval dock-ards are now being reserved 
for repairs only, while contracts are let to private firms 
for the building of locomotives, cars and vessels of all 
kinds, including warships. It is also an open secret that 
the Imperial Steel Works will probably pass soon into 
private hands. The government, then, will be a less im- 
portant purchaser in the future than in the past. 

As for cheap labor, it is doubtful if the kind of labor 
which the machine-tool builder in Japan must have is 
so cheap after all. At present Japanese machinists receive 
the equivalent of $4 to $5 per week of about 60 hours, 
but the “factory output” per man employed will be only 
from one-quarter to one-fifth of that in a similar shop 
in the United States. This is due to no unwillingness or 
incapacity in the Japanese workman, but to the facts 
that machinery building in Japan is done upon a very 
small scale, and that workmen, foremen and managers 
have had comparatively little experience in such work. 
The efficiency of these workmen will doubtless increase, 
but the cost of living in Japan and the scale of wages 
are likely to increase in proportion. 


JAPAN’s HANpbIcCAPS IN Too. BUILDING 


The difficulties in the way of extensive machine-tool 
building in Japan appear very great. In the first place, 
the home market is too small to justify the building of 
machines in large lots, with the great economy which is 
thus effected, and Japanese makers have entered the race 
too late to find any important foreign markets for their 
machines. In the second place, it seems doubtful if Jap- 
anese builders can count upon large sales among private 
manufacturers, even in their own country, since these 
manufacturers are competing keenly with one another— 
as well as with their foreign competitors—for both do- 
mestic and export business, and will naturally buy the 
machines which will lower their production costs, regard- 
less of the country of origin. Moreover, up to this time, 
the Japanese builders have not in any way improved upon, 
or added a single original feature to, the design of foreign 
machines. If this continues to be true, Japanese ma- 
chines will remain only imperfect copies of foreign tools, 
and will usually lack the most recent improvements. 

As has been stated above, the common report that Jap- 
anese builders are copying American machines of every 
class is entirely incorrect. The mistake has probably 
arisen from the fact that some ambitious Japanese build- 
ers have issued catalogs illustrating an extensive line of 
machine tools, all of them purporting to be built in the 
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shop of the issuer of the catalog. Upon investigating one 
or two such cases the writer found that, instead of the 
thirty to forty classes of machines illustrated in the cata- 
log, the builder was actually making only three or four 
classes, and was ready to drop some of these, having found 
that he could not compete with the foreign machine. An 
example of such a case was the Ikegai Iron Works, of 
Tokio, which catalogs an extensive line of tools, but is 
actually building only lathes, small shapers and up- 
right drills. Ikegai is probably the largest builder of 
machine tools in Japan, and has a very completely 
equipped shop, but even he admitted that building ma- 
chine tools was still an experiment with him, and that 
building gasoline engines was decidedly more profitable. 

A number of established Japanese machine shops have 
recently been trying to secure the right to build certain 
popular American machine tools in Japan, upon drawings 
and specifications to be supplied by the American makers. 
Most of the Japanese interested in such schemes state that 
they propose to make only the machine beds and frames 
in Japan, and to import the driving gear and moving 
parts. However, as even this arrangement would make 
it necessary for the American builder to supply complete 
drawings, the experiment does not seem a very safe one. 

Several of the government departments have made 
proposals of the same nature to some of our builders of 
large machine tools, though in these instances, of course, 
the machines to be built were only for use in government 
shops. It appears that, up to this time at least, none 
of our important builders have accepted such proposals ; 
and some have replied frankly that they would prefer to 
lose the business entirely rather than risk their reputa- 
tions on such hybrid machines. 


Our SELLING Metuops Nor or Best 


A glance at the figures covering Japan’s recent imports 
of metal-working machinery must convince every Amer- 
ican builder of machine tools that the Japanese market 
requires, and is worthy of, more serious attention than it 
has heretofore received. Two remarks, quoted below, 
seem to indicate the weak features in our selling methods 
in Japan, and also to suggest the remedy. 

A prominent American machine-tool builder, in dis- 
cussing the question of foreign agents, said: “In this 
country we know that purchasers of machine tools usually 
know more about them than the selling agents; conse- 
quently we do not care greatly whether the agents are 
thoroughly familiar with our machines or not. And most 
American builders assume that the same condition ex- 
ists abroad.” 

The manager of one of the largest engineering estab- 
lishments in Japan, when speaking of the compara- 
tive merits of American and European machine tools, 
said: “We cannot afford to buy high-priced American 
machines unless we can secure a sufficiently larger output 
from them to justify the difference in cost between them 
and European tools. Our workmen do not know how to 
secure the best results from vour heavy-duty or compli- 
cated machines, and your makers must provide the neces- 
sary instruction if they wish to sell to us.” 

This difference in view between the American tool 
builder and the buyer of such machines exists not only 
in Japan, but in every other Oriental country as well, 
and, to a less extent, in Australia. The success of a cer- 
tain British maker, who is securing more business in the 
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Far East and Australia than any other~ two: firms, is 
principally due to the fact that, in each country, he has 
at least one “salesman-machinist,” who frequently visits 
every machine shop of any importance, confers with works 
managers and superintendents, offers machines with guar- 
anteed productions, and, when one of his machines is }e- 
ing installed, supervises its erection and instructs the 
operator. Such a man does not supplant regular agents, 
but works with, and assists them. Why should not our 
builders avail themselves of similar representatives to 
bring them into closer touch with buyers in foreign coun- 
tries ? 
33 
A Boring Bar 
By H. F. Ciirrorp 

The illustration shows a simple yet very practical boring 
bar. I have seen and used several kinds of bars, but this 
one, which I made several years ago for a special job, 
worked out so well that I made one for the regular bor- 
ing mill and it has been used constantly every day for 
over four years. 

The main bar A is 2 in. in diameter and has filed 

in it the square cornered hole B, to suit the 34x7%-in. 
cutters C. The latter are made from bar stock. The 


nut PD is 1% in. inside diameter with the left-hand thread 
12 per inch, and goes on from the bottom of the bar 
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A Bortne Bar 


which is also of 1%-in. diameter. The outside diameter 
of the nut is 234 in. The slots in the cutters C are 
milled a snug fit for the outside of the nut only. 

The small spanner wrench £ is made of 34 stock about 
6 in. long. The sizes may be changed to suit conditions, 
but with this arrangement cutters can be changed from 
one size to another in less time than it takes to tell about 
it. 

Hole will come within 0.001 in. if tha eutter is the 
right size. For roughing out holes I used single end 
cutters without any slot for the nut, leaving both ‘he 
top and bottom flat. The nut D is made of tool stee!. vil 
tempered, but the bar is left soft. 

ae 
x 

The annual report of the Commissioner of Patents ‘nii- 
cates that for the past year there were 67,986 applicativns 
for patents, the largest total on record except 1912, during 
which 69,236 applications were received. Receipts from all 


sources aggregated $2,082,490; expenditures, $1,924,459, the net 
revenue being $158,030. 
. oe 
oe 
A recent issue of the “Frankfurter Zeitung” contains an 
interesting review of the machine and electrical industry in 
Germany. It is worthy of note that in the 12 years betwve” 
1895 and 1907, the number of persons engaged in macline 
and allied manufacture in Germany had doubled, the number 
for 1895 being 582,000, and for 1907, 1,120,000. Since 1907, the 
increase has been even more rapid. 








. 
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Tools and Methods of A Sawmill Factory 


By ErHAN VIALL 


SYNOPSIS—Drilling saw-arbor flanges and babbitting 
suw-frame boxes. Boring truck wheels and bores. An 
unusual riveting machine. Broaching machine made 
jrom an old lathe. A drilling-machine turret. Punching 
rectangular slots with a square punch. 
33 

The Salem Iron Works, Winston-Salem, N. C., makes 
sawmills and woodworking machinery of various kinds. 
The plant started in a small way in 1873, and has grown 
so that it now comprises a group of buildings, including 
a three-story, 60x130-ft. machine shop; a three-story, 40x 
108-ft. wood shop; a 50x110-ft. foundry, and a number 
of others. The parts for all machines or fixtures turned 








clamp B. Blocks of wood support the arbor, so that it 
can be fed against the drill C in the chuck, by feeding 
in the tail spindle against which the end of the arbor 
rests. -At D is shown a flange washer with the pins in 
place and at £ is the locknut. 

In Fig. 2, the jig plate and clamp are shown detached, 
which plainly illustrates the method of clamping. 

The saw-arbor frames manufactured by this company, 
are so made that the two boxes are on the same casting, 
which prevents them from getting out of line in use and 
binding on the arbor, which is a frequent cause of 
aeating. When babbitting the boxes in these arbor 
frames, a special jig is used which is clamped to the 








Fie. 2. Jig PLATE AND ForGep CLAMP REMOVED 
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Fic. 3. MetTHop oF BappitTiInG Saw-Arpor Boxes 


cut by this firm, are made interchangeable, and all have 
part numbers cast or stamped on them, so as to be easily 
replaced. This, of course, necessitates the use of a large 
number of jigs, templates and special fixtures, but most of 
these, while indicating good shop practice, are not un- 
usual enough to describe, consequently only a few of the 
more uncommon tools or fixtures to be found in the shop 
Will be noted in this article. 


DrIttinc Dowet Hotes 1x Saw-ArBor FLANGES 


After steel saw arbors have been machined and other- 
wise finished, the holes for the dowel or drive pins, are 
drilled as shown in Fig. 1. A jig plate or template A 
18 slipped over the threaded end of the arbor, against the 
flange, and is clamped in place by means of the forged 





Fig. 4. Borrom or BABBITTING FIXTURE 


frame, using the bolt holes in the frame to bolt through. 
The bottoms in solid boxes are cast first, then the caps are 
put on and the tops cast, the finished’ job, with jig in 
place, looking as shown in Fig. 3. 

It will be seen from this engraving, that the babbitting 
mandrel A rests in pillow blocks in the jig body, in which 
it is held by the hinged straps B. Hinged eyebolts are 
used to lock down the straps, so that it is an easy matter 
to set or remove the mandrel. Collars on each end of the 
boxes serve as stops for the babbitt, putty being used 
to stop the cracks. A view of the jig and frame turned 
over is shown in Fig. 4. 


Borrnec Truck WHEELS AND BOXEs 


Cast-iron wheels for sawmill truc'ss are all cast in iron 
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chills, which insures perfect diameter and hard face. the bar A. This bar is held in the block B, which jg 
They are bored out while held in the lathe fixture shown bolted to the tool block. A steel-bushed steady-res', or 
in Fig. 5. This fixture is bored out so that the wheel guide C, is set close to the work and keeps the tool from 
casting fits into it snugly, and is clamped by the two springing or chattering on the cut. A finished box jg 
straps shown. A number of different sizes of truck wheels shown at D. 


are made in this shop, each size having a separate boring The wheels of sawmill-carriage trucks are riveted onto 
fixture. the ends of the axles in the machine shown in Fie. 7. 


The shafts on which the wheels just mentioned are In using this machine, the two solid boxes are slippe: on 
placed, run in solid cast-iron boxes, which are bored out the axle and a wheel is pressed onto each end. The as- 
as shown in Fig. 6. <A special angle plate is used which semblage is then placed in the machine and the ends of 
screws onto the nose of the lathe spindle. The box to be — the axles riveted over, which is an operation called “brad- 
machined is bolted to this, and then it is bored out with ding” in the shop. Two rests, A and B, hold the axle, 
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Fie. 5. Trock-WHEEL FIXTURE Fic. 6. Bortna Our Truck Boxes 
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Fie, 7. AXLE-RIVETING MACTIINE Fic. 8. ANOTHER VIEW OF THE AXLE RIVETER 




















Fic. 9. BrosAcHING MACHINE MADE FROM A LATHE Fic. 10. View or Screw-Drive GrEArs 
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th. outer end of which butts against a stop at C. The 
inuer end is riveted over by means of an air hammer at 
J) the axle being revolved by hand as the hammer works, 
te make an even job. 

\nother view of this riveter is given in Fig. 8, in which 
tle method of feeding in the hammer carriage by means 
oi a handwheel A, is shown. Vertical movement is ob- 
tained by turning the handwheel B. The strap C is used 
to keep the hammer from kicking back out of the holding 


clamp. 
A BroacHING MACHINE 


An old lathe, with a lead screw in the center of the 
bed, has been converted into a draw broaching machine 
by planing off the V’s and fitting it up as shown in Fig. 
9. A heavy cast-iron bracket A has been bolted to the 
end to hold the work bushings. The sleeve of this 
bracket is split so that work bushings of different sizes can 
be easily clamped in place. The engraving shows a large 
drum in position for broaching out the keyway. The 
drawhead B consists of a cast-iron plate channeled to slide 


























Fic. 11. Keyway Fig. 12. DrILLInc-MACHINE 
BROACHES TURRET 


on the planed top of the lathe bed, having a nut under- 
neat to fit the lead screw and a bracket on top to hold 
the end of the broach shank. 

Different drawing speeds may be obtained by shifting 
the drive belt on the cone pulley, as well as by using the 
regular back gears, making six possible changes in all. 
The ‘act that keyways in both iron and steel castings are 
broa ied in this machine, makes the speed changes par- 
tieu!arly convenient. 

A better idea .of the way the lead screw is driven 
from the spindle will be obtained from Fig. 10. A heavy 
Pinion A is keyed to the rear end of the spindle, and 
this meshes with a heavy gear B on the lead screw; the 
ratio being about 21% to 1. 
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The broaches used to cut the keyways are made of a 
bar of rectangular tool steel, in which the teeth are cut, 
set into a bar of machine steel. Two of these broaches 
and work bushings are shown in Fig. 11. The bars of 
the broaches are 61% ft. long and the cutters extend 3 ft. 
The teeth are 1-in. pitch and increase in length s%; in. to 
the foot, or approximately 24% thousandths each. 


A DriLiinc-MacuiIne Turner 


A tool turret, designed and made in the shop for use 




















Fic. 13. Turee or tre Snor Jes 


in a drilling machine, is shown in Fig. 12. The device 
is fastened to the spindle sleeve by means of a strap clamp 
A. <A small gear B is carried on a taper shank, thrust 
into the end of the spindle. An intermediate gear con- 
nects the spindle gear with the one on the turret spindle 
being used, all the gears being of the same size. The tur- 
ret is indexed by pulling out the pin C and turning the 
turret till the tool wanted is pointing downward. The 
pin is then allowed to spring back into the nearest hole 
in one of the spindle brackets. 

Three of the many drilling jigs in the shop are shown 
in Fig. 13. In the one at the right, the casting A is 
held in place by the strap clamp B. The foundry spotted 
boss C is then drilled, and next the drilling jig is put 
in place, with the plug D, in the large hole just drilled, 
and the hole EF over the pin / on the strap clamp. The 
lug G projects down over the side of the casting, and 
the setscrew // locks all securely. The two holes / 
and J are then drilled, making the three large holes in 
the casting the correct distance from each other. The 
small spotted bosses in the casting are for bolt holes, the 
distances of which are not important, and so they are not 
drilled with a jig. 

The middle jig is used to drill two kinds of castings, 
one of which is shown in the jig and the other at K. 
The square part of each fits into a machined place in 
the body of the jig. After insertion of the casting, the 
hinged top L is lowered and locked in place by the pin 
M; the setscrews N are then tightened and the hole is 
drilled through a bushing in the top, between the two 
setscrews. The jig at the left is an ordinary box jig for 
drilling a steel strap. 

PUNCHING A RECTANGULAR SLOT 


Several sawmill parts, made of heavy strap iron, have 
rectangular slots 5g in. wide cut in them, and of various 
lengths. These slots are punched out on a smal!-sized 
press fitted with a punch 5 in. square. This is accom- 
plished by means of the attachment shown in Fig. 14. 
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Fig. 14. Puncu-Press SLortineg ATTACHMENT 


One of the slots cut is shown in the dog frame A. This 
slot was punched in the frame previous to being bent. 
The piece was laid in the channel B, under the strap 
clamp C, the end butting against the stop D, back of the 
punch. The setscrew in the strap was then tightened and 
the press started. As the punch pierced the iron, the 
handle HZ was turned, and the piece fed along as far as 
the C-clamps F and G, used as stops, would allow, one 
clamp being used as a starting and the other as a stop- 
ping point. 
Iron BENDERS 

Two iron benders are shown in Fig. 15. The one 
at the right is used to bend the ends of dog frames, one 
of which is shown resting against the device. The bender 
at the left is used for bending a set works lever, the two 
curves of which must be such as to bring a drilled hole 
exactly in the end of the bend. This is done by running 
the bolt of the clamp through. the hole drilled in the piece 
to be bent, and clamping it down securely. The roller 
lever is then swung down on each side to give the re- 
quired bend over the form, the iron to be bent of course 
being heated. 

o 
x 

The General Electric Co. has recently issued Bulletin No. 
A-4142, which should be of considerable value to every user 
of electric lamps in shop or factory lighting. It goes into 
considerable detail and contains interesting diagrams to 
show the effect of voltage fluctuations on candle power and 
also points out the effect upon the life of lamps. This bulle- 
tin, in fact, is quite an exhaustive treatise on the economi- 
cal use of electric lamps, and shows among other things that 
it pays to have periodical inspection of lamps and reflectors, 
both for the purpose of keeping them clean and for renew- 
ing those which have been used beyond their economical pe- 
riod. As the cost of lighting plays quitea part in the overhead 
expense of many shops and factories, this bulletin should be 
found extremely useful by those having this department in 
charge. 


Fie. 15. Spectat BENDERS 


Some Old-Time Gear-Tooth Cutters 
Still in Use. 


By A. TowLer 


R. Hoe & Co., New York, N. Y., use the epicycloidal 
form of tooth quite extensively for the gears used in the 
manufacture of printing presses. As great care is exer- 
cised to have the gear centers correct, it is claimed that 
quieter running gears are obtained by using the epicy- 
cloidal tooth in preference to the more commonly used 
involute form. 

At A, Fig. 1, is shown a cutter made at the Hoe fac- 
tory over 30 years ago. This cutter has been used up to 
date and, as can be seen, is still in good condition. The 
fineness of the tooth spacing may be seen from the illus- 
tration. A large part of the work in making these cutters 
was done by hand. The cutter B is a commercially mar- 
keted one, entirely machine made, and the difference in 
the time required to make the two will, of course, be 
readily appreciated. 

The disadvantage of the cutter A is that it cannot be 
sharpened by grinding without changing its form. [low- 
ever, they were so carefully made and tempered that they _ 
have been found to give good service and are now some- 
times used for cutting gear teeth of special shape. A 


number of these old-time cutters. are shown in I''g. 2, 
and the same fineness of tooth spacing may be noticed on 
them. The cutters A, B and C were used for cutting the 
teeth on wooden mortise wheels. Under some the 
cutters will be seen gages D, which were used for icsting 
the teeth of gears, which were machined with the cvtters. 
At £ is a cutter for a fine-pitch gear. Both the .tters 


and gages represent an interesting collection. 
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Fie. 1. Compartson or GeAr-TootH CUTTERS 


Fic. 2. A NumBEer or Otp-Time CuTrtTers 
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Determining Foundry and Machine Costs 


By Epwarp T. RuNGE 


SYNOPSIS—Correctly charging foundry and machine- 
shop costs involves several variable quantities. Consid- 
ering the foundry as a separate institution and charging 
the shop with castings used, helps to separate costs and 
show the true conditions. Separating the foundry into 
departments shows how much more cored work may cost 
than solid, and gives correct overhead expenses. A job, 
also table for the shop which enables elapsed time and 
wages to be seen at a glance without calculations of any 
kind. How machine rate is figured and used. 

Statistics and records compiled once a year give ac- 
curate costs, but irregularities cannot be remedied by 
this method. They should be compiled monthly or 12 
times a year. Then if a bad month is experienced, 11 
months remain in which to correct the trouble. Further- 
more, 12 comparisons of a department enable the manu- 
facturer to note its progress. 


Founpry Costs 


You know the cost of your castings if you buy them. 
Why not treat them as outside purchases, even though you 
operate a foundry? The only difference is that your 
money, instead of someone’s else is invested in this foun- 
dry. “By so doing, you are in a position to use a part of 
the product and sell the balance, or if you use the entire 
output, treat your factory as a customer of your foundry. 

It is a business in itself and should stand on its own 
merits. All material, labor and expense necessary to op- 
erate it, is easily charged to it. The only portion re- 
quiring study is to ascertain the practical proportion of 
the administrative expense devoted to the foundry. 

The four main departments are the melting, molding, 
cleaning and core. Sometimes it is desirable to keep the 
sand blast, testing and other special operations separate, 
and these may be segregated, but in most cases the four 
divisions outlined are sufficient. 

The value of the building space used and equipment, 
such as cupolas, elevators, etc., is found and a charge 
for depreciation is made monthly. Likewise the propor- 
tion of insurance and taxes is charged. The power needed 
to operate the blowers and elevators, as well as repairs, 
cte., is recorded and charged. Supplies, such as fire- 
clay, flux, ete., as well as the labor to operate, chemist’s 
salary and a part of the superintendent’s, make up the 
expense. To this is added the cost of pig, metals, coke 
and storekeeper percentage to buy, etc. The entire total 
of these items make up the melting cost of the iron at 
the spout. 

This total for a certain period is divided by the ton- 
haze of good castings produced and gives the cost per 
pound or ton to melt. For example, the cost is $10,- 
000 for one month, the good castings produced, 980,392 
lb. The cost per pound is $0.0102, or $20.40 per ton. 
Practice will prove that a little more or less than $0.01 
per !b., depending on the price paid for pig, coke, labor, 
etc., is the general average. 


MOLDING 


The next step is to mold the castings. As some take 


cores and others do not, the core cost is usually kept sep- 
arate. The depreciation, taxes, insurance, sand, supplies, 
power, proportion of general office and factory expense, 
pattern and flask repairs, expense labor and other mold- 
ing expenses are found and charged to this department. 
The productive molding labor is recorded. The total of 
the different expense items is found to be a certain per- 
centage of the molding productive labor. For example, 
productive labor for one month is $5000, the total of ex- 
pense $6000. The per cent. expense bears to the $5000 
of labor is 120 per cent. The molding cost is then: 





SEE re ae Ce a se ee A 2.00 
Molding expense (120 per cent.) ............0ccccceeccecccececes 2.40 
Annee eahaKwhitekesndodkassbabadaeevnamend ces $1.40 


What rate shall we allow for pattern and flask depre- 
ciation? The idea is to cover the expense of the patterns 
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Fic. 1. Form ror Founpry Costs 


becoming obsolete. Unless an entirely new line of ar- 
ticles is added to your business as a distinctly new feature, 
one that does not replace another line or parts of the 
regular product showing a falling off in former volume, 
you are generally safe in charging the cost of making 
new patterns as a direct expense. By making this a 
monthly charge against molding, you make your present 
product automatically provide for the annual write-off. 

Records of this new pattern work have been kept in a 
great number of foundries and when compared with the 
regular annual depreciation, charged off and found to be 
practically the same. It is necessary to record the money 
paid for molding whether daywork or piecework for pay- 
roll purposes, and this same information is also available 
for cost finding. Why not make a combination job of 
it? The form, shown in Fig. 1, was successfully worked 
in one of the largest foundries in the country. It is made 
in quadruplicate, each of a different color. The backs of 
the first three copies are carboned, the last sheet is not. 
All four records are made in one writing. This gives a 
full record, which may be simplified in some foundries. 
The first three copies are sent to the checking or weighing 
room. Here the number of good, bad, blown, broken 
castings, and the weight of the pieces are entered. The 
last or fourth copy is kept for a check sheet in case 
any are lost. 

The first copy is sent to the order or production de- 
partment for entry on the production records. Next it 
is sent to the payroll department, when it is recorded 
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for payroll purposes, and finally it is sent to the cost de- 
partment. Here it is sorted by customer and part num- 
bers, and when a certain number have been made, the 
average molding cost of a part is found. The second copy 
is sent to the shipping department and held until shipped. 
It is then either filed away or recorded by the order or 
production department. 

The third copy is sent to the molder for him to know 
the number of good castings made, etc. In case slips are 
lost, duplicates are easily made from the fourth copy. 
The liability to error is reduced to a minimum because 
both the payroll and cost departments use the same orig- 
inal figures. For the sake of comparison, etc., the record 
of costs might show for example: 





Good Total Average 

pieces labor cost 

made cost each 
SOCCER ETE CEE EET - 210 $109.20 $0.52 
oo: eee ae : 340 173.40 0.51 
March... ‘ oa ‘ 700 329.00 0.47 
April... 620 297 .60 0.48 
| TERE RE 1870 $909 . 20 0.486 


Depreciation, power, supplies, labor, etc., used by this 
department are found and totaled monthly. Study has 
shown that the different cleaning processes, such as hand 
wire brush, tumbling barrel, etc., average about the same 
per pound. However, if your class of work is an excep- 
tion, this department can be subdivided into as many 
classes as you wish. 

The total expense of this department or each of the 
sub-departments is divided by the good castings _— 
and the result shows the cleaning cost per pound. If : 
cost per piece is desired, then the amount is divided by 
the number of pieces cleaned. 

Cores 

This department is handled the same as the molding 
department. The expense is recorded and the productive 
core labor kept. It is not necessary to make four copies 
of this record as one or two are sufficient, for a shipping 
record is not needed. The percentage the expense bears 
to the productive labor is found to make up the core cost, 
as for example: Productive labor for a month is $2000, 
and the expense $1800, or 90 per cent. of the productive 
labor. 





Part-610 Part-812 
Weight Weight 
10 Ib. 10 Ib. 
Melting cost @ 1.02..... Je baaspaGitedds $0. 102 $0. 102 
Molding labor.. ORE eae 0.20 0.04 
Molding expe nse (120 pe fF cont.)...... ; ; 0.24 0.048 
Cleaning expense @ 0.002....... eas 0.02 0.02 
Core labor....... 0.05 0.02 
Core expense (90 per cent.).... 0.045 0.018 
Total cost..... se $0. 657 $0. 248 
Cost per pound... $0.0657 $0.0248 


Each casting weighs 10 Ib., but there is quite a differ- 
ence in the cost. If all your castings cost an average 
of, say 3c. per lb., you would deceive yourself in each case 
by using this 3c. per |b. If a jobbing foundry, you would 
load your plant with No. 610 class, say, at a price of 314c. 
per lb., and not be able to sell any of the No. 812 at this 
price, because your competitors would gladly take them at 
3c. 

The main point is to get a complete cost. For example, 
1200 cores are made, but only 1150 castings are molded 
and of these 50 lost, making 1100 net good castings ob- 
tained. It is, therefore, necessary to charge the cost of the 
1200 cores to the 1100 good castings. 

A brass foundry is handled like a gray-iron factory. 
The difference is in using metals that cost more than 
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pig iron. A malleable foundry is similar to a gray-iron 
foundry, except that another department is added for an- 
nee aling. Keep each foundry separate if you eperate more 
than one. Treat them as though located in different narts 
of the country. 


Factory Costs 


The factory should be divided into its natural depart- 


ments. Each of these to be charged with depreciat ions, 
repairs, power, supplies, insurance, taxes, labor, etc., as 


explained for the foundry. Where a department is made 
up of the same kind and size of machines, a straight per- 


26 
; a7 LE nS * 








Jos Time Carp AND How It Is PLACED oN 
COMPUTING CHART 


Fig. 2. 


centage of the expense to the productive labor wil] usu- 
ally answer. If the machines are of differing values, 
ete., then a machine rate per hour that these maclines 
run is more exact. 

The depreciation of the machines in a class is fownd as 
well as the repairs, power to run, insurance, taxes and 
supplies. The total of these items is divided by the 
total hours the machines run. For example, expen-¢ } 
say $600 per month, and 30 machines running 200 jours 
each per month, total $6000 hours. The machine rate 
will be 10c. per hr. The entire expense of this dc)art- 
ment is, say $2405, and productive labor $1900. The 
machine expense deducted from $2405 ense 
leaves a net expense of $1805, which is 95 per ceit. of 
the productive labor. This department cost would |» fig- 
ured as follows: 


a 


? 


yr cg »\ 
gross e\ 


RES TOE TORRE TS OTT EE Oe Le EAE ee ee $2.00 
Productive labor expense (95 per cent.)..........0.0.00000 0000 cee ee 1.90 
Machine rate 10 hrs. @ 10c...... 1.00 


Total. . 


The spuiective bee in : this inl all the other produe- 
ing departments should be very carefully recorded. The 
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job ‘ime card, shown in Fig. 2, is simple to operate and 
can be used in many places. A check mark at the time 
the work is started and another at the finishing time is 
made. The operation is also checked. The part number, 
quantity, ete., may be filled in by the workman, foreman 
or a clerk. This is an automatic self-figuring card. All 
that is necessary is to place it on the computing chart, 
and both time and money are instantly given as shown by 
the fractional example. In this case the rate is 25'%4c. 
per hir., the time 6 hr. and 30 min., and the wage $1.66, 
no fizuring at all is necessary. 

The separate job card, for each operation, has many 
advantages over the day record of all work done hy a 
workman and all his different operations being entered, 
on a single sheet. First a foreman is able to lay out his 
work and plan it ahead. Next the cards are easy to sort 
into parts and you may collect them for any period, quick- 
ly obtain a total paid for any given number of parts, di- 
vide this cost by the total of the parts made and get a 
practical average cost per piece. The errors occurring by 
copying from a composite record are overcome and a far 
more accurate result is obtained with a smaller amount 
of clerical expense. These cards will also be found prac- 
tical for making up the payroll record and giving other 
information. 

The beauty of it is that the cards come direct from 
the producing departments to the record department and 
the correct original figures are always used. The money 
is recorded for payroll and labor costs, while the time 
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Fic. 1. TurBrne Erectine Bay or Escuer-Wyss & 





record keeps track of the actual running of the machines. 
By using a machine rate, the remainder of the expense 
can be prorated as a percentage against the money paid 
for productive labor, and the variations of time differ- 
ences found in piecework are avoided. 

The assembling department not using machines is 
handled by recording the productive labor and using the 
expense as a percentage against this for cost purposes. By 
this method one part is automatically routed through a 
group of more or less expensive departments, while an- 
other may pass through a group of inexpensive ones. The 
sorting of the labor cards into part draws this, chainlike, 
together, and it is a simple matter to obtain a practical 
cost of the article. The expense is placed in proper pro- 
portion, as it should be, and the unsafe general factory 
hit-or-miss percentage method avoided. 

It will pay to record the productive labor carefully, ac- 
curately and thoroughly. Likewise charging and dis- 
tributing the expense direct to the different departments 
will prove a paying proposition. The results obtained will 
be shown in earnings, and the money paid getting these 
records will prove the best of investments. 


oe 
as 


Turbine Building at the Plant of 
Escher, Wyss & Co. 


The beginning of Swiss machinery building may be 
said to have been cradled in the works of Escher, Wyss & 
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Co., at Zurich. The founder was Hans Kaspar Escher, 
and the time early in 1805. The first machines built 
were for spinning cotton. From this the builders ex- 
tended the enterprise to the construction of water tur- 
bines, transmission machinery, grinding mills, steam en- 
gines, lake steamboats, refrigerating machinery and, dur- 
ing recent years, steam turbines and turbo air com- 
pressors. 

Over a million horsepower of both tangential water 
wheels and Francis turbines have been built. Some of 
the largest steam turbines in Europe have been built at 
this plant, particularly those constructed for Essen. At 
the time of writing, a duplicate order for one of these 
machines is being executed by the firm. 


A Variety oF LARGE WorK 


Fig. 1 shows one of these machines on the erecting 
floor. Its capacity is 22,000 hp. at 1000 r.p.m., and a 
steam pressure of 160 lb. The rotating part is shown 
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Fia. 2. Roror or 22.000-Hp. Steam TURBINE 
IN COURSE OF ERECTION 
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Fic. 3. CASTING FOR THE LOWER PART OF THE EXHAUST 


Fie. 4. Mituinc a Huee CLAPPER FOR A BUTTERFLY VALVE 
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in Fig. 2, swung from the crane during the process of 
erection. The next illustration, Fig. 3, shows one of the 
castings for the lower part of the exhaust connection for 
this same huge turbine, and its size will be appreciated by 
comparison with the workmen. 

Fig. 4 shows the clapper for a huge butterfly valve, to 
be part of a power installation in the mountains of Spain. 
The diameter of the disk is some 10 ft., and it is shown 
set up on the rotary table of a horizontal milling machine, 
while the edge is being milled to the proper angle to enter 
its seat in the valve. This piece gives a good idea of 
the enormous size of some of the machine parts made 
by this firm. 

The final illustration, Fig. 5, shows a mortised gear 12 
ft. in diameter, 14-in. face. The spider is of cast steel, 
and each tooth is made of three sections of wood, securely 
driven into their seat and pinned on the back. Such 
gears are used for slow speed and loads up to about 500 











CONNECTION FOR 22,000-Hp. Stream TURBINE 





Fic. 5. LARGE Mortise Bevet WHEE! 
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Milling, Broaching and Other Operations 


By F. A. STANLEY 


SYN OPSIS—Machining T-slots on engraving-block turn- 
lables by means of a series of milling cutters followed by 
a broaching tool, which is pulled through the slot in a 
hand fixture. The bronze bushing which guides the 
turniable passes through a number of operations, includ- 
ing sizing of the head in a die, holding the work by the 
ends to avoid distortion while boring it closely to size, 
finishing the hole by a broaching process under a hand 
press. Details of milling, threading and bench tools. 
33 

The engravings illustrate some of the tools and meth- 
ods used by Adolph Muehlmatt, Cincinnati, Ohio, in the 
manufacture of engraving blocks and universal-ball vises. 

Figs. 1 and 2 represent the process of machining T- 
slots in the turntables for these blocks and vises, the 
work being a casting 51% in. in diameter by 14 in. 
thick and having a pilot accurately finished to revolve 
smoothly in a bronze bushing pressed into the base of 
the block. Several of these turntables are shown in 
connection with the milling and broaching operations in 
Figs. 1 and 2 and a sectional view and elevation of the 
complete universal-ball vise are .reproduced in Fig. 3, 
showing the method of mounting the turntable on the 


to smooth sliding contact with their seats by the fit 
along the shoulders B. They are guided laterally by the 
surfaces C, which take a bearing against the sides of the 
widened portion of the T-slot. 

The milling operations are accomplished with the 
work held’ on the fixture shown in Fig. 1. The casting 
has been machined all over, except for the slot, prior 
to being brought to the miller. Here it is located by 
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Fic. 1. Mittine T-Stots iN TURNTABLE FOR UNIVERSAL’ 


BALL VISE 


base and operating the jaws in the T-slot. The construc- 
tion of the engraving block is precisely the same as 
shown for the vise, except that in the case of the former 
the main jaws are ordinarily fitted with auxiliary jaws 
at the top, especially adapted to hold the work which is 
to be ornamented under the action of the graver. 


MILLING THE T-SLOT 


The T-slot for the jaws is milled from the solid metal. 
he jaws rest on the surfaces A, Fig. 3, and are held 





Fic. 2. THe OvutTrit ror FINISHING THE TURNTABLE 
Stor BY BROACHING 


its stem and body diameter in a suitable seat provided 
in the vertical face of the fixture, and secured by the 
four hook bolts shown. The knee adjustment brings the 
table to the necessary height to locate the work centrally 
with the machine spindle, and three cutters are then 
used in forming the complete slot. 

First all the turntables are run through the machine 
to have a straight slot cut 4# in. wide by 34 in. deep 
with the three-tooth mill seen on the table in Fig. 2. 
The cutter shown at the right on the table is then put 
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into the spindle and is used to finish the slots in all 
the castings to a width of % in. and round the upper 
corners. This cutter does not touch the bottom of the 
slot. The third cut is taken with the T-slot cutter 
represented in position in the engraving. This euts the 
T-portion of the slot to within 0.005 in. of finish width, 
gives the retaining shoulder in the slot the desired depth, 
and just sweeps out the bottom of the slot to assure 
clearance at this point for the bottom of the tongue on 
the jaws. The finishing of the wide portion of the slot 
to a dimension of 114 in. 
accomplished by broaching with the tools illustrated in 


between the surfaces C, is 


Figs. 2 and 4. 


Tue BroacHING OUTFIT 


The broaching apparatus is hand operated and consists 
of a base D, Fig. 2, a work holder £, a slide F for draw- 
ing the broach through the work, and a long lever @ for 
operating the slide through the medium of a pawl and 
ratchet and a pinion and rack under the slide. 


The broach shown in Figs. 2 and 4 is of T-section 
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Fic. 6. MetHop or CHUCKING BUSHINGS BY THE ENDS 
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with two notches at the rear end which are adapted to 
be engaged by pins in the coupling member H/, Tie 
latter is attached to the top of the slide F, and its outer 


end is pivoted to the body so that it may be swu up 
to clear the end of the broach or dropped into the jori- 
zontal position represented with its projecting pin. en- 


gaged with the notches in the bottom of the bisach, 
The turntable to be operated on is dropped iniv a 


seat in the fixture /#, the broach is slid into the ' 

















BY BROACHING 


BUSHINGS 
IN Hanp PREss 


Fig. 7. FINISHING BRONZE 


from the rear, and the coupling member // is swung 
down to engage the end of the broach and at the same 
time align the work with the slide F. The two setscrews 
in the fixture F are then tightened sufficiently to prevent 
the work from moving, and as these screws take a bear- 
ing against the rounded upper portion of the turntable 
they hold it firmly down in its seat. The broach is 
now pulled through by manipulation of the long lever. 
The connection between the lever and pinion stud under 
the slide being by pawl and ratchet, the lever is adjusia- 
ble immediately to any angle or height best suited to 
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the operator, and can thus be operated through the are 
found most convenient and effective. 

The broach itself is so constructed as to admit of 
a reasonable amount of adjustment to facilitate holding 
to standard width. A slot is milled in the body for over 
hal! the length and the broach in two. sections is at- 
tached to the metal at each side of the slot by screws 
passing down from the top. .A wedge of very slight 
taper is inserted in-the slot and gives the necessary de- 


gree of expansion for the broach sections. 


Some BusHine Toots 


As will be seen from Fig. 3, the turntable pilot rotates 
in a bushing in the base and rests upon a ball bearing. 
The bushing is made of phosphor-bronze and the rough 
casting is shown at K, Fig. 5. It measures, when fin- 
ished, 114 in. in length over all. The body is 1,% in. in 
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Fig. 9. SECTION THROUGH MILLING CUTTERS 
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the bushing, and the work is thus held without chance 
of distortion while the hole is bored to within 0.002 in. 
of size. The boring tool is shown at O, Fig. 5. It is 
held in a turret on the cross-slide of the lathe. 


BROACHING THE BUSHINGS 


The hole in the bushings is finished to size by broach- 
ing in the hand-screw press, Fig. 7. The broach is seen 
at P im the group of tools, Fig. 5, and the plug at the 
right is for testing the hole diameter preliminary to 
passing the broach through. The bored hole in the bush- 
ing will just admit the end of the broach. The first four 
teeth on the latter do the cutting, the last three being 
to size to burnish the hole. 

The work is next placed on the expanding mandrel 
(), the head turned on centers, dead to size and concen- 
tric with the bore, and the outer end faced. Then on 
the expanding plug 2, whose shank fits in the lathe spin- 
dle, the mouth of the hole in the bushing is chamfered, 
the bushing turned end for end, and the other end faced 
accurately to length. 

This method of machining the work produces a bush- 
ing with a straight, accurate hole, true concentric head 
and ends square with the axis. 


FormMep CuTtTer ror MILLING Jaws 


A cutter made at this shop for milling the round 
backs of the jaws for the vise is illustrated by Figs. 8 
and 9. It is made up of three sections, the central one 
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Fig. 8 A Built-Up Cutter for Milling Jaws. Fig. 10. 


diameter, the head 114% in. in diameter, and the bore 1 
in. The fit of the bushing in the base of the vise is 
eitirely by the head as seen in the sectional view Fig. 3. 
The diameter of the body is relatively unimportant. 
in the first place, the bronze casting K, Fig. 5, is 
sloved through the die LZ in a hand-screw press to clean 
head of the bushing and size it to a diameter to 
in the split chuck on a turret lathe. The die through 
ch the bushings are forced leaves about +g in. on the 
il for turning off later. The work is held by this 
ead in the turret lathe and the body turned to size, 
hole chucked out to 42 in. in diameter and the outer 
eud faced. The work then goes to the engine lathe, 
Where it is held by the ends in a chuck whose body is 
siown at M, and cap at N, Fig. 5. The work in the 
chuck is represented by Fig. 6. 

The shank of the chuck fits in the lathe spindle. The 
body is provided with a conical seat at the bottom of 
the chamber against which the end of the bushing is 
Pressed when the chuck cap is screwed on. This centers 


An Indexing Faceplate and Driver fon 


Fie. 10 


Multiple Threads 


a solid cutter, the others of the inserted-tooth type. The 
sectional view, Fig. 9, shows the side-cutter hubs ex- 
tended and threaded to receive large disk nuts, which 
bear against the ends of the inserted blades and hold 
them in contact with the solid cutter at the middle of 
the gang. The inner ends of the cutter blades and the 
body in which they are fitted are finished at an angle 
to fit into the undercut sides of the central cutter, so 
that all parts are locked together when the nut on the 
end of the arbor is tightened. 


A Driver ror Muurieie-THreAD Screws 


Fig. 10 shows an indexing driver for cutting multiple- 
thread taps and screws. It is in the form of a smal! 
faceplate to screw on the nose of a lathe spindle, and 
carries at the front a slotted member with adjustable 
jaws to drive the work, and has a spring pin in its 
periphery by means of which it may be indexed around 
the faceplate and set by any one of the 12 holes which 
are formed in the edge of the plate. The tap or screw 


—— 
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to be cut is carried on the lathe centers and the jaws 
set up to do the driving. By withdrawing the index 
pin the work is revolved independently of the face- 
plate to whichever hole is required for the next thread 
to be cut. 

The surface plate in Fig. 11 is mounted on a leaf 
which is swung up in front of the bench when the plate 
is to be used and dropped out of the way under the 
bench when no longer required. The plate is 6x18 in., 
and when mounted in the manner shown it in no way 
interferes with the work on the bench and at the same 
time is well protected from injury. The leaf on which 
it is secured is suspended by four flat steel arms, two at 
each end, which are pivoted to lugs attached to the 
underside of the bench and which impart a parallel 
motion to the leaf as it is swung either up or down. 
The surface plate is thus always in horizontal position 
and when swung up to the front of the bench is held up 
by a strap which is slid under the leaf and tightened by 
a large hand nut. 
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purpose of facilitating certain setting and testing opers- 
tions in connection with miller work. 


A CONVENIENT CABINET 


The cabinet in Fig. 12 has been arranged for holdirg 
in the lower drawers a number of jigs and other spec 
tools, while the upper section is provided with she 
metal receptacles for holding small screws, taps, files aii 
many other tools and parts constantly required in tl. 
shop. The metal trays or boxes are 12 in. long, 21% in. 
wide and 1/5 in. deep. Each is marked conspicuous!y 
with the name and size of the material contained and 
such of them as are located in the file section have the 
shape and size of the file plainly painted on the end. 


POs 

The Baldwin Locomotive Works, after eighty-two years of 
continuous operation, has completed its forty-thousandth 
locomotive. The first locomotive built by these works was 
completed in 1832, when locomotive building was in its in- 
fancy, while number 40,000 represents the latest type of mo- 
tive power for high-speed passenger service. The five- 
thousandth locomotive was built in 1880, nineteen years 
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Fie. 11. MetHop or MounTING SuRFACE PLATE ON LEAF 


UNDER BENCH 


This engraving also illustrates a method of using a 
dial test gage in inspecting a die for parallelism of sur- 
faces. The gage is attached to an arm mounted on a 
small surface gage, and the attachment on the post of 
the gage is secured at any height by means of a small 
screw tapped into the rod from the rear end and having 
at its outer end a spherical head with knurled ring about 
its periphery for ease of adjustment. At the rear of 
the surface plate will be noticed one of the universal- 
ball vises forming the basis of this article, and to the 
left of this, a case with several indicator and height- 
gage attachments. The split collar in this case is adapted 
te be attached to the rear of the dial gage and can then 
be used to secure the gage to a miller arbor for the 




















Fie. 12. HAanpy Toot AND SUPPLY 


CABINET 
later, during which period two important types of freis.:t 
locomotives, the “Mogul” and “Consolidation” were ini 


duced and widely adopted. The years 1889 to 1902, whenlc - 
motive number 20,000 was built, were characterized by 
extensive use of compound locomotives and also the 
troduction of trailing wheels for the purpose of allowing 
creased boiler capacity without imposing excessive loads 
the driving wheels. The average annual production for 
five years beginning with 1902, was approximately ~< 
locomotives; and locomotive number 30,000 was built in 1 
Two notable features of this period were the introduct.«” 
on American railways of the Mallet articulated compo t 
locomotive and the extensive adoption of the Walscha 
valve motion. Since the building of locomotive 30,000, th e 
has been a material increase in the weight and capac Y 
of locomotives used in all classes of service; and the peri d 
has been marked by the extensive use of superheaters, bri: 
arches and other devices, while the mechanical stoker is 
another accessory developed during the past few years. 
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Device for Machining Ellipses 


By James H. RopGers 


SYNOPSIS—The fixture here described was designed 
for use in the engine lathe, but the principle upon which 
ii is founded permits its application to other machine 
tools such, for instance, as the miller, boring mill, 
planer and slotting miachine. By its use many shapes 
having circular or elliptical cross-sections can be ac- 
curalely and comparatively quickly machined. 
BO 

The accompanying drawings illustrate an attachment 
to be used on a lathe, boring mill, milling machine, 
planer, etc., or special machine to turn or bore, plane 
or mill shapes of circular or elliptical cross-section. 

It is here shown on the saddle of an ordinary engine 
lathe, boring a die with an elliptical cross-section. The 
nut is released from the cross-slide of the lathe saddle 
and the compound rest removed, leaving the level sur- 
face of the saddle upon which the device is to be attached. 
The base A of the device is secured to the saddle by four 
bolts. Upon this base the piece B slides at a right angle 
to the lathe spindle. C is a sliding piece at right angles 
to B and moving parallel to the lathe spindle. D is an 
auxiliary cross-slide which carries the tool post. The 
action of the slide D and the lateral feed of the saddle 
gives the necessary setting of the cutting edge of the 
tool. 

On the outer end of the cross-slide B is a parallel slot 
F in which the block F is free to slide, controlled by the 
position of the pin G. This pin G is adjustable along 
a diametrical T-slot 7 on the surface of the plate H. 
The pin @ is secured to the plate //, but the block / is 
free to moves On the lower part of the hub of the plate 
Ii is secured the worm gear J, which meshes with the 
worm J. This worm is keyed to the shaft K and held 
laterally in the fork Z. The fork Z and bearing for the 
_ H are part of the arm M extending out from the 
mise A. 

A similar arrangement to the above is placed at the 

outer end of the slide C. The arm N, which carries the 
bearing for the plate O and fork P is part of the cross- 
slide B, and moves in unison with it. The slot Q is at a 
right angle with the lathe spindle. The block R, pin 8S, 
T-slot, worm gear and worm are similar to those above 
mentioned with the exception that, as the parts must 
move from side to side, the worm is feathered to the 
sha't T instead of being keyed. 
_ On the right-hand end of the apron, the bracket U 
Is secured by screws and carries the bevel gear V and 
the shaft W. Keyed to the lower end of the shaft W 
IS tic Worm gear .Y, which meshes with the worm IY, 
hel within the fork on the bracket U and feathered to 
the main feed-shaft Z. The knurled slip nut A, is 
feathered to the shaft W and by means of the clutch B, 
Teleases Or locks the mechanism as occasion requires. 

Meshing with the bevel-gear V and secured to their 
Tespcctive shafts are the bevel pinions C, and D,. By 
means of a pin and roller in the holes Z, and F, and 
by substituting a cam in the place of the disk plate 
Hl or O, or both, almost any shape desired, within lim- 
its, may be obtained. 

Bearing in mind that the cutting teol moves in uni- 


son with the slide C, Fig. 1, the skeleton sketches Figs. 
3, 4, 5 and 6 will show clearly the travel of the tool 
during the action of the mechanism. The line AB 
represents the motion of the lateral slide C and the line 
CD the motion of the cross-slide B. To illustrate, take 
Fig. 4, showing the cross-section of a semi-ellipse, major 
axis 10 in., minor axis 6 in., or depth 3 in. For the 
cross-feed the pin @ must be set 5 in. from the center 
of plate H and for the lateral feed the pin S must be 
set 3 in. from the center of plate 0. The two plates 
H and O revolve at the same speed, but owing to the 
different radii of the pins G and S from their respective 
centers of motion, and also their position, the cutting 
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FIG.2 : 
DETAILS OF MACHINE FoR TURNING ELLIPSES 


tool takes a course governed by the sliding blocks FP 
and R& in their respective slots F and Q. 

Since the various sketches are lettered and numbered 
similarly, the action of the device may be clearly seen 
for the various shapes obtainable. Fig. 7 shows the de- 
vice as applied to a planer; Fig. 8, milling an elliptical 
die on a vertical milling machine; Fig. 9, a seat for a 
ball joint done on a lathe or boring mill; Figs. 10 and 
11, the position of the two cranks for cutting sharp 
tapers as dishpan dies, etc.; Figs. 12 and 13, the method 
of placing the crank in different positions for some 
irregular shapes. In Figs. 1 and 2 no method is shown 
for disconnecting the crank disks from their respective 
shafts, but this would be an easy matter. The crank 
disks could be graduated to facilitate the setting for 
different positions. 
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A Large Special Horizontal Boring 
Mill 
By E. A. SUVERKROP 


The halftones show a large horizontal boring mill, two 
of which have been built by the General Electrie Co., 
Schenectady, N. Y., for its own use. 

The base of the machine consists of heavily ribbed box- 
shaped castings planed top and bottom and also on the 
sides and ends. Grooves have also been planed along the 
edges to permit of possible future extensions. The con- 
struction of the base is in fact similar to that of the 
standard floor plates in use throughout the works. 

Owing to the ever varying requirements of electrical 
construction a more or less flexible type of design was 
decided on so that at moderate expense and with little 
trouble the machine could readily be enlarged to accom- 
modate much larger work than that for which it was pri- 
marily intended. That this was a wise precaution is 
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proved both by the illustrations and by the fact ‘hat 
while the writer was collecting this material, an ©) er 
was on its way through the shops to raise the head : ft. 
6 in. and extend the bed so that considerably larger york 
could be machined. 

By comparing Figs. 1 and 2, it will be noted thai ihe 
head was raised between the times when the orig: jal 
photos for these halftones were taken. As origin. |ly 
built (shown in Fig. 1), the head B rests direct on he 
base #. At that time the machine was a 10-ft. mill. In 
Fig. 2 it will be noted that the raising block F has |en 
interposed between the head B and the base FZ. '! he 
work shown in Fig. 2 weighs about 40 tons. 


The machine as shown in Fig. 2 will swing work 13 
ft. in diameter. The base is 34 ft. long by 11 ft. 3 in. 
wide. The bar is 10 in. in diameter in one machine and 
8 in. in diameter in the other, by 26 ft. long. The 
bracket A, sliding in planed ways on the head B and 
driven by the feed screw (, controls the traverse of the 
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bar. An adjustable collar on the bar, and thrust rings 
in the bracket A take the thrust. 

The drive is by spur gearing from the motor to the 
large spur wheel inclosed in the casing D. This gear 
is 2'4 pitch 644-in. face and 6-ft. 8-in. pitch diameter. 
It is driven by one of the General Electric Co.’s cotton 
pinions. These pinions are made of layers of cotton 
wadding compressed under a hydraulic press to the con- 
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sistency of hard maple and held together by a steel 
shroud on either side. Tests have shown these pinions to 
be considerably stronger than cast-iron, to give a prac- 
tically silent drive and to be long lived. 

Beside the regular feed, quick traverse is provided for 
the bar in either direction by means of a separate motor. 
Each machine is provided with a large boring and facing 
head which will bore work 12 ft. in diameter. 
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Largest Testing Machine in the 
World* 


The great material-testing institution of the Prussian 
government at Gross-Lichterfelde, near Berlin, now 
possesses the largest testing machine capable of both ten- 
sion and compression testing in the world. This machine, 
of 3300 tons compression capacity and 1650 tons tension 
capacity, is shown in the accompanying photograph. The 
size of the machine may be estimated by comparison with 
the size of the man shown standing alongside. 

This machine is of the hydraulic type, and has no 
weighing head. It was built by Haniel & Lueg, of 
Diisseldorf, to the order of the association of German 
bridge manufacturers, who also paid for the building 
which houses the machine. It was designed and built 
specially for testing a series of large-sized bridge mem- 
bers and details. Some important tests have already been 
carried out with it, for example, tests of riveted joints, 
one result of which was the abolition of the small trian- 
gular fillet between head and shank of rivets, which has 
been in use in Germany for a number of years. 

In general type the machine is, with one exception, not 
greatly different from the older and very much smaller 
horizontal machine of the Gross-Lichterfelde Laboratory, 
built to the design of Professor Martens, director of the 
laboratory. The exception is the position of the screws. 
Prof. Martens recommended that the pair of screws be 
placed in an inclined instead of a horizontal plane, put- 
ting the front screw down near the floor and the rear 
screw correspondingly above the center, so as to make 
the working region of the machine more accessible. The 
recommendation was followed, and actual use has fully 
demonstrated its value. 





*Reprinted from “Engineering News.” 
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This machine has two-thirds the compression ¢a)acity 
of the 5000-ton press of the Bureau of Standards, and 
about three-fourths the tension capacity of the Ambridge 
eyebar machine, both of which can test in one dire tee 
only. The largest general testing machines in America 
are the Phoenix hydraulic machine and the new Emery 
machine, of the Bureau of Standards, both of which have 
a capacity of 1200 tons. The latter machine was described 
in detail in Vol. 38, page 1. 
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It is pointed out by a French authority that in ap) ving 
the hardness test the metal under examination is lik y to 


undergo slight surface hardening. Experiments were car- 
ried out to determine whether tensile strength tests would 
give a better idea of the exact physical state of metals. Sim- 
ilar bars of carefully anealed silver were rolled to various ex- 


tents whereby different degrees of hardness were obtained. 
The hardness of each bar was determined, the tensile strength 
test applied and then the hardness again determined. It was 
found that the tensile strength, although giving no indication 
of slight degrees of hardening, increased regularly with the 
extent of hardening and the elongation diminished. When 
the bar broke under a slight load, and the elongation was 
considerable, there was a marked increase in hardness :fter 
the tensile strength test, but in the case of the hardened 
metal, when the elongation was slight, there was even a 
diminution in the hardness after applying the tensile strength 
test. Further experiments on brass and on aluminum showed 
very conclusively that the strain on the metal did not in- 
crease the hardness unless the metal underwent appreciable 
elongation. 


os 
ve 


According to the returns of the Association of German 
Tron and Steel Manufacturers, the total production of raw 
iron in Germany and Luxemburg during the first six months 
of 1913 amounted to 9,567,666 metric tons, as compared with 
8,564,988 during the first six months of 1912. The production 
of foundry pig increased from 1,581,754 tons in 1912 to 1,812,- 
434 in 1913; of Thomas iron from 5,482,432 to 6,049,330; and of 
steel and spiegel iron from 1,037,902 to 1,269,563. The pro- 
duction of bessemer and puddle decreased as compared with 
1912. the former from 193,763 to 174,483 tons and the latter 
from 2¢€9,137 to 261,856 tons. 
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Vertical Surface Grinding Machine 


By W. PocKRANnpDT 


SY NOPSIS—Description of a vertical surface-grinding 
machine with various interesting features, such as oblique 
setting of the grinding spindle for grinding conical sur- 
juces, adjustment of the ring-shaped grinding wheel for 
wear, ete. 

3% 

After the practice had been taken up of designing 
and using the cylindrical grinding machine, not only 
for finishing or polishing, but to remove stock, attention 
was turned in more recent years to the problem of ma- 
chining flat surfaces completely on the grinder. Here 
arose the necessity of increasing the duty of these ma- 
chines by building them generally stronger, and also by 
the introduction of special fixtures for adjusting the 
abrasive wheel, to adapt the removal of material to the 
requirements of individual cases. 

While formerly the wheels of surface grinders were 
usually placed on horizontal axes and did the work with 
their cylindrical surfaces, today the struggle for high 
duty has led to cup-shaped wheels, either in one piece 
or built up of segments, and grinding with their front 
surfaces. It is known that a wheel for grinding a flat 
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Fig. 1. VerTICAL SURFACE GrinDER 


itiace, requires under otherwise similar conditions, more 
wer than for grinding an outside cylindrical surface, 
ecause the area of contact between wheel and work is 
reater in the former case. Cup wheels touch the work 
er a still greater area; that is to say, over a portion of 
ting surface. This causes a considerably higher duty 
‘or which reason such wheels are employed), but the 
‘wer consumption is correspondingly larger and the 
drive must accordingly be made stronger to meet the per- 
formance in view. 


Tuer MACHINE DRIVE 


The drive of the machine shown in Fig. 1, and in sec- 
tion in Fig. 4, is by a belt 3.2 in. wide, running at a 
speed of 33 ft. per sec. on a simple pulley A, Fig. 4, and 
from this the power is transmitted through the shaft B, 
running on three ball bearings, whereby both the wheel 
spindle and the revolving tables are driven, The wheel 

















Fie. 2. Waeet-Truine Device 
spindle is driven by a 2.8-in. belt, passing over the pulley 
C’, adjustable guide rollers and the pulley D on the 
spindle. This spindle runs at 1800 r.p.m., so that for an 
average ring-wheel diameter of 8 in., the mean circum- 
ferential speed is 63 ft. per second, 

The revolving table is driven by a 1.2-in. belt, the 
cone pulleys Z and F, the worm G@ and the wormwheel //. 
The revolutions per minute of this work table, 90-62, 5- 
43-28, are graded in geometric series. The transmission 
hy the worm gearing gives the table its needed pulling 
power. 

The grinding-spindle drive and table drive are con- 
nected and disconnected by a single foot lever J, con- 
veniently arranged for the operator, the rod J, the lever 
K or L and the coupling M or NV, respectively, in such 
a way that, first, only the lever AX and the coupling J, 
and afterward Z and N are moved. The workman is, 
therefore, enabled to have the table at rest for mounting 
work while the grinder spindle is in motion. This re- 
sult is accomplished in the following manner: The lever 
I, is not positively connected with the rod, but the pin 
of the lever engages in a slot in the rear end of the rod 
so that the rod must move lengthwise the distance of this 
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slot, actuating K and M before L and NV begin to move. 

The grinding spindle is relieved of the belt pull by the 
bearing of its driving pulley being in the guide frame of 
the grinding-spizidle slide. It runs in two long cylin- 
drical bearings, the lower of which, intended for radial 
pressure, is adjustably set in the grinding-spindle slide. 
The axial thrust is taken up by a ball bearing. The 
weight of the grinding spindle and slide is balanced by a 
counterweight, attached to a cord inside the frame and 
passing over a roller. The grinding spindle is effectively 
lubricated by providing the spindle in the lower bear- 
ing and the box in the upper one, with a spiral groove, so 
that oil is pumped up and constantly kept in circula- 
tion. 

The grinding wheel is mounted in a flange and sur- 
rounded by an adjustable cover, while the grinderhand 
is protected from water by a second guard plate, bal- 
anced by a counterweight hung on a lever so that it eas- 
ily swings up and down, and which is an upward exten- 
sion of the water pan cast on the frame of the machine. 
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PROVISIONS FOR WET GRINDING 


With the increase of grinding duty, wet grinding must 
be resorted to even for surface work, this being also ai- 
vantageous for sanitary reasons. The water required 
for this purpose is thrown against the inside of. the ring 
wheel by the centrifugal pump, driven by the largest 
step of the cone pulley /, and falls thence upon the work. 
It can, however, be led through a three-way cock to the 
outside, which is preferable especially for washing off 
the table. The water flows into a box under the tale, 
which is inserted in the machine frame from the front. 
This box has vertical dividing walls, so that the im- 
purities may settle before the water is pumped up afresh. 

The adjustment of the grinding spindle, which ren- 
ders unnecessary the compound rest on the grinding- 
spindle slide, as commonly applied to such machines, or 
the horizontal, lateral movement of the work table, al- 
lows setting the grinding spindle obliquely, so that, to a 
certain degree, exterior and interior conical surfaces may 


be ground. For instance, circular saws thinner toward 
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Fras. 3 AND 4. SECTIONAL VIEWS OF VERTICAL SURFACE GRINDER 
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the «-nter. The adjustment of the grinding spindle, or 
cuide frame of the spindle slide, is performed by means 
of the two eccentrics O and P. The guide frame in- 
close: the upper part of the machine column on two sides 
and is connected with it by two horizontal bolts, one 
ever the other, to which the eccentrics are attached. The 
lower bolt is seated in the machine column without play, 
but the upper one can move in vertical slots, so that no 
clamping is accomplished if only one eccentric be turned. 

If both pairs of eccentrics be turned in the same di- 
rection and to the same angle, the grinding spindle is 
moved toward the front or back parallel to itself, and re- 
taining, therefore, its vertical position. This movement 
may be executed when there is to be a change in the di- 
ameter of the ring-grinding wheel used, so as to set the 
most forward point of the ring directly over the center of 
the work table. 

When, on the other hand, the two pairs of eccentrics 
are turned to different angles, the grinding spindle takes 
an inclination one way or the other so that it produces 
conical surfaces. An inclination might be given merely 
by turning one of the two eccentric bolts, for example, 
the upper one, but this would displace the foremost point 
of the ring from the axis of the work table. If the lower 
pair of eccentrics be turned through an angle corres- 
ponding to that of the upper one, the point in question 
can be set exactly over the center of the work table. 
The eccentrics are graduated and the difference of the 
two readings gives the inclination of the spindle. After 
the setting the guide frame is clamped to the machine 
column. 

The wheel is brought down to the work by hand with 
the handwheel Q placed on the side of the machine, which 
has a large diameter to give it sensitiveness for fine ad- 
justments. The amount of the movement down to the 
work is determined by two stops. Before the lower stop 
R is touched by .the opposite stop S, the setscrews 7, 
seated in the latter, moves the ball crank U, which, by 
the pawl V, turns the ratchet wheel W. The stop 7? is 
screwed into the ratchet wheel, but does not participate 
in its rotation, and consequently the turning screws it 
downward. If the grinding of the work piece, or of the 
gang simultaneously mounted, is finished, the operator 
raises the spindle and the pawl V is returned by a spring 
to its original position. 

The entire process just described is repeated at each 
raising and lowering of the grinding spindle, so that 
the lower stop is automatically adjusted each time by the 
determined amount of wheel wear for a pass. Since the 
Wear varies with the material and size of the work and 
with the cut, the adjustment of the stop, that is, the ro- 
tation of the ratchet wheel, must likewise be variable. 
This regulation is performed with the screw 7’. The far- 
ther this is serewed down, and the earlier, therefore, it 
acts on the bel! crank U, the greater will be the rotation 


of the ratchet wheel, and consequently the greater will 
he the displacement of the stop R. This amount of move- 


ment can be read in hundredths of a millimeter on a 
scale with which the ratchet wheel is provided. The 
smailest adjustment is about 0.0004 inch. 


TRUING THE GrinpING RING 


The grinding ring is trued by means of the convenient 
fixture ¥. Since, in truing, the cutting surface of the 
grinding wheel travels upward by the amount trued off 
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and in the next pass would remove too little material, 
compensation is made by moving up the stop S by an 
equal amount. For this purpose the stop has been placed 
on the same screw as the truing fixture .Y, so that when 
the screw is elevated by turning the nut Y in order to lift 
the truing diamond, the stop S is raised by exactly the 
same amount. The nut Y is provided with a scale on 
which to read accurately the amount of turning. A line 
of the graduation corresponds to a rotation of 0.05 mm. 
The movement of the diamond over the cutting surface of 
the grinding wheel is made by means of a knurled knob, 
pinion and rack. 

The entire mechanism for connection and disconnec- 
tion, and the truing fixture, may be well seen in Fig. 2. 
The work table runs on a flat annular surface, well pro- 
tected against falling water by overhanging edges, and it 
is formed as a magnetic chuck. The current is conducted 
through a slip ring fastened to the shaft of the table 
and also completely guarded from water. The switch is 
placed outside on the column at a convenient height. 
The work table further has a small fixture for lifting the 
work. 

All revolving parts of the grinding spindle are entirely 
covered. The vertical arrangement of the spindle in con- 
nection with the magnetic chuck permits convenient and 
rapid mounting and dismounting of the work, which is 
especially valuable for small parts. The machine allows 
of grinding work up to 5.9 in. high with a maximum di- 
ameter of 11.8 in. It should, therefore, be particularly 
adapted to machining parts of automobiles, bicycles, 
sewing machines and typewriters, ball-bearing races, etc., 
and, because of its ability to grind conical surfaces, to 
grinding circular saws and cutters that are thinner in the 
middle than at the edges. 

The manufacturer of this machine is Alfred H. 
Schiitte, of Cologne-Deutz, Germany, to whom we are in- 
debted for the information herein contained. 
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Making Use of Technical Journals 
By I. W. CHuss 


The Cambridge Scientific Instrument Co., Ltd., Cam- 
bridge, England, naturally subscribes to a considerable 
number of journals and these, owing to the wide range 
covered by the products of the firm, necessarily spread 
themselves over many fields of scientific and technical 
endeavor. In order that the area shall be effectively sur- 
veyed the firm has organized a system by which certain 
members of the staff are made responsible for drawing 
the attention of other members to matter published in the 
periodical press likely to be of special interest, and forms 
have been drawn up by which not only can the individ- 
ual- concerned be specially instructed in this way, but 
also entries can be made and a card index kept of all 
articles likely to be needed for reference purposes in the 
future. 

A four-page pamphlet containing the necessary forms 
and with pages measuring 10x7% in., is pasted inside the 
cover of each journal as received. While the last page 
of this leaflet is blank, the front page bears on top a list 
of the members of the staff who desire regularly to see the 
particular journal bearing the leaflet. The journal duly 
passes from one to another on this list, the form being 
filled up by each to show date of receipt and return, the 
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office boy doing the necessary transmission work. The 
names in this list are typewritten and obviously differ 
according to the journal or magazine. 

The person first named on the list is also the official 
abstractor of the journal to which the leaflet is attached. 
He indicates in the general summary anything likely to be 
of interest, and either he or any of the subsequent readers 
of the journal may draw the attention of individual mem- 
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bers of the staff, whose names are printed according to 
department on the front page, to any special arti-le jn 


it. This he does by placing against the name o! that 
individual the number of the page containing the article, 
Initials at the side subsequently show that the }rson 
thus advised has at least glanced at the article to which 
his attention has been specially drawn. Then either the 


official abstractor or the person thus specially singled out 


The Cambridge Scientific Instrument Co., Ltd. 
“AMERICAN MACHINIST” 
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may fill in for reference-file purposes one or more of the 
forms on the third page, these being used later to prepare 
cards which are kept on file. 

For index purposes a modified Dewey system of num- 
bers has been adopted. The sample forms, together with 
e list of index numbers, constitute the third page of the 
leaflet, the second page consisting of general instructions 
for the use of the member of the staff responsible for ab- 
stracting, etc. Descriptions of interesting apparatus or 
articles of value in the various departments are entered 
on the first page in the general summary under the gen- 
eral heading and indexed, while exhibition descriptions 
and matter relative to firms with whom the sales office 
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should get into touch, is entered under the sales-office 
heading. 

The sales office staff, by the way, always have their at- 
tention drawn to matter likely to interest them before the 
journal itself passes on its round of persons named at the 
head of the first form. The specimen pages reproduced 
show how the AMERICAN MACHINIsT is used. 


Four Swiss Machine Tools 


One of the best known Swiss machine-tool builders is 
the Schweizerische Werkzeugmaschinenfabrik Oerlikon, 
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Fic. 1. Swiss Post Raprat-Drit~tiInc MACHINE 


Fie. 2. A Swiss Lincotn-Tyre MILLER 
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Fig. 3. Spectra Minter ror Locomotive VALves 


Fie. 4. SpecrAL MILLER For Frog anp Switcu Work 
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located in Oerlikon, near Ziirich. Four of their recent 
machine tools are illustrated in this article. 

Fig. 1 shows a wall or post radial drill, designed for 
rigidity and ease of manipulation. It is self-contained, 
carrying its own motor on the top of the main arm cast- 
ing. The connection of the motor to the spindle is 
through a system of shafts and bevel gears. On the front 
section of the frame is the starting box for the motor, 
and in a convenient position is the starting handle lead- 
ing to the gear box. The spindle has both handwheel and 
lever feed, as shown. 

In Fig. 2 is shown the type of Lincoln miller, in 
which the spindle is carried in a planetary head, and by 
its rotation varies the distance between. the cutter and 
the surface of the work table. The outer end of the ar- 
bor is supported by an offset arm which can accommo- 
date itself to any position taken by the spindle. 

In Fig. 3 is illustrated a special milling machine, de- 
signed to mill the piston valves of locomotives. It is 
belt driven to a three-step cone, shown at the extreme 
upper right-hand corner, which in turn drives the splined 
shaft connected with the two heads. These heads are ad- 
justable lengthwise on the rail, thus permitting them 
to be set for valves of different lengths. 

The valves are carried on a special fixture resting on a 
miller table, which is geared for driving, by a set of gears 
carried on the studs, shown at the left end of the table. 
The table is provided with power feeds, vertically, cross- 
wise and transversely. Changes in spindle speed are ob- 
tained by means of the lever on the gear box, adjacent to 
the three-step driving cone. 

A number of these machines have been built for Euro- 


pean locomotive-building factories and are used for mill- . 


ing the slots in locomotive-piston valves. 

The fourth machine of recent design is shown in Fig. 
4, and is a special heavy horizontal miller, developed to 
mill frog and switch points. But little description is 
necessary. The spindles are carried in heavy saddles on 
a deep cross-rail and are under the control of guides 
holted to the table, each having a slot in which a roll 
enters. This roll is carried in a bracket on the front 
of the saddle. 

The movement of the table thus controls the crosswise 
position of the spindle and fixes the taper which is 
milled. The spindles are driven from a shaft in the 
cross-rail connected with a step cone at the left-hand 
end. The table drive is from a three-step cone, shown 
near the floor at the right. The design is a short, heavy, 
solid machine, capable of handling severe work. 


An Efficient Boring-Bar Coupling 
and Tools 
By S$. HeELWeeG 


The boring-bar coupling and tools shown in the illus- 
trations are used in the departments of a well known 
automobile concern. They give the best of results when 
boring crank cases, gear boxes and other large work on 
the boring mill. When using this coupling, the boring 
fixture need not be lined up perfectly true with the 
spindle of the machine. Another feature is that, when 
more than one boring bar is used, the bars can be dis- 
connected and changed in a short time. 

Very little explanation is necessary in order to make 
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the design clear. The details shown in Fig. 2 wil! 
a clear idea of how to make this coupling. 

The coupling and bar are shown ready for use in Fi... | 
The plug A is of tool steel and ground after 
assembled with the boring bar, so that the bar, when | on- 
nected with the coupling, will run perfectly true. The 
spiral must not have too steep a lead and should b« cut 
one-fourth of a turn only. By knocking the taper >in 
B loose, the bar can easily be removed. The taper s!:\nk 
C is ground to fit the spindle of the boring mill. ‘Ihe 
hody of the shank is provided with 12 holes space: 30 
deg. apart, with a strong spring in each hole. By using 
these springs backlash will be avoided. The slot in the 
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FIG.4.DIMENSIONS OF BORING BAR TOOLS 
BortnGc-BAar CoupLINGs AND TOoLs 


body of the shank is engaged with the tongues of the 
part D, and the slot in this connection is engaged with 
the tongues of the body £, thus making a solid, though 
flexible drive. The hole in the shell F is made large 
enough to allow the coupling to adjust itself to the bush- 
ings of the boring fixture. 

Boring tools of the design shown in Fig. 3 are used 
with bars of a diameter not less than 34 in., and for 
horing holes of 114 in. or more diameter. When t!vse 
tools are ground to the right size, they can easily be re- 
moved and sharpened. Care must be taken when in- 
serting the tools in the bar, that the face @ is thorou: ly 
cleaned off, otherwise the tools will bore and prov ice 
too large a hole. 


33 
According to a French contemporary a metal may be re- 
garded as hardened if it is possible to soften it by anne: S. 
The extent of the hardening may be expressed numeri: lly 
by the ratio obtained by dividing the hardness number « he 
metal by its hardness number, when fully annealed. ch 


hardness ratios were obtained for silver, aluminum, a 
num bronze and copper bronze and found to express 
factorily the extent of hammer herdening. The r:.i0s 
were obtained usually with a ball 0.12 in. in diameter v ‘er 
a pressure of 66 lb. The hardness ratios were about ‘he 
same when 2200 lb. pressure was applied. By using the 
gentler pressure, the hardness of bismuth was determin: = 45 
4.6-4.8 and o€ antimony as 58-42. 
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LETTERS FROM PRACTICAL MEN | 


Gage for Setting Planer Cross-Rail 

The engraving shows a height gage used on the planer, 
for setting the cross-rail true with the platen when the 
elevating serew becomes distorted and worn. The side 
frames A are made of cast iron and finished to 144 in. 
thickness, then clamped together with the steps 2, as 
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GAGE FoR SETTING PLANER Cross-RAIL 


nearly as possible in line. At B, C and D, Y%-in. holes 
are drilled and reamed for the tie bars H. Temporary 
plugs are used in the holes to keep the side frames A 
in line while finishing the feet F and steps # to their 
proper dimensions. The three tie bars // are made 
of machine steel. A collar is forged on each end of the 
tie bars at J, which is finished at the same time that 
the ends are turned, and threaded to fit the holes B, C 
and J) in the side frame. 

\Vhen the gage is assembled it is held in line by the 
nuis J and the flange J on the tie bars H. In using this 
gage the cross-rail is first raised and then lowered by 
the elevating screws in the regular manner. The gage 
set: on the platen behind the cross-rail, the under side 
of which rests on the steps of the gage. The cross-rail 
is then tightened by clamp. screws and brovght parallel 
with the platen. 

E. P. FicKkes. 

Havton, Ohio. 
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A Simple Box Tool 


‘¢ illustration shows a simple form of box tool for ac- 
cur-tely turning taps, reamers, screws, studs or work 
of » like nature. Its advantage is that by having a tool 
for ch article manufactured, the time consumed in set- 
tine cutters to the right dimensions is eliminated. Any 
Mucer of shoulders, either round or square, can be 
mace by having an equal number of cutters, or if the 
sho ‘der distances are not too great, they can be ma- 
chin (| by one wide tool. Another advantage over the 
ordi ity form of box tool is that the cutters can be taken 
out to be sharpened without disturbing the setting. 

The body A is made of cast iron, and the bushing B 
of hardened tool steel. The holes in it are bored to the 
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diameters required on the article to be made. The cutters 
( are made of high-speed steel and ground on all sides 
to fit the slots perfectly. 

The screw PD holds the bushing from turning while it is 
being machined in place. By cutting the slots at an angle 
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A Sruete Box Toon 


of 10 deg. and grinding the same angle on the cutting 
faces of the cutters, sufficient rake and clearance are given 
for them to cut freely. The distance between the cut- 
ting edges of the tools should be greater than required on 
the work, so that at least 14 in. is turned on the bar for 
the next piece, after being cut off. This is important, 
inasmuch as the bar has no support until it enters the 
bushing. 
A. J. CHAMBERLAIN. 
Chicago, Il. 
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Two Filing Cases for Drawings 


To file detail tracing sheets and blueprints under their 
spective catalog numbers, we divided the large flat 
drawers of a standard make of drawing case into com- 
partments a little larger than the sheets to be filed. This 
was done by setting in thin partitions of wood as shown 
at A, Fig. 1. 

An index sheet with a tab numbered to correspond 
with the catalog number was made of tough brown draw- 
ing paper, and of a size to suit the compartment space. 
Into the end of the index sheet opposite the tab was 
pressed two “‘solid-head” metal eyelets B, which were to 
act as sliding rings. Through these eyelets were passed 
wire rods, which were bent at a right angle on the top 
end to act as a stop and were let into a recess cut in 
the compartment partition. The other end of the rod 
was passed through a hole drilled in the floor of the 
drawer, and extended through a hardwood strip fastened 
to the under side of the drawer floor. This lower end of 
the wire rod was threaded to receive a clamping nut, 
which screwed against the hardwood strip and pulled the 
rod tight in the recess at the top end. The ends were then 
filed to clear the drawer guides. 


nT 
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The detail sheet and blueprints were filed loosely un- 
der their catalog index sheet. These index plates were 
never removed except to take out discarded catalog num- 
bers or to insert a new one, a rare occurrence, and so a 
permanent and accessible file was secured at a smal] cost. 

For brown-paper original sheets and assembly draw- 
ings a wooden closet with two front doors and a lock was 
built in an unused corner of the drawing room, as shown 
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FILING CASE 


Fig. 1. 
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in Fig. 2. The closet was built of matched boards and 
with battened corners to exclude dust. The height and 
the width were made to suit the largést standard sheets. 
The depth was 13 in., to suit the corner available. 

Fastened to the roof of the closet were three hardwood 
strips, into each of which were screwed two rows of steel 
hooks with open eves. Near one edge of each drawing 
sheet were pressed three “solid-head” metal eyelets, lo- 
cated to suit the hooks in the closet. All the sheets un- 
der one catalog number were strung on sections of flexi- 
ble picture cord passed through the eveleis, and the ends 
of these tied. A loop was made of each cord and slipped 
over the hooks in the roof of the closet. With the smaller- 
sized sheets properly arranged, other rows of hooks could 
be installed lower down in the closet. For drawings that 
are seldom used but that are desirable for possible future 
reference, this closet has proved a cheap and clean method 
of filing. 

ArtHur A. CUSHMAN. 
Ashburnham, Mass. 


Trouble with Punching Thin Stock 


We experienced annoyance on small punching ma- 
chines with all sizes of punches from 0.030 to 0.120 in. 
in diameter, on material of aluminum, brass and soft 
sheet iron in thicknesses of 0.008 to 0.030. 
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Fig. 1 gives detail of one of the smallest punches for 
punching the washer shown from 0.010-in. ribbon brass. 
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FIG.1 FIG.2 FIG.3 
THe TrouBLE AND CuRE IN PUNCHING THIN Srock 


The peculiar tendency of the punchings to adhere and 
curl as shown in Fig. 2, bunched them so firmly that 
the die ruptured time and again, and at the same time 
the punch was ruined. 

Fig. 3 shows how this trouble was removed by lead- 
ing the punching out, and no further difficulty has been 
experienced. The punches work at high speed, produc- 
ing fine work and standing up in first class manner. 

F. Ratrek. 

Penacook, N. H. 


Spring Threading Tool 


The accompanying sketch of a spring threading tool 
shows several features which make it highly satisfactory 
for cutting accurate threads, such as taps and thread 
gages. It is advisable to use a circular cutter because 
it is so easily ground, and to cup the sides to preven! it 
from turning in the spring voke. 
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Sprinc THREADING Toon 


This holder allows enough spring to prevent the « ut- 
ter A from gouging and the amount of spring is © 00- 
trolled by the adjustment shown. The shank C is ade 
round, so that the thread tool may be set to suit the «:zle 
of the thread. The cutter and holder may be tilt«' t 
suit right and left threads and all pitches by mea's 
the shank C, and the setscrew D. 

G. B. Lawson. 

Gloucester, N. J. 
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Bulb Gaging Fixture 


The illustrations show a gage designed for measuring 
in thousandths of an inch the thickness of the walls of 
electric-lamp bulbs as they come from the glass factory. 
The gage is made with hardened-steel balls A, Fig. 1, 
exactly in line with the shaft B, so that when the opera- 
tor, by means of the handwheel C, turns the shaft, the 
gage D revolves somewhat over half way around the ball, 
the gage, of course, reading zero at all points. Any ob- 
ject placed between the ball and the point EF, Fig. 2, 
of the dial gage raises the point H and will indicate its 
thickness. 

The point F of the gage carrier must come down 
against the end of the shaft B, when readings are being 
taken. The spring G@ is used to hold the gage down into 
the reading position, by means of the toggle links H. 
These also serve as a means for raising the gage up from 
the steel ball when changing bulbs. 

The column which has the steel ball soldered to its end 
is of a peculiar shape in order to accommodate bulbs of 
various shapes and sizes and measure their thickness at 
any point. The shaft B and its bearings are hardened 
and tapped true with a regular plug and gage fit. 

BENJAMIN D. CHAMBERLAIN. 


Corning, N. Y. 


A Convenient Job-Shop Adjunct to 
the Lathe 


The illustration shows a convenient arrangement for 
holding a small Parker swivel vise on the end of the 
lathe bed, where it is constantly proving its usefulness 
in connection with the various operations that fall to the 
lot of a small jobbing lathe. 

It is made of oak or other hardwood % in. thick. The 
uprights are grooved to fit the V-ways, and their height 
and the overhang of the top piece are sufficient to permit 
convenient operation of the winged clamping nut of the 
vise. 
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are carefully squared and se- 


The top of the uprights 
The whole 


cured to the top piece by two screws each. 
arrangement is clamped to the lathe bed by two bolts, 
as shown, and is very rigid. 

It may be readily removed when necessary to run out 
the tailstock to its extreme limit, but for most jobs is 
not at all in the way. 

J. H. Knicurt. 


Philadelphia, Penn. 


Jig Stops for Multi-Spindle Drill 
Press Work 


A system of locating stops for jig work for use on mul- 
ti-spindle drill presses is shown in Fig. 1. The sketch 
is almost self-explanatory. The system of stops is shown 
as used on a three-spindle drill press, but is, of course, 
applicable to any number of spindles. In Fig. 1 is shown 
a jig for a three-hole crank, the holes being of different 
The stops A’ locate the jig for the first position, 
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sizes. 
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Position No.! Position No.2 Position No.3 
FIG.1- JIG STOPS FOR MULTI SPINDLE DRILL PRESS WORK 
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FIG. 2- HOW THE ECCENTRIC BUSING IS USED 


Jia Svops ror Mvuuti-SprnpLe Drittinc Work 


i.e., locate one hole in the jig central beneath the spindle 
which holds a drill to suit that hole. Stops A* and A® 
operate similarly and locate the nut for the second and 
third holes. The jig is shown in each case as being 
brought into a 45-deg. position, but the angle is immater- 
ial, provided that the stops locate the hole under the 
proper drill. 

The construction of the stop is shown in Fig. 2. It 
consists of an eccentric bushing, clamped down by a 
hexagonal-head screw, the shank of which is countersunk 
into the table. If it be known beforehand, a jig can 
generally be designed with edges on two of its sides, as 
shown at G, Fig. 2. The height of the bushing F should 
be sufficient to serve for the highest jig. 

A series of holes, each *4 in. apart, should be drilled in 
the drill-press table to suit the clamp screws. It will then 
be found that by means of the eccentric adjustment on the 
stop, any jig position can be set by the stops. Thus is 
avoided the necessity and inconvenience of drilling a 
separate set of holes for each job. 

This method of locating the jig in each position, elim- 
inates the time often unavoidably wasted, in bringing the 
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jig into position under its proper drill. Also the jossi- 
bility of getting a drill into any hole but the right oi, is 
avoided. This latter is a valuable feature, especially wiiere 


drills differ from each cther only by a few thousan:iths. 


When made of machine steel and case-hardened. the 
stops, bushing and screw do not prove expensive and 


soon repay their cost. 
FRANZ SCHMID Y. 
Providence, R. I. 
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An Interesting Grinding Operation 

The illustration shows a Pratt & Whitney vertical 
shaper grinding the V-grooves on one of a set of milling 
and grinding fixtures used by the Ford Motor Co. The 














GRINDING V-GROOVES OF A MILLING FIXTURE 


work was done in the Taft-Peirce shop, Woonsocket, 1. [. 
As may be seen in the illustration, a small bene’:-!:th 
grinding attachment and a piece of cold-rolled r 
about 3 ft. long, are fastened to the tool post of the ram.. 
A small motor with a special wood pulley, made t 
commodate the round rawhide belt used with the gr 
is bolted to the other end of this steel bar. 
Indexing had to be done by hand as the work was | 
in diameter than the rotary table could swing. All : 
moving parts of the machine, so far as possible, wer 
ered over with oilcloth to exclude the emery dust. 
Donatp Bak 


Salem, Mass. 
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A recent application of cinematography for showi! 
crystalline changes that take place during the pullin: 
test piece in, the testing machine has been made in Sh: 
For this purpose there has been constructed a special t 
machine to which is affixed a microscope connected \ a 
camera, so that not only may the whole of the chang: 
take place be noted but photographs may be taken a! 
during the process. The testing machine is work« 
draulically and the readings are taken by a pressur: 
The hydraulic power is derived from an accumulator ™ 
by a hand pump. The whole apparatus, including the pP''"»y- 
testing machine, and accumulator, is mounted on a ben: 
ft., and although the machine itself is only a little ove 
long, a test piece requiring 25 tons to rupture may be b! 
with ease. 
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| seboesessn OF PREVIOUS QUESTION 
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Carburetor-Pipe Perforating Operation 


Referring to M. F. Webster's article at page 367, I would 
suggest the use of tools similar to those herein described. 
It is assumed that the quantity of pipes to be perforated is 
sufficient to justify the construction of special fixtures and 
tools. 

It is proposed to punch the 112 holes in four strokes of 
the press, e.g., to have 28 punches in line properly spaced so 
that the holes comprising one row will be punched simul- 
taneously. 

The mechanism consists of two parts, the carrier A, and 
the punch holder B. The carrier A is a machine-steel forg- 
ing provided with a shank of suitable design to fit the ma- 
chine to be used. The die rod C is a rod of tool steel made 
to fit into the work. It is fixed at one end and is held 
at the other in the indexing bushing D, being squared to 
fit this bushing. The plate E which carries the indexing ar- 
rangement F is secured to a carrier A by the stud G and a 








Should a press or punching machine not be available for 
the job, a slotting machine or shaper could be used. In the 
latter case, it would, of course, be necessary to slightly 
modify the design to suit the horizontal plane of action. 

JOHN GRAHAM. 

Sparrow's Point, Md. 


AJ 
rd 


Foolish Autogenous Welds 


James F. Hobart's article at page 360, on “Foolish Auto- 
genous Welds” contains some rather sweeping statements. It 
is true that it is quite difficult to weld some work and ob- 
tain perfect alignment of the welded parts, but this is not 
the case in the example shown. The distortion of the vise 
screw is undoubtedly due to the welding of first one half 
and then the other. This always leaves a one-sided stress 
in the metal and work done in this manner will seldom 
run true in the lathe. For ordinary work this method of 
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Press TOoLs FOR PERFORATING CARBURETOR PIPE 


Spring as shown. The two dowel pins H prevent the plate 
E from moving about the stud G. 

The punch holder B consists of the base with a plate 
J secured to it by means of the screws K. The plate J 
has holes drilled in it to accommodate the punches M. 


Method of Operation 

Having fitted the carrier A into the spindle of the press 
with the die rod C locked as shown the punch holder B 
is set in such a position that with the indexing bushing in 
any of the four positions punches must be in line with their 
respective holes in the die rod C. The press is then set at 
the top of the stroke and the plate E pulled outward until 
the dowel pins H become disengaged from the carrier A. 
The plate may now be swung clear of the end of the die 
Tod C. A piece of pipe previously cut to the required length 
is then slipped over the die rod C and the plate E replaced in 
the proper position. In order that the pipe N may be held 
firmly, a piece of steel wire O is provided. This wire fits 
into a groove cut in the die rod and presses on the inside 
of the pipe N, thus binding it in place. 

When one row of holes has been punched, the trigger F 
is Pulled outward until clear of the index bush D and the 
jig is rotated by means of the knurled collar P. When the 
Proper position has been reached, the trigger will engage 
With the next slot in the bushing. 


welding answers the purpose, but to join two round ma- 
chined objects together in good alignment is entirely dif- 
ferent. 

For this class of work the following system is better: 
First grind down both ends to the shape of a pyramid with 
flat ends about % in. square. This removes most of the in- 
jured metal and leaves plenty of room for welding. It is 
next clamped securely in V-blocks to make the center line 
continuous, and the flat ends are welded together. If the 
work is heavy add some metal on top. The clamps are then 
removed and the ends brought to a bright red heat with a 
gas blow-pipe to save gas in welding. The welder then 
proceeds to fill in from the center as much as he deems ad- 
visable, turning the work just enough so that a fill will con- 
nect with the previous weld. The weld thus assumes the 
form of a spiral. Annealing the weld, if practical, completes 
the operation. A low gas pressure should be used for this 
work, to prevent the metal from running off and possibly 
leaving flaws in the weld. 

Broken drills, drill shanks, pilots and vise screws, as 
shown in the engraving, have been welded successfully ir 
this manner and every weld when cleaned up ran true in 
the lathe. 

I quite agree with Mr. Hobart’s closing statements, but 
reinforcing in some cases does more harm than good. Take 
a broken auto frame for instance. The frames of some cars 
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are notoriously weak and in addition the designer very 
thoughtfully grouped together the holes for fastening dif- 
ferent parts. The result is that the break mostly occurs at 
such weak parts; A reinforcing piece welded over this part 
would make it stronger and rigid, but the frame would lose 
its flexibility and the shocks must be absorbed by much 
snorter sections. Frames of hard driven cars repaired in this 
way often break again in a different place. If, on the other 
hand, the break is simply welded, and about ,; in. of metal 
added on each side and extended % in. on each side of the 
break, the welded portion will be much stronger and the 
frame will not lose its original qualities, resulting in satis- 
factory service under hard usage. 

FRANK F. FISCHER. 
Jamaica, L. I. 
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Floating Holders for Reamers 


floating holders for reamers, described on page 341, 
to be wabbling rather than floating, because 
(cone or ball) always keeps the end of 
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FLoatinc Houper ror REAMERS 
central with the driving shank. If this cone A 
floating would be possible. 

J. SCHURING. 


the holder 
were mounted on a ball bearing, 


Buffal¢, N. Y. 
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Substitutes for Tool-Steel Cutters 


The editorial on page 456, which invites accounts of ex- 
periences in attempting to find a substitute for tool steel, 
states very clearly two facts which I have observed wher- 
ever case-hardening by one name or another has been tried 
in making cutting tools, and I am familiar with small-tool 
conditions in many shops. One is,.the fact that the en- 
thusiasm of the experimenter leads him to-over-rate the work 
done by case-hardened tools of mild steel while over-valuing 
the saving. The other and more important fact is that sooner 
or later the experimenter goes back to the old plan of mak- 
ing tools of tool steel. 

The maker and seller of tool steel knows that he has little 
to fear from experiments along this line because there are 
very few, if any, tools which are not subject to the general 
principle that quality is of greater importance than cost. 

In response to the editorial there will no doubt be many 
replies from those who are now enthusiastic over one or an- 
other of the various substitutes for tool steel. They will 
claim that this material or that method is successful, citing 
actual demonstrations to prove it. 3ut the man who has 
gone into the subject more thoroughly and whose en- 
thusiasm has been dampened by disappointment will not be 
as anxious to tell of his failures. His experience, however, 
would be the more valuable as it would tend to prevent a 
waste of time and money in what is almost certain to be a 
fruitless effort. 

The word “fruitless” is used advisedly. No great suc- 
cess can come of efforts directed in opposition to growth and 
development. The man who makes a drill, cutter or lathe 
tool of machinery steel and case-hardens it does not do so in 
the hope of making a better tool than one made of tool 
steel. He hopes to make one as good, but cheaper. When 
such a tool is first put to work, it may possibly do as much 
work as some of the tools made of tool steel. The first cost 
has been but very little less, since it is the labor and not the 
material that makes tools expensive. It costs practically as 
much to machine or forge machinery steel as it does to work 
tool steel. In the course of six months or a year, results will 
show that the saving in material is offset by more frequent 
srindings and repeated heat treatments which are necessary 
because there is only a thin surface hardness. This, how- 
ever, is not a serious factor. 

Longer experience will prove that the average case-hard- 
ened tool is only from 50 to 90 per cent. as efficient as the 
average tool made of tool steel. This means that a distinct 
loss has been sustained in the shop. This statement is based 
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on an established fact, namely, that if one tool does even § 
per cent. more work than another, the value of the increxsed 
production will not only offset a 100-per cent. differen: in 
the cost of the steel, but will actually amount to more tran 
the total value of the steel used. 


An Illustration of the Loss 


To illustrate this loss: Suppose the tool steel used to 
make a given cutter weighs 3 lb. At a cost of 20c. per ib. 
this would cost 60c. The same quantity of soft steel would 
cost but 6c. The case-hardening treatment costs more than 
the hardening of tool steel but for this illustration we will 
ignore this point. Let us assume that the tool-steel cuticr 
costs 54c. more than the case-hardened one. If each cutier 


were used 54 days before “scrapping,” the case-harde:ied 
cutter would produce a saving of a cent a day as complied 
with the tool-steel cutter. On the other hand, the tool-s l 
cutter would have to produce a cent per day more value to 


offset the difference in cost. The output of a milling ma- 
chine is worth at least $5 per day. If the tool-steel cutter 
does only 1 per cent. more work, it produces 5c. more value. 

On the other hand, if the case-hardened cutter produces 
99 per cent. as much work (which the enthusiast would no 
doubt call “just as good’’) it would net a loss of four cents 
per day in the effort to save the one cent in material. 
matter of fact the average case-hardened tool will not do 
99 per cent. as much work. If it does 95 per cent. as much, 
the loss in the effort to save a cent in the tool in this par- 
ticular case would be 24c. per day. If the tool did but 
90 per cent., the loss would be 49c. per day, and so on. It 
will readily be seen that effort directed toward securing 
better tools is more profitably spent than trying to save by 
seeking cheap tools which are claimed to be “just as good.” 


Asa 


A more striking illustration of this principle frequently 
occurs in introducing high-speed steel in place of carbon 
steels. Take, for instance, a typical case that happened a 


few years ago: A customer turning steel castings with car- 


bon steel had three lathes doing one line of work. The 
carbon steel cost 20c. per lb. and was the best they could 


find. High-speed steel was tried (it was new at the time) 
and enabled the machinist to turn out three times as much 
work as he could with the 20c. steel. The foreman thought 
70c. per Ib. too high a price to pay, as 3 times 20 is 
but 60. 

But the owner of the business said “No, that steel is 
cheap at 70c. a pound. It is worth $500 a pound to us.” 
He had figured that by doing three times the work on one 
lathe, he would have two other lathes and machinists for 
other work. They were worth $5000 a year to him and he 


figured that 10 pounds of steel at 70c. would bring about 
the change. It was good business to pay the 3% times as 


much or a total bill of $7, for steel to produce value to the 
extent of $5000. It would have been folly to take the other 
plan and save the 50c. a pound on the 10 Ib. of steel and 
sacrifice the $5000 gain. 

This is a principle which holds true in every shop and 
applies to nearly every phase of the tool-steel problem. It 
is clear that the practical man who will experiment and work 
to get better tools will produce infinitely greater results 
than the man who tries to reduce first costs on tools. 


All this serves to illustrate the fundamental principle that 
where quality is the desired factor the value of a too! in 
productiveness increases much more rapidly than the cost. 
For nearly every tool, cheap carbon steel is better than 
“substitutes;” good carbon steel better than the cheap: 


cheap high-speed steel better than the best carbon steel: (nd 
good high-speed steel better than anything else, REGA: D- 
LESS OF PRICE if in any case the higher-priced steel s 
out even 5 or 10 per cent. more work. In many cases : l= 
crease of 1 per cent. would warrant paying 100 per cen r 
1000 per cent. more for the tool steel. 
D. G. CLARK 
Chicago, Ill. 


A Machining Operation 


In Edward Rantsch’s solution at page 243, of A. To’ 
problem, Vol. 38, page 1079, the curve described would ! 
a radius, which A. Towler seems to require. 

I also doubt very much that a satisfactory job co 
done by such a rig, as the diameter of the cutter has 
considered with relation to the travel of the work 
Rantsch does not seem to have troubled about this. 
his rig, a cam path milled with.a 3-in. diameter cutter ‘ 
not have the same contour as one milled by a 4-in. 

T. METCAL! 

Gainsborough, England. 
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Standardization of Tolerances for 
Briggs’ Pipe Thread 


The American Society of Mechanical Engineers is to 
be congratulated for the standardization work that its 
committees are doing. This work is of direct benefit to 
engineers and manufacturers. No other society is doing 
as much, and no other society is advancing so rapidly 
in the estimation of the public. Its position is already 
most influential and happy. The society’s membership 
is increasing; its technical committees are active. The 


official tour of some two hundred of its members in Eu-- 


rope this summer tended to knit together German and 
American engineering. And taken all in all, the society 
is in a vigorous, progressive condition. 

As evidence of this, within a week approval has been 
given to a table of ring-gage thicknesses and tolerances 
for the Briggs standard pipe thread. The committees 
that codperated in approving or adopting this standard 
are: A Committee of the American Society of Mechani- 
cal Engineers, the Committee on International Standards 
for Pipe Threads, the Manufacturers’ Standardization 
Committee, and representatives of the Pratt & Whitney 
company. A ring-gage thickness has been adopted for 
each pipe size up to 24 in. The plug gage approved is the 
one recommended by the American Society of Mechanical 
Engineers in 1886. Each plug is to have a flat or notch 
indicating the distance that it shall enter the ring when 
screwed in by hand. 

Tn using the plug gage the notch is the gaging mark, 
and one thread large or one thread small are fixed as the 
tolerances for inspection limits. Similarly in using the 
ring-cage, male threads are to be gaged flush with the 
small end of the ring. One thread large or one th:cud 
small are the tolerance inspection limits. 


The table as adopted is: 


Adopted Thick- 
ness of Ring- 
Gage, Inches 

oh ae ee eee ae eee eee 0.180 

; ttt eee ease seeeeeceeeeesecsenes 0.209 
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The purpose of this standardization of the tolerances 
for the Briggs’ thread, which has been in use for so 
Many years, is to bring about complete interchangeability 
of threads between fittings and pipe of various manu- 


RELL MMMM OO OT ETT TT TTT 


MACHINIST 669 


USNLOLULLLSQUU2 S28: 10G0OUODUUGAOSQOQDONSUEAOEOOONOUOOANONAOSERESUU OOOO OLEAN AONEOGS OOO a 


EDITORIALS 





3 
Somme TM 





facturers. Heretofore, it has been impossible to buy fit- 
tings and pipe with the full assurance that when screwed 
together they would make up with a proper number of 
threads engaged. There was liability that the pipe mircht 
either enter a fitting only a few threads or screw through 
too far. The adoption of this table of tolerances, and 
the fixing of the thickness of the ring gage will do away 
with this trouble. 

Again we are glad to congratulate the American Society 
of Mechanical Engineers on the practical standardization 
work that its committees are doing, of which this is an 
example. 


os 
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British Patent Problems 


When some six years ago the patent laws of Great Brit- 
ain were consolidated and revised by Lloyd George, pos- 
sibly the most important change made was the attempt 
to compel the patentee to work the patent in the United 
Kingdom, under penalty of losing his patent rights. 
After a period of grace, any person may apply to the 
Comptroller of Patents for revocation of the patent “on 
the ground that the patented article or process is manu- 
factured or carried on exclusively or mainly outside the 
United Kingdom.” This being proved, an order may 
be made revoking the patent either forthwith or after a 
reasonable interval, provided, of course, that the order is 
not at variance with any engagement with another coun- 
try, the period of grace being further extensible for not 
more than 12 months at the discretion of the Comp- 
troller. 

At the beginning of the period of operation of the act 
-nere was no difficulty in showing that under the new 
conditions foreign firms had felt themselves compelled 
to establish works in Great Britain. Thus it was at one 
time stated that the act had caused more than £1,000,000 
($5,000,000) to be invested and en additional 7000 or 
8000 workpeople to be engaged, a!] in working foreign- 
owned patents. Some three years or so ago, there came 
a complete stoppage of these statements, a cessation which 
may have been due partly to the general improvement in 
trade at the time, making thereby subsidiary effects, but 
was also due to a legal decision which tends to render 
the particular section inoperative. 

This decision took the onus of proof off the patentee 
and placed it on the applicant for revocation. It was laid 
down that the applicant must present a prima-facic case 
before a reply could be demanded of the patentee. Pre- 
viously the patentee had to show that he was working in 
accordance with the act. In addition to this, the section 
has been used by foreign manufacturers to have British 
patents revoked ; thus the foreigner could manufacture in 
his own country, the goods then being imported into 
Great Britain. Exactly how to meet the case is a mat- 
ter which will probably soon be brought forward before 
the British Parliament. 

The British institute of patent agents suggests that 
the applicant for revocation on the ground of nonwork- 
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ing should be prepared to show both that he will work 
the subject matter of the patent if it is revoked and also 
that he unsuccessfully applied to the owner of the pat- 
ent for a license on reasonable terms. Compulsory li- 
censes are proposed as alternatives to revocation. 

Another plan is possible, namely to follow Australian 
practice and hold thet a patent when proved to be non- 
worked is in abeyance; then, while importation is illegal, 
manufacture in the home market is possible by anyone in- 
terested. Cheaper facilities for the provision of com- 
pulsory licenses are more likely. A patentee, in return 
for making his invention generally known, does under 
the patent laws receive a limited monopoly, a monopoly 
which is lost by revocation, and would be almost de- 
stroved if the patent were declared in abeyance, but would 
be merely more limited if’ compulsory licenses were 
granted. 


oo 
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Using the Panama Canal Locks 


The passing of a vessel through the great Gatun Locks 
and into the lake of the same name, marks the real be- 
ginning of the end of construction work on the Panama 
Canal. For, while the vessel was only an ocean-going tug 
of the Panama R.R. Co., the operation of the gates is 
the same as though it were the largest vessel which can 
pass through. It is also true that there is much ma- 
terial still to be removed in Culebra cut, owing to the 
more recent slides which have taken place, the Cucaracha 
slide being the most persistent. This is, however, a mat- 
ter of dredging and is insignificant in comparison with 
the obstacles which have already been overcome. The 
months which remain before Jan. 1, 1915, which has long 
been set as the opening date, will allow ample time for 
clearing up all that remains to be done, so that there is 
full justification for all the praise we can bestow upon 
the engineers who have persevered so faithfully for its 
final success. 


os 


A Pessible Prod 


The new tariff law went into effect on Oct. 4, the 
day after its approval by President Wilson. The rate on 
machine tools is 15 per cent. ad valorem, and the basket 
clause covering machinery not especially provided for, 
carries the rate of 20 per cent. ad valorem. 

Two definitions of mechanical terms are written into 
this law. The meaning of the expression “machine tools” 
is thus cleared up: | 

Machine tools, as used in this paragraph, shall be held 
to mean any machine operated by other than hand power, 
which employs a tool for working on metal. 

Wire is defined in this fashion: 

Provided, that all round iron or steel rods smaller than 
twenty one-hundredths (0.20) of one inch in diameter shall 
be classed as wire. 


What will be the effect of the new rate on machinery 
building? This is a question that has been asked many 
times during the past few months. How far the im- 
portation of foreign-built machines will extend cannot be 
foreseen, for our manufacturers will not give up any part 
of their home market without a struggle to retain it. 

One of the surest foundations to rest against in uphold- 
ing a business position is excellence of product. It is 
more than likely that we will now see increased activity 
on the part of American machine designers to develop 





Vol. 39, No. 16 


new machines and methods in advance of any now known. 
There are tremendous opportunities for mechanical de- 
velopment just before us. 

A prominent patent lawyer has stated as his firm con- 
viction, that the surface of the field of invention has only 
been scratched. 

The possibilities are hinted at in this incident. A few 
months ago, a manufacturer of a textile product, avtici- 
pating the reduction in the tariff rate, went to a machine 
designer and asked if his machines could be improved or 
speeded up. At that time, the looms were making 116 
picks a minute on goods having about 250 picks per inch. 
After a few weeks of work, the designer had a new ma- 
chine, running at 800 picks per minute, was positive this 
rate could be increased to 1000, and believed it could be 
carried up to 1200. If this is typical of what wil! now 
take place, we may look for a period of great mechanical 


development and improvement. 
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Limits for Weights of Castings 


When a machine shop places an order for a certain 
size of steel, it insists on getting what is specified. For 
example, if it should order a 4-in. bar which was in- 
tended to be machined to a certain size, the machin- 
ing cost would be known. If the steel merchant sent 
a 414-in. bar the machine shop would demand some ex- 
planation before excepting it. However, when it comes 
to castings a different system is followed. 

It is easily known within small limits what the weight 
of a casting from a certain pattern should be. And 
yet the molder may, either by carelessness or by over 
rapping the pattern, make a mold which produces a 
casting considerably over the weight limit. Now why 
should the machine shop have to pay for iron in its 
castings which it does not require? This over-weight 
does not improve its appearance, and often has to be 
machined away at an increase in the cost of production. 

When viewed from an engineering standard, there may 
be a possible danger. One can easily assume a case 
where this increase of weight would add dangerous 
stresses in a machine. Why should not the foundry 
have limits of weight for their customers’ castings ’ 

We demand and use a system of dimension limits in 
machine-shop work. There should be a similar system 
of weight limits in the foundry. With such a system 
in force, the machine shop would not have to pay for 
iron which it does not need or want and which uneces- 
sarily increases the cost of manufacture. Morcover, 
machines made with accurate castings are nearer to the 
original design. 
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Fire drills in machine shops are sometimes obj:cted 


to on the ground that employees will become ws « to 
them, and fail to act when a real fire occurs a the 
signals are given. There seems to be but little bas: ‘or 
this objection. What little there is, is overbalanced ')v the 
advantage of having working people trained to do ® ver 
tain thing in case of emergency. This is an efficient =«!e- 
guard against panic. It is known what people may “0 if 
they lose their heads. 

But if a fire drill has been frequently carried out, habit 
will tend to make them take their places in line anc pass 
out safely, instead of doing nothing or the worst thing 


that could be imagined. 
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Large Piston-Ring and Surface 
‘Grinder 


The Churchill Machine Tool Co., Ltd., Manchester, 
Eng., in its line of grinding machines.for,dealing with 
large ring and surface work, has lately standardized two 
sizes to grind 30- and 40-in. diameter respectively. Each is 
fitted with a magnetic chuck, which is controlled by a 
switch at the front of the machine, as illustrated in the 
general view, Fig. 1. This chuck is mounted on a cir- 
cular table carried on a reciprocating slide. The table 
in the 40-in. machine has four changes of speed from a 
standard gear box in the ratio of about 334 to 1. The 
speed of revolution of the table ranges from 18 to 51 
r.p.m. in four steps obtained through the cone pulleys 
on the end of the machine. The mechanism for con- 
trolling the to-and-fro motion of the table is exactly on 
the lines of the firm’s standard plain machines, this ap- 
plying to the reverse movement and the automatic down 
feed to the wheel head. The last is controlled from the 
front of the machine, a point made, in fact, in the de- 
sign of all the firm’s grinders. | 

Two things have been aimed at as regards the revolv- 
ing table and magnetic chuck, namely, to prevent varia- 
tion from a horizontal plane of revolution and to avoid 
variation in the cutting from time to time. Conse- 
quently no tilting motion is provided to the table and 
broad wearing surfaces are supplied to maintain align- 
ment. The general design should be plain from the out- 
line drawings given in Fig. 2 
_ There is little special mechanism, the unit system be- 
mg employed fairly generally by this firm. For smooth 
running, the table is driven by spiral and helical gear- 
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ing, while the table supporting the chuck runs on an an- 
nular bearing with oil rollers for lubrication and special 
means for preventing water and grit getting to the bear- 
ing surface. 

The wheel spindle is hardened and ground, and runs 
in adjustable, dustproof, self-oiling bronze bearings. 































bi . | ee | Shaft or 
iy | Magnetic Chuck | x \ Ball Bearings 
+ ih ieee | ay i~ 
iL, % ; . 
song pa ~ 3a ay ie 
Traverse 4 g t+ 
Riable ght” A 4 >) 
| 7 Hh eB rm 
Troup heast |’ te-~ P 
with aN) ) (O 
titted with C) if es 
centrifugal : i} SZ 
Di/7?, 
"  4-Speed gear 
= wee box to table . 








AM. MACHINIST 


Fie. 2. ELEvATION or LarGe RING AND SuRFACE GRINDER 








672 AMERICAN 
The column at the back of the machine has a vertical 
slide for the wheel head and this part of the machine 
is particularly massive so as to avoid any effects of vi- 
bration or of unbalanced wheels. The wheel slide itself 
is more than balanced by a weight, this being consid- 
erably heavier than the slide itself so that in feeding 
down to the work the wheel must always be pulled and 
there is no further drop. Quick production is there- 
fore claimed, as the cut runs off quickly. With a view 
to increased production and accuracy of work, the han- 
dles controlling the motions are placed conveniently, all 
the motions being controlled in fact from the front of 
the machine. The traveling table and reciprocating ta- 
ble can be stopped or started quite independently of 
one another and the down feed, either automatic or by 
hand, is also operated from the front. A splash guard 
is fitted round the chuck but is not shown in the illus- 
tration, a water tank is cast integral with the body, and 
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Taper Cutting Die Stock 


The latest development of the Nye Tool & Machine Co., 
Chicago, Ill., is a narrow-chaser, taper-thread-cutting die 
stock, that is remarkable in that there is not a taper, bevel 
or cam-shaped piece in it to produce the tapered thread 
which it cuts. 

So far, this die stock has been made for steam/‘ittery 
or plumbers’ use only, but it is intended to apply the 
principle to all kinds of taper-cutting die heads for both 
hand and machine use. 

The die stock is shown with a few sets of narrow chas- 
ers, in Fig. 1. The long pipe handles, used for turning 
the die, fit into the sockets A, as usual. The chasers fit 
into the guiding slots B and are kept from dropping out 
by the pressure of spring-backed pins. 

The back ends of the chasers rest against the ends of 
setscrews like C, which are screwed into hinged levers D, 
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Fie. 1. Nye Tarer THREAD-CUTTING 
DIE 


a centrifugal pump provides a supply of water to the 
wheel. 

The wheel itself is 16 in. in diameter by 1% in. wide, 
and. in the 40-in. machine will admit 9 in. from the 
top of the magnetic chuck. All motions are driven by 
one belt from a countershaft running at 400 r.p.m.; 
or the machine may be driven by motor, which then 
drives an intermediate shaft on the machine running at 
820 r.p.m. The machine has been put to use grind- 
ing piston rings up to 40 in. diameter friction disks, 
plates for heavy gun mountings, and the like. 
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Inserted-Point Dividers 


The dividers shown in the illustration require little 
explanation, inasmuch as the idea of inserted points is 
self-evident. This type of divider is a recent product of 
the Welles Caliper Co., Milwaukee, Wis., and is made in 
a variety of sizes. 
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INSERTED-PoINT DIviIpERS 


Tue Dre Stock PartTLy 
DISASSEMBLED 


Fia. 2. 


running through the guides F, in the spider F. This 
spider is held onto the body by a collar G, screwed down 
onto a shoulder, so that the spider is free to revolve with 
the die head, to which it is held by two guide pins H. 

The spider is larger in diameter than the hinged posi- 
tions of the levers, so that when cutting, the pressure of 
the chasers outward, as the die head screws into the body, 
causes the levers to flare out against the retaining pins, 
the flare increasing as the two different diameters ap- 
proach each other. The flaring of the levers, of course, 
allows the chasers to recede and cut a taper thread. \\hen 


the die head is screwed far enough into the body, the 
notches in the levers reach the retaining pins and allow 
the chasers to drop back, clear of the thread just cut, 
so that the tool is quickly and easily removed from the 
work. 

Bushings for different sizes of pipe are easily inserted 
in the body, and are held in by two thumb-screws ind @ 
lever screw J. The simplicity of this taper-cutting mech- 
anism, and the fact that one set of chasers can be ad- 
justed, by means of the setscrews, to cut different sizes, 
make it an unusually efficient tool for a large varity of 
work. 

In order to give a perfectly clear idea of the working 
of this tool, it is shown partly disassembled in 'ig. : 

ch 


In this engraving, A and B are the two guide pins, wht 
carry the spider around with the die head, while ©. ?: 
E and F are the four levers against which the back ends 
of the chasers rest. 
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Automatic Armature Disk Notcher 


L. Schuler, of Géppingen, Wiirttemberg, Germany, has 
brought out the machine here illustrated, which on disks 
of 18 in. diameter makes 400 strokes per minute. The 
actual punching takes but little time, the only delay being 
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Automatic ARMATURE Disk NoTCHER 





in replacing the punched disks by blank ones. The speed 
at which this can be done depends entirely on the op- 
erator. This time, however, may be reduced to a mini- 
mum by employing an electromagnet instead of the usual 
lever or screw used to hold the disk firm. 

he drive is either by belt or electromotor. Instead of 
the usual crank drive, there is employed an open cam. The 
rising portion of its curve, used for the first part of the 
motion, covers 210 deg., 140 deg. being used for the re- 


turn stroke. To insure quiet running, the remaining 10 
dee. of the cam curve is concentric. 

oe 
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Single-Crank Power Press 

‘he geared power press shown represents a line of 
straight-sided single-crank presses recently developed by 
the Cleveland Machine & Manufacturing Co., Cleveland, 
Ovo. It is designed for blanking, forming and draw- 
inz light and heavy sheet-metal parts, and can be fitted 
with a drawing attachment and also with a bar knock- 
cut in the slide. 

Uhe stroke of the slide and die space can be varied to 
suit the work in hand. When fitted with long strokes, the 
larger sizes are equipped with friction clutches to facili- 
tate the setting of dies and provide a means of stopping 
the machine at any part of the stroke. The small- and 
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medium-sized presses of this type are largely used as 
trimming presses for drop-forged parts, and when so used 
are frequently equipped with an outer cutoff slide for cut- 
ting the forging from the bar. The brake band is hinged 
and clamped under heavy spring pressure, which auto- 
matically compensates for wear of the brake lining and 
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SINGLE-CRANK PoWER Press 


for expansion and contraction due to heat evolved from 
friction of the brake. The clutch is of the sliding-block 
type with three engaging points faced with hardened tool- 
steel blocks. 

The press illustrated has a six-inch shaft and capacity 
for 175 tons pressure. It is made in a number of sizes, 
the capacities ranging from 45 to 1100 tons pressure. 
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Safety Lathe Dog 


The lathe dog shown was designed to eliminate the 
danger of accident from the projections on some of the 
common types of dogs. Its construction will be apparent 
from the illustrations. 
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It is made up with hardened-steel jaws inclosed in a 
body, with drivers projecting from the rear of the latter, 
which enter slots in the faceplate of the lathe. Hardened- 
steel adjusting screws in each end of the body are used 
to close the jaws on the work while two springs act to 
open the jaws when the work is released. A circular 
pressed-steel guard covers the face of the body, as shown, 
and holds the jaws and springs in place. 

It is designed to hold round, square or flat stock and 
is made in a number of sizes by the Oneida National 
Chuck Co., Oneida, N. Y. 
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ee 


A Pulley Fastener 

This device, which is in reality a compression and ex- 
pansion bushing for securing split pulleys to their shafts, 
is clearly shown in the illustration. 

It consists of two half bushings bored to fit the shaft. 
The outsides of these half bushings are tapered as shown, 
and one end is provided with a right-hand and the other 
end with a left-hand external thread. There are also 
four half bushings which have their outsides cylindrical 
and of a size to fit the bore of the pulley. Inside they 
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are conical, to fit the conical ends of the bushings on the 
shaft, and they are also provided with female threads en- 
gaging the male threads previously referred to. 

The six pieces are assembled, as shown to the left, and 
placed on the shaft. The pulley is then clamped over 
them, care being taken that the turning stress on the 
pulley will be in such direction as to tend to force the 
outer bushings apart lengthwise. This will bring into 
play the wedging action of the two cones and tighten the 
pulley on the shaft. No keys or setscrews are necess:ry. 

The device is manufactured by the Economic Gas En- 
gine Works, 196 South St., Utica, N. Y. 
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Double-Spindle Engine Lathe 


The halftone shows the new pattern double-spindle en- 
gine lathe, built by J. J. McCabe, New York, N. Y. Im- 
provements and special features have been added to fit 
this lathe specially for use in street-railway and other 
repair shops. 

The bed has been redesigned, is heavier and much 
deeper. There is a new wheel-holding attachment with 
semi-steel driver arms, socket-plate and three-piece busi: 
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ing to fit the axle journal. This attachment grips any 
style of wheel mounted on the axle either with or without 
the motor gear. 

The wheel-turning rest is provided with a universal 
tool post specially adapted to railway repairs. The in- 
ternally geared faceplate, which gives a ratio of 72 to 1, 
is made of semi-steel, to withstand the severe duty im- 
posed while turning car wheels. The gearing in the 
apron is of drop-forged steel. The spindle has been in- 
creased in diametet; the steadyrest also is of larger di- 
ameter. 

Twelve spindle speeds are obtainable by means of a 
four-speed. motor, back-gears and the internally geared 
faceplate. The controller is fitted with carriage connec- 
tions, so that it can be operated with the carriage at any 
point on the bed. 
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Elevator Controller Parts Cabinet 


In order to facilitate and quicken repair service in the 
event of unexpected breakdowns, and that worn parts on 
elevator controllers may be quickly replaced, there has 
been designed by the Otis Elevator Co., New York, 
N. Y., for the convenience of engineers and all who are 
responsible for elevator maintenance, a useful controller- 
parts cabinet. It is a compact, strongly made steel box 
and contains the essential parts of the type of controller 
furnished with the elevator machine installed. By hang- 
ing it in the engine room, a worn part may be readily re- 
placed. A catalog on the inside of the cabinet cover 
makes a ready reference. 

At present, these cabinets are being manufactured for 
direct-current controllers only, and are furnished for a 
variety of types of controllers. 
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An Old Gear-Cutting Engine 
SPECIAL CORRESPONDENCE 


This gear-cutting engine was designed and constructed 
by Joseph R. Brown with the idea of making it a much 
more accurate circular dividing machine than any exist- 
ing at the time. Its exact age is not known, but all seem 
to agree that it was built previous to 1869. 

Great care was exercised in dividing the index plate, 
which is 25 in. in diameter. On the top of the plate 
and near the outer edge, a circle of copper was inserted 
on which are 432 divisions. These were copied from the 
plate of a machine containing 4320 divisions, made by 
Troughton & Simms, of London, and which cost over 
$3000. The marks made upon the copper circle are so 
fine that they are barely visible to the nake: eve. 

To center the plate upon the shaft, two microscopes 
were used, having a magnifying power of 27 times, and 
fitted with cross-hairs. These micrescopes were placed 
one on each side of the center of the circle, so that their 
cross-hairs would exactly coincide with a line drawn 
through the center of the circle. Eight heavy setscrews 
in the hub of the index were altered until every division 
of the circle and its opposite would coincide with the 
cross-hairs in the microscope. After this was done, every 
tooth on the edge of the plate was cut when the opposite 
divisions were coincident with the two microscopes. 

An especially notable feature of the machine is the 
heavy construction of several of the important parts when 
compared with the generally light construction of other 
types of machine tools of the period. The hinged head 
carrying the cutter spindle is unusually heavy and has a 
broad bearing for the spindle slide. The vertical center 
or arbor for carrying the work was turned from a steel 





An Unusvatty Aocurate Gear Currer, DesigNeD AND Burtt BY J. R. Brown Previous To 1869 





676 AMERICAN 


forging w'cn.ng 60 lb.; while index plate weighed 75 lb. 

The machine possesses several mechanical features 
which are worthy of note. The cutters for gear cutting 
are carried on a clutched arbor which runs on female 
centers in order that the spindle bearings and adjacent 
parts might be made as small as possible. The index 
wheel is rotated by the ratchet and worm, or the worm 
can be disengaged and the index turned by hand. ‘The 
ratchet wheel is turned by the segment gear, which 1: 
connected in turn to the large spur gear by a link. Tho 
spur gear is rotated by hand and turns the ratchet throuzh 
any part of a revolution from one tooth to a complete 
turn, according to how the pivot of the link is adjuste.l 
on the spur gear. 

The machine was originally used for drilling index 
plates and cutting teeth to fit a worm thread on tho 
edge, as well as for gear cutting, a vertical dri!l spind-e 
being substituted in place of the cutter spindle. Index 
plates up to 32 in. in diameter were drilled on this ma- 
chine with a maximum of 24,390 holes. <A plate of this 
size and number of holes, with holes 0.18 in. deep and 0.09 
in. in diameter was ordinarily drilled in a week. 

The machine is still doing duty in the plant of the 
Superior Machine Co., Detroit, Mich., and is said to be 
still very accurate. It reflects great credit both on the 
high aim of the builder and on his success in attaining 
his desire. 

When our Industrial Museum is established, along the 
lines of the one at Munich, it is to be hoped that this will 
find an honored resting place among the notable ma- 
chines which have led up to our present-day accuracy. 
American Standard Dimensions for 

Brass Flanges 


On Sept. 17 the Committee of Manufacturers on 
Standardization of Fittings and Valves adopted what 
will be known as the “American Standard Flange Di- 
mensions for Brass Flanges.” It is to be effective Jan. 1, 
1914. 

The dimensions are arranged in two tables, one 
“Standard for Pressures up to 129 lb.,” the other “Ex- 
tra Heavy for Pressures up to 250 lb.” These tables ac- 
company this notice. Four explanatory notes are given: 
“Bolt holes drilled ?g in. greater than bolt diameter for 





2-in. size and smaller. Bolt holes drilled 1% in. greater 
for 21%-in. size and larger. Flanges to have plain, 
smooth faces. When coupled with extra-heavy iron 
flanges, valve or fittings, the latter should have the 
raised surfaces faced off.” 
’ Diameter of Thickness of Bolt Number Diameter 
Size Flange ange Circle of of Bolts 
Inches Inches Inches Inches Bolts Inches 
} and 3 24 Py 1 4 i 
} 3 ft 2) 4 : 
2 3} 24 4 i 
1 4 ’ 3 4 i 
1} 4} # 3 4 rs 
1} 5 i 3 4 
2 6 4 4 
2} 7 * 5 4 
3 7 i 6 4 
33 8 ui 7 4 
4 9 % 7 8 
4} 93 # 7 8 
5 10 : 8 8 
6 11 i 9 8 
7 134 j 10 8 
; PF @ # 4g 
13 12 
10 16 1 14 12 
12 19 ly 17 12 





AMERICAN STANDARD FI-ANGE DIMENSIONS FOR BRASS 
FLANGES—FOR STANDARD WEIGHT MATERIAL 
AND PRESSURES UP TO 125 LB. 
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Number 








’ Diameter of Thickness of Bolt Diame:or 
Size Flange Flange Circle of of Bo! 
Inches Inches Inches Inches Bolts Inch 
3 and } 3 i 2 4 Ys 
} 3} # 2 4 * 
i 4 is 2 4 " 
1 43 is 3 4 
1} 5 3 4 
1} 6 4 4 4 
2 6} 5 4 
24 7} 5 4 
3 8} ) 6 8 
34 gy 7 8 
4 10 7 8 
4} 10} ; 8 8 
5 11 re 9 8 
6 12} 1 10 12 
7 14 ys 11 12 
8 15 li 13 12 
9 16} 1} 14 12 1 
10 17} 1 15} 16 1 
12 20} 1 173 16 1} 


ME ICAN STANDARD FLANGE DIMENSIONS FOR BRASS 
NGES—FOR EXTRA HEAVY MATERIAL, AND 
PRESSURES UP TO 250 LB. 
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Nut-Milling Fixture 
By Gro. H. Tuomas 


The drawing shows a fixture designed to hold the nut, 
Fig. 1, for milling the two sides. Small pieces like this 
are often difficult to hold. 

The fixture is made entirely of steel. The two pieces 
A and B are grooved out vertically as shown at a, matched 
and screwed together for the insertion of the steel slides 
C. These are of 3% flat steel operated by the cams D. the 
slot H receiving the work. 
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Nout-MiLLine Fixture 
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This is a very satisfactory clamping device for stradi!e- 
milling several pieces at one setting, and is easily under- 
stood from the drawing, the grobves F showing the path ” 
of the cutters. 
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-PERSONALS 








T. W. Coe has been appointed superintendent of the 
York Central shops at Elkhart, ‘Ind., vice W. J. Fra 
diener, resigned. 

F. L. Zimmerman has been appointed Eastern repres: 
tive of the Hoskins Mfg. Co., Detroit, Mich., and will : 
his headquarters in New York, N. Y. 


Otto R. Kihm, until recently connected with the Pra X 
Cady Co., Hartford, Conn., as chief engineer, has been 
pointed mechanical assistant superintendent of the McN®* 
Harlin Mfg. Co., Paterson, N. J. 


Charles H. Tritsch, for a number of years superinte! 
of motive power, Western Maryland Railway Co., Ha 
town, Md., has been elected president and general ma! 
of the Waynesboro Metal & Foundry Co., Waynesboro, F: 
succeeding Fred D. Miller. 

Curtis A. Marston, formerly with the Blake & Kno'es 
Steam Pump Works, East Cambridge, Mass., and more ! 
cently with the Minneapolis Steel & Machinery Works. 
recently taken a position with the Chain Belt Co., Milwavi< 
Wis., in the capacity of efficiency engineer. 
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4,000,000 Metal Paint Pails and Drums a Year 


By H. J. Hinps* 


SYN OPSIS—The increasing cost and scarcity of wood 
has influenced a number of remarkable developments in 
manufacturing metal articles. The sheet-metal paint 
pail and drum are examples. One plant turns out some 
4,000,000 of these each year as steel packages for pure 
white lead. They are in five sizes, from 1214 to 100 Ib. ca- 
pacity. Only four drawing operations are necessary in 
producing either a tapered pail or a cylindrical drum. 
These operations, with the accompanying annealing, 
washing, painting and printing are all done by machin- 
ery, and are fully illustrated. 

3% 

One of the most remarkable developments of recent 
years in manufacturing lines has taken place in the sheet- 
metal industry, and in the wide variety of stamped-steel 
products of various forms and shapes. The increasing 





Three sizes of tapered and two sizes of straight cylin- 
drical packages, each complete with cover, are produced 
with the equipment illustrated herewith. Only four op- 
erations are required in the drawing of each of the three 
sizes of tapered pails, producing a smoothly finished ves- 
sel entirely by means of presses and dies. Particular aqt- 
tention is called to the fact that these tapered forms are 
produced without spinning, an expensive operation for- 
merly used exclusively, and even at the present time to a 
considerable extent in the manufacture of similar shapes. 
The elimination of this spinning operation materially re- 
duced the labor cost of these containers and contributed 
largely to the final success of the plant. 

The two sizes of straight cylindrical vessels are also 
produced in four drawing operations. Fig. 2 shows a 
product of each operation in making the body of a 25-lb. 





Fig. 1. InTERIOR OF WAREHOUSE, SHOWING MetaL Parnt Parts AND Drums IN STORAGE 


scarcity and prohibitive cost of wood, as well as the in- 
creasing demand for stamped-steel packages in large 
quantities, are two of the causes for the building of mod- 
ern, completely equipped plants for the most economical 
production of work of this nature. 

As a striking example of this development, I have 
selected as the subject of this article a plant equipped 
for the manufacture of seamless, stamped-steel packages 
for pure white-lead and similar material. This equip- 
ment of presses, dies and special tools is in use in the 
plant at Granite City, Ill., of the National Lead Co., New 
York, N. Y. Most of the machinery and tools were de- 
signed and built by the Toledo Machine & Tool Co., of 
Toledo, Ohio. The output is now some 4,000,000 steel 
packages each year. 


-_ 


Too) ce- President and general manager, Toledo Machine & 
v _O. 


tapered pail, and Fig. 3 shows the product of each opera- 
tion in making a 100-lb. drum. An idea of the finished 
product is given by Fig. 1, which shows a part of the 
storehouse with huge piles of finished drums. 

The gages of metal used run from 20 and 21 in the 
case of the large drum, to 24 and 26 in the case of the 
1214-lb. pail. 

The construction of the cylindrical container or drum 
is of especial interest, and is shown in sections in Fig. 4. 
Both are reinforced at top and bottom by wire or rod 
formed into ring shape. In this engraving A shows the 
vessel after having been drawn and previous to the first 
forming operation ; the product of the first forming oper- 
ation with the wire placed in position is indicated at B; 
C shows the product of the second forming operation 
for the wire reinforcement with the bottom of the pack- 
age partially formed over the wire; D shows the product 
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of the finished forming operation on the bottom, with 
the bottom pressed down tightly on the wire, and its edge 
resting against and supporting the vertical side of the 
package ; # shows the open upper end of the vessel neatly 
curled around the top wire reinforcement; at J is indi- 
cated the section of the cover; G shows the bead which is 
swaged in the side wall near the bottom, after the form- 
ing operations are finished. 

After the package has been filled, the cover is placed in 
position and by means of special machines designed and 
patented for the National Lead Co., it is expanded slightly 
under the wire, as shown at H, thus securely sealing the 
package in a substantial manner for shipment. The bead 
near the bottom and the curled edge of the cover form 
practical rolling surfaces for convenience in handling 
filled packages. It will be noted that these drums are not 
provided with bails. The panel depressions in the cover 
and bottom form convenient finger holds for handling. 


THE DRAWING OPERATIONS 


The process of manufacture, the details of the opera- 
tions, and the methods of handling the work have been 
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One feature of interest is the arrangement of the 
presses. These are placed close together with no room 
around them for work in process. The theory behind this 
is that with such an arrangement any interruption in the 
regular movement of the pieces disturbs the entire line 
of machines and men. Thus the combined impulse and 
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SEcTIONS OF 100-Ls. Drum DURING THE 
PRocESSs OF MANUFACTURE 


Fig. 4. 
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Fig. 2. 








Propuct OF THE VARIOUS OPERATIONS IN MAKING A 25-Lp. Mera Parnt Part 

















Fie. 3. 


very carefully developed. A press and set of dies are 
provided for each operation, and an additional set of dies 
is kept constantly ready for emergencies, and in case of 
repairs. Thus each press and operator is constantly en- 
gaged and lost time is to a great extent eliminated, for 
each operation must be continuously performed or there 
will be a curtailment of output. 


PropuctT OF THE VARIOUS OPERATIONS IN MAKING A 100-LB. MetaL Paint Drum 


efforts of all are brought to bear to get the offe: ding 
operation going. 
the 


Turning to Fig. 2, which shows the product ‘ 
various operations in making a tapered pail, it wi!l be 
noticed that the first four pieces, counting from the left- 
hand end, are products of drawing, that the fifi’: has 
had the top edge trimmed, and the sixth has had tlic top 
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edge curled over the wire reinforcement. This piece of 
wire also forms the ears for the bail which is a part of 
the completed package. 

in Fig. 3, the first four pieces, beginning at the left- 
hard end, are products of drawing operations. The fifth 
shows the upper edge trimmed, and the sixth is the fin- 
ished drum, beaded at the bottom and reinforced with 
wire at both top and bottom. This shell is about 14 in. 
deep and 9 in. in diameter. These proportions show 
that it is a difficult piece to produce in four drawing 
operations without injuring the metal. 
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This coating is done in a special machine shown in Fig. 
6. The operator at the left passes the sheet into the 
machine, where it is coated on one side and delivered 
to a belt conveyor. As it advances it is caught on the 
arm of a revolving spoked wheel, automatically turned 
over and passed to the second coating machine at the 
end. This coats the reverse side and delivers it to an 
operator who places it in a drying rack seen at the ex- 
treme right. Later the sheets are taken to the oven for 
baking: 

Figs. 7 and 8 show the blanking operations. The 


————, 





Fic. 6. CoAaATING MACHINE FOR STEEL SHEETS 





Fie. 7%. BLANKING SMALL DIsKs 


Only three annealing operations are required, as the 
third is sufficient to prepare the metal for trimming and 
finishing operations. 

The plant is fully equipped with a toolroom where dies 
and tools are made and kept in repair. Fig. 5 gives an 
idea of the size of the dies, for a number of them un- 
dergoing construction or repair are plainly shown. 

The sheets from which the bodies are made go to the 
blanking machines and the first draw without any pre- 
Vious operations, but the sheets from which the covers 
are made are coated on both sides with an oil prepara- 
tion previous to blanking. 


Fie. 8. BLANKING LARGE Disks 


smaller sizes are punched out by circular dies, and the 
larger ones are trimmed to shape by rotary shears. 
Fig. 9 shows the line of large toggle drawing and 
deep-stamping presses used in making the shells for the 
100-lb. drum. The blanks shown in the forefront of 
this illustration are 24 in. in diameter. At the right of 
the nearest operator can be seen the chute down which 
the shell made by the first operation is slid to the next 
machine. The use of this method of transferring the 
pieces from one point to another is made possible by the 
way in which the machines are set, that is, close together. 
Immediately in the rear of this line of presses, and not 
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visible in the illustration, are the conveyors for carrying 
the shells to the floor above, where they are annealed. 
The presses for placing and forming the wire reinforce- 
ment are at the extreme end of the line. 

Fig. 10 shows one of the rotary power-driven annealing 
furnaces developed and patented for the National Lead 
Co. The shells are automatically conveyed from the press 
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Fic. 9. ToGGie Presses ror DRAWING 
100-Ls. Drums 





Fie. 11. Dipping TANK AND CAGE FOR THE 
SHELLS 


department to this annealing room, are dipped in an acid 
bath and then slipped on a rotating table in the furnace 
through the opening at the right. The temperature and 
speed are so regulated that after the shells have made 
one revolution to a position in front of the opening at 
the left, they are properly heated for annealing. Here 
they are discharged and put on a long conveyor, which 
passes through the upper part of the annealing room, and 


Fia. 10. 
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is of such a length that the shells are cooled bef 


ing delivered to a chute which takes them to the di 


press on the floor below for the next operation. 
Beyond the machines are two operators on an e] 
platform, who receive the packages and place th 


conveyors to be washed, cleaned and dried before d\ 


to the painting department. The cleansing proce: 
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Rotary-DrivEN ANNEALING FURNACE FOR THE 
SHELLS 


FINISHING MACHINES FOR ONE OF ' 


Fie. 12. 
TAPERED PAILS 

sists of washing first in potash and rinsing in fresh 

pickling in vitriol, rinsing again in fresh water, a! 

slipping the shells on a conveyor which passes up : 

flue heated by a series of oil flames. In passing ' 

flue the shells are completely dried and at the top « 


tomatically delivered into the painting room. © 


the pickling tanks and a cage loaded with shells are 
in Fig. 11. 
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An interesting point in the arrangement of the ma- 
chines is that each line of presses for the complete set 
of oncrations on one size of pail or drum is driven by an 
individual motor. 

A jine. of presses for trimming, finishing, curling and 
reinforcing one of the tapered pails is shown in Fig. 12. 
These are the end machines on one of the long lines. 

Fie. 13 shows the special beading or swaging machine 
used for swaging the small raised bead in the straight 
cylindrical package. The packages then pass into a chute 





13. BEADING MACHINE FOR 
THE 100-Lzs. Drum 


Fic. 
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Brusu PAINTING OF COVERS Dip 


PAINTING OF SHELLS 


AND 


anc are taken by carriers and delivered to the two opera- 
tors previously referred to, at the end of the line of 
presses for the 100-lb. drum, Fig. 9, where they are passed 
mto the washing and cleaning department. 


PAINTING AND DECORATING 


Vig. 14 shows an automatic machine for painting or 
Spraying the shells or bodies. This machine has a capac- 
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ity of from 4000 to 6000 pieces per day. It was de- 
signed and built by the DeVilbiss Manufacturing Co., 
of Toledo, Ohio. At the right is seen one of the racks 
upon which the pieces are placed preparatory to going to 
the drying oven. Fig. 15, also of the painting depart- 
ment, shows at the left the system of painting and ar- 
ranging the heads or covers, and at the right the former 
method of painting the bodies. This method of brush 


painting the bodies is only used for the sizes not vet 
adapted to the spraying machine. 


AUTOMATIC SPRAYING OR PAINTING 


MACHINE 


Aim. Machinist 








THE DryinG Ovens anp How tue Propucr Is 
Frep In oN TRUCKS 


Fie. 16. 


At one side of the large painting floor are two drying 
ovens placed side by side in the same setting, and each 
about 100 ft. long. The sheets for the covers and shells 
are loaded on metal trucks and enter these furnaces, as 
shown in Fig. 16. They are fed in by means of a hy- 
draulic pusher seen in operation in the illustration. The 
speed, while passing through the furnace, is such that 
when they issue at the far end they are sufficiently baked 
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and dried, to be delivered at once to the printing depart- 
ment. 


THE PRINTING OPERATIONS 


Two views in the printing department are shown in 
Figs. 17 and 18. Fig. 17 shows the printing press for 
the covers. The operator at the right is feeding the 
pieces, which are printed from rubber type. The bodies 
are also printed from rubber type in a special machine, 
designed and patented for National Lead Co., shown in 

















Fig. 1 PRINTING THE COVERS 


~ 





Fic. 19. WareHOUSE END oF CONVEYOR FROM PAINT- 
ING DEPARTMENT 


Fig. 18. Here the operator is about to slip a tapered 
pail on the arbor, ready for the impression. The design 
being printed is the familiar Dutch boy painter trade- 
mark of National Lead Co. 

The two final illustrations have to do with storing and 
shipping. Fig. 19 is the warehouse end of a large con- 
veyor which takes the finished-pails and covers from the 
painting room to the warehouse. This is located some lit- 
tle distance away along the railroad track. 
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This huge conveyor is heated by steam and encased in 
an asbestos-covered shell, to serve as a place for drying 
the printing. The method of storage in the warehouse is 
in huge piles, as shown in Fig. 1, and the way in which 
they are handled in chutes into a freight car for loading 
is shown in the final illustration, Fig. 20. Two coun- 
ters are rigged up over this chute, so that every pail or 
drum is counted on its way to the car. Behind the op- 
erator will be noticed a number of burlap-wrapped pack- 
ages. These are covers put up in bundles of a convenient 
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Fic. 18. PriIntTING THE SHELLS 





Fic. 20. Loaping DruMs INTO A FREIGHT 
CAR 


number, ready for shipment. The daily shipment is about 
12,000 steel packages. 

An economical feature in the management of this plant 
is its convenient location to a large sheet mill. Further, 
it is believed to be the world’s largest and most uptoc ate 
stamping works for the economical production of seam! ss 
drawn vessels. The plant has now been in operation ‘or 
nearly five years and has demonstrated the practicabi' ity 
and success in operation of the features mentioned. 
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Special Tools Used in Making Motors 


EDITORIAL CORRESPONDENCE 


SYNOPSIS—The use of rotary indexing jigs and fiz- 
tures. A jig for brush-holders takes a large number of 
sizes and styles by changing the indexing plates to corre- 
spond to the number of arms, the simple plates that hold 
the castings, and the pressure plates on the end of the 
clamp. A milling fixture for the same piece indexes and 
also slides to mill two surfaces on each arm. This type 
of jig and fixture is shown for other pieces, and its sim- 
plicity over the box type is emphasized by comparative 
illustrations of both kinds of tools for the same piece. 
Three kinds of presses for assembling armature disks: 
one is a foot press with a wedging latch driven by a 
hammer, one is of a familiar screw-bench type, and the 
third a commercial form of friction-screw press adapted 
for this work, 
33 

A former article published on page 547 showed a few 

of the operations in making single-phase, alternating-cur- 


ing V-ways on top, upon which the fixture itself can be 
moved with ease. The base of the fixture carries V- 
grooved rollers, which rest upon the V’s of the bottom 
plate. 

Another feature of the jig is its arrangement for 
rotating ‘to locate the four arms of the casting. The in- 
dexing plate and lock are on the back under the control 
of a conveniently placed hand lever; and the quick-acting 
clamping device consists of an arm having a large, flat 
center which presses against the brush-holder casting and 
is locked and unlocked by the handle shown. A single 
motion is sufficient to unlock this clamp and swing it to 
one side for removing the finished piece, and putting on 
another to be drilled. 

This jig is adapted for brush-holders of a number of 
different sizes, the only changes necessary being in the 
plate, which holds the casting and carries the drill bush- 
ing, and the flat center for the clamp. The index plate 





Fig. 1. Rotary INDEXING DRILLING AND TAPPING 


ror BrusH HOLDER 


Tent motors in the factory of the Century Electric Co., 
St. Louis, Mo., including the testing. This article deals 
with the jigs and fixtures used more particularly for the 
smal sizes of power motors. An extensive use is made of 
indexing and rotary jigs and fixtures. The advantages 
of this type are well emphasized by two of the illustra- 
tions, which show, on the one hand, the equipment of tools 
of ile ordinary design, and the much simpler outfit of 
the newer design. These are for essentially the same 
Piece. It is seldom that such comparative groups of small 
tools can be shown, and these particular ones teach an 
important lesson in jig and fixture design. 

; Figs. 1 and 2 show tools for small brass brush-holders. 
The first is a rotary indexing drilling and tapping jig, 
and the second a rotary indexing and sliding milling 
fixture. In Fig. 1, the base of the drill jig is a plate hav- 


JIG Fig. 2. INDEXING AND SLiIpDING-MILLING 
FIXTURE For BrusH HOLDER 


must correspond to the number of arms on the casting. 
The same jig is used both for tapping and drilling. As 
set up in Fig. 1, it will be seen that the drill 
spindle is provided with a small two-spindle attachment. 
Fig. 2 shows an indexing milling fixture, also for 
brush-holders. The castings themselves are held on a 
circular plate, whose movement is controlled by an index- 
ing plate on the back. On each projecting lug of the 
brush-holder are two surfaces which must be milled in 
succeeding operations. This is accomplished by first in- 
dexing for the proper position, then pushing the milling 
fixture back against a stop for the first cut, afterward 
bringing it forward against another stop for the second 
one. The handle which slides this part of the fixture 
backward and forward is plainly shown in the engraving, 
as is also the front stop, consisting of a checked screw. 
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Jigs AND FIxTURES FOR A SMALL Motor FRAME 


Figs. 3 and 4 show the drilling and tapping of a small 
power motor frame. The first set-up is of an ordinary 
type and shows the drilling and tapping of the holes for 
the end plate, under a multiple-spindle drill. Fig. 4 
shows another use of the rotating jig, for drilling and 
tapping the holes in the side of the frame. The con- 
struction is the same as that described for the brush- 
The advantages are prominent here as in the 
As shown, all of the tools are Jaid out on the 


holder. 
former case. 
drill table. 

The way in which motor shafts are held and the key- 
ways milled is illustrated in Fig. 5. The fixture is ar- 
ranged to hold five shafts which are slipped in against a 
shoulder, thus registering them, and all five are clamped 
by a large through bolt, the nut of which is seen just in 
front of the miller column. Only four milling cutters 
are shown on the arbor, but the fixture is arranged to 
hold five shafts. 

As an excellent illustration of the way in which small 
tools, jigs and fixtures can be simplified, attention is 
called to Figs. 6 and 7. These tools are for parts that are 
practically identical—a motor end plate. The tools in 
Fig. 6 are now obsolete, but when in use were required 
to drill eleven holes, counterbore three of them and tap 
eight. The part is shown in the middle with all of its 
jigs, taps and counterbores. 

Fig. 7 illustrates a new set of tools which perform the 
same operations, only in this case the cutting tools, the 





Fig. 3. Drintincg Moror FraAME UNDER 
MULTIPLE-SPINDLE DRILLING MACHINE 


Fia. 4. 
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taps, drills and counterbores are not shown. The sim- 
plification is apparent and shows a departure from the 
common type of box jig to a simpler form. 

The same idea is again well shown in Fig. 8. Here 
are the tools for a brush-holder. The two jigs at the 
right, one for drilling, the other for tapping, are for a !yrush 
holder of the same general type as illustrated in coiinec- 
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tion with the drilling and milling tools in Figs. 1 and 2. 
These two jigs are now obsolete and have been replaced 
by the simple circular work holders shown at the right in 
Fiz. 8, and arranged to go on the rotary indexing fixture 
o’ Fig. 1. The simplification and cheapness in cost are 
again apparent. 

PressEs FOR ASSEMBLING ARMATURE DISKS 


Figs. 9, 10 and 11 show three different methods of as- 
sembling the laminations and parts of small armatures 
or rotors. The first is a small foot-power press under 
which the rotor armature is assembled and then squeezed 
by the foot until the latch (shown thrown forward in 
front) can be swung over a pin at the top of the plunger. 
As soon as this is done, the extended latch handle is 
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Internal Grinder of Unusual Capacity 
By Ap. R. De KuzeLewsx1* 


Probably the most out-of-the-ordinary job done this 
year at the De La Vergne shops was the internal grinding 
of some very heavy turbine casings. As they were very 
large and the bores in question were not centrally located 
(as shown in Fig. 1), it was impossible to rotate them for 
grinding according to the usual methods of handling that 
class of work. The bores were about 23 in. deep, so 
none of the standard internal grinders, that we knew of, 
could be used. We, therefore, decided to design and 
huild a special machine for this purpose. 

This machine is shown on Fig. 2. It consists of a large 
bed that belonged years ago to a boring machine, with a 
carriage, and a cross-slide on the top of it. The carriage 
can be fed both ways by hand or power, as can also the 
eross-slide. The bed is of rigid design, thoroughly ribbed 
and is mounted on a concrete foundation on the ground 
floor, to avoid vibration. 

The grinding spindle is carried in a cylindrical sleeve, 
rotating in two boxes; these can be raised or lowered be- 
tween the uprights simultaneously by means of screws 
and miter gears. They are clamped in position with set- 
screws, pressing on four cast-iron scraped gibs. The 
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Fig. 9. ASSEMBLING TOOLS FOR Fic. 10 Fig. 11. ASSEMBLING LARGE ARMATURES 


SMALL ARMATURE 


struck a few sharp blows with a lead hammer and the 
parts of the rotor are squeezed together in a satisfactory 
iianner. It is obvious that this is a quick-acting tool. 
hig. 10 shows a different device for this same work. 
This is a small adjustable, bench, screw press. It is used 
lor rotors and armatures of a somewhat larger size than 
those assembled under the tool of Fig. 9. The largest 
armatures and rotors are assembled under the King screw 
press of Fig. 11. The operations need no description. 
_ These engravings show a progressive use of quick-act- 
Ing jigs and fixtures, and particularly the advantages of 
the rotating and indexing types as contrasted with the 
common box form. 


UNDER A SCREW PRESS 


rotating sleeve is made up of two eccentrics, one within 
the other, giving to the grinding spindle a planetary ad- 
justment for accurately feeding the emery wheel against 
the work, this being important in producing holes of cor- 
rect diameter. 

Fig. 3 illustrates better the principle of planetary ad- 
justment. Suppose G@ to be the grinding spindle, 7 the 
inner eccentric, S the outer sleeve. A shows the swing 
of the spindle when the point O of the inner sleeve is in 
line with the point. O of the outer sleeve. B and C will 
show the increase of the throw when point O is revolved 
to 90 deg. and 180 deg. 


*Tool designer, De La Vergne Machine Co., New York. 
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In Fig. 4 the eccentrics and spindle are assembled. 
The back end of the outer sleeve S is turned to match a 
flange on the end of the inner sleeve, the former being 
graduated, and the latter having the zero point. The 
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leys of different diameters, bored and keyseated to suit 
the motor shaft, and this, together with the different 
speeds of the motor, enables us to get the proper revolu- 
tions for any given diameter of wheel. 


A flanged pulley is keyed to the 
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outer sleeve and driven from a coun- 
tershaft. For grinding cast iron we 
found it best to use crystolon wheels, 
grade K, grain 46, at a speed 420) 
r.p.m. 

Summing up, we have all possible 
adjustments ; the travel of the carriage 
lengthwise, or the feed, the adjust- 
ment of the boxes up and down, ani 
the travel of the cross-slide enable the 
operator to set the work central; the 
movement of the eccentrics gives us 
the depth of cut. 

The machine has also another ap- 
plication, as by keeping the outer 
sleeve stationary, driving the spindle 
and feeding the cross-slide, we have a 
surface grinder. 


2 
ry 


An Anecdote About Inserted Teeth 


The late Lewis P. Garner, who died recently at Weath- 
erly, Penn., at the ripe age of 91 years, was prominent 
forty or fifty years ago in the machine business, in the 
hard-coal regions. In the old days, coal crushing rolls 
were all made with the teeth cast on segments and the 
segments were bolted to the crushing-roll shell. When 
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Fia. 4. Detar, oF SPINDLE AND BEARINGS 


inner sleeve, after being set to the required point, is 
locked by means of thumb-screws. 

The sleeves, especially the inner one, which was 55 
in. long, were the only difficult details. We made the 
pattern for the inner sleeve about 6 in. longer than re- 
quired, and cast at an angle in order to accumulate the 
slag in one end; this end was cut off afterward. This 
sleeve has two semicircular oil chambers containing about 
a quart of oil. It was cast of special vanadium cast iron. 

The holes left for getting out the sand were plugged 
up, and the sleeve turned, ground and lapped inside and 
outside. The spindle was made of forged nickel steel, 
and runs in phosphor-bronze bushings made positively 
dustproof and adjustable for wear. On the back end of 
the spindle is a pulley driven directly by a variable- 
speed electric motor. The throw of the spindle being 
between 14 and %& in., a double rubber belt is used, no 
idler tightening being necessary. We have a set of pul- 


a few of the teeth broke off a segment, the coal breake: 
had to be shut down, the crushers torn out and new se: 
ments put on. This was an expensive job. 

Garner was running a machine shop and foundry in 
Minersville, Penn., and one day was called to one of the 
collieries to replace segments on a crusher. The men 
had started to tear out a crusher when an old Iris’ 
laborer working at the colliery said, “Garner, if you were 
a good dentist you cud put a false tooth in there.” Gar- 
ner caught the idea at once, started his men drilling hols 
in the segments where teeth were broken out, sent word ‘0 
his shop to have some teeth turned up, he secured tiie 
teeth, drove them in the segment and in a few hours had 
the colliery in operation. Mr. Garner had the idea pa‘- 
ented and gave the Irishman one hundred dollars for 
giving him the idea. 

The above, reports A. L. Brown, was the beginning of 
using the inserted-tooth coal crushing rolls. 
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The Essentials of Cam Design—I* 


By C. W. Sprovuty 


SYNOPSIS—In this articl various methods for design- 
ing cams are discussed. Each method is both illustrated 
and analyzed. The reason is given for the jerky motion 
produced by @ cam whose outline is drawn tangent to 
the roll positions in such a manner that the points of 
tangency are not coincident with the points where radial 
lines drawn through the roll centers cross the cam out- 
line. The harmonic motion method of design is pre- 
senied as better to develop a cam to give smooth, uni- 
form motion. 

Let A, Fig. 1, represent a short cylinder secured by pin 
B to the rod C, A being free to rotate on the pin B. On 
account of the guides D and £, the center of the roll A 
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FIG.3 
MetHop or Laying Out Cam Forms 


is constrained to move in the path OB. Now if the disk 
OFGH be rotated about the center O, it will, by friction, 
cause the roll A to rotate about B. If the curve FGH be 
a circle about O as center, as FG’H'’, no motion of roll 
A would be produced except that of rotation. But if 
the outline of the lower disk is made noncircular, as in- 
dicated by FGH, the roll center B will rise and fall in 
the line OB, and the motion of B will depend on the shape 
of the outline FGH. 

Such an arrangement may be called a cam mechanism. 
The lower disk is the cam, the cylinder A is the cam 
roli, and the rod C is the push rod. 

The purpose of this article is to determine how to con- 
struct the cam outline FGH so as to produce the desired 
motion of the push rod, and at the same time not violate 
any of the laws of physics—which is what so many cams 
“try” to do. Largely on account of faulty design, cams 
have received a bad name and are generally avoided when- 
ever possible—especially if the speed is high. But if a 
cam is properly designed and proportioned, it will run 
very quietly, indeed, even at high speed. 

"rom Fig. 1 it will be seen that by properly shaping the 
cain outline FGH we could produce almost any motion 
We please. As will be seen later, the word “almost” is 
here used advisedly. 

Perhaps the most common mistake in cam design is 


—_——_. 


*Copyright, 1913, Hill Publishing Co. 


to suppose the point of contact between roll and cam to 
be at all times in the center line OB. In Fig. 2, let N 
represent a stationary piece of metal planed off perfectly 
flat on the upper face PQ. Let M be a thin slab of metal 
planed off on top and bottom, and capable of sliding back 
and forth on N. Let O represent a roll, similar to a cam 
roll, and constrained to move only in the vertical line OB. 

Now if M be moved to either the right or left, the roll 
will simply rotate about its center O, just as the roll in 
Fig. 1 did when the cam outline was considered to be 
the circle FG'H'. In both cases there is no vertical 
motion of the roll, and the point of contact is in the line 
of centers OB. 

In Fig. 2, suppose the wedge-shaped block R to be 
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fastened to the slab M. As the slab is moved to the left, 
the block R comes to the position R’, and the roll will be 
moved in the vertical line OB, and the point of contact X 
will not be in the line of centers OB. 

Evidently the block arrangement corresponds to the 
noncircular-cam outline FGH of Fig. 1. Of course, if 
the working face of the block in Fig. 2 is considered as 
the developed cam outline FGH of Fig. 1, it would be 
(or at least it should be) a curved line, as indicated by 
the dashed line in Fig. 2. But this fact does not interfere 
with the above reasoning. 

From Fig. 1, it would appear that the push rod may be 
made to execute any desired motion. It is proposed now 
to work out several example problems and thereby deter- 
mine what motions may be produced. 

Suppose it is desired to have the cam roll in the posi- 
tions indicated below, at the times specified. 

Roll to rise 134 in. while the cam turns through 90 deg. 

Roll to rest while the cam turns through 90 deg. 

Roll to fall 134 in. while the cam turns through 180 deg. 

In Fig. 3 let O be the center of the cam shaft, and let 
C be the initial position of the roll, which is constrained 
to move in the path OC. 

From the statement of the problem we know that when 
the cam has turned through 90 deg., the roll center must 
be in the position C’ or 134 in. above its initial position. 
It is evident that the relative motion of the cam center 
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and roll! center will be precisely the same whether we con- 
sider the cain to rotate about the center O in the direction 
of the arrow, counterclockwise, and the roll center to move 
in the vertical line, or whether we consider the cam sta- 
tionary and the roll center to move out on the radial line 
OC and at the same time rotate in a clockwise direction 
about O. It is more convenient to employ the latter 
method in determining the cam outline. 

If we divide the 90-deg. angle into any convenient 
number of equal parts, say six in this case, and divide the 
distance between the initial and final positions of the roll 
(final position after 90 deg. revolution of cam) into the 
same number of equal parts, we can show the consecu- 
tive roll positions 1, 2, 3, 4, 5 and 6. We can now draw 
the cam outline tangent to these roll positions. 

Those who have thought seriously about the design of 
cam outlines will, of course, recognize that a cam designed 
by the foregoing method would give very poor results— 
especially if the speed is high. Before considering the 
whys and wherefores of the last statement, let us examine 
this cam outline. 

The cam outline was drawn tangent to the roll posi- 
tions. Evidently this will cause the roll to execute its 
predetermined motion—a uniform motion. But let it be 
noticed that the points of tangency of the roll positions 
and cam outline are not coincident with the points where 
the radial lines drawn through the roll centers cross the 
cam outline. These points are coincident only when the 
cam outline is a circle about the camshaft center. Also, 


a cam designed to give the roll a certain motion will not 
give the same motion to a roll of different diameter. This 


may be seen in Fig. 4. 

The curve DAK represents a cam outline, designed to 
have the roll center a distance OB from the camshaft 
center when the cam has turned through the angle DOB. 
The cam outline and roll must have a common point of 
tangency A. TT is the common tangent. BA is drawn 
from B to the point of tangency A, and is, therefore, per- 
pendicular to 77. The center of curvature of the cam 
outline at the point A is somewhere in the line BA 
(produced). But this line does not contain the cam- 
shaft center O, unless the direction of the cam outline at 
the point A is coincident with a circle about the point 
O as center. Obviously it is impossible to have a larger 
roll, C with its center at B’ (any point other than B on 
the line OB), and tangent to the cam outline at A. This 
establishes the important fact, which is sometimes dis- 
regarded, viz.: A cam will work properly only with a roll 
of the diameter for which it was designed. 

The cam of Fig. 3 was designed to give the roll a uni- 
form motion, i.e., uniform velocity. Consider the first 
statement of the problem: Roll to rise 134 in. while the 
eam turns through 90 deg. Suppose the roll, push rod 
and other parts attached to the reciprocating parts weigh 
3 lb., and the cam turns at the rate of 250 r.p.m. The 
function of the cam, then, is to cause the mass of 3 lb. 
to move through a distance of 134 in. in one-fourth of one 
revolution of the cam, or °/,), sec. At the beginning of 
this motion the mass is at rest, and, since the roll is to 
be at rest during the second 90-deg. turn of the cam 
(from 90 to 180 deg.), it should, of course, be at rest at 
the end of the first 90-deg. turn. But we have designed 
the cam outline so that, when the cam turns with a con- 
stant angular velocity, it will cause the roll to move in 
its straight-line path with a uniform or constant veloc- 
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ity. The force which causes the roll to move is, of 
course, applied by the cam. Now how much force would 
be required to cause the mass to acquire a rather high 
velocity in zero time? (The time is zero because at the 
instant the roll starts up it is at rest, and an instant atter 
it has started up it is “supposed” to have a rather high, 
uniform velocity, which continues uniform until it has 
gone up a distance of 134 in., when the mass is “suppose” 
to come to rest in zero time.) We know from physics 
that when a body starts from rest, and in a certain time, 
t, acquires a certain velocity v, that the following equation 
is true, where a is the average acceleration: 

o =e (1) 
We also know that F’, the force applied to move the body 
is equal to the mass m of the body multiplied by the 
acceleration, or 

F=ma (2) 
, 


oe and substituting this value of a 


From (2), @ 


in (1), we have 
. = Ft » 
Mm () 
Now in our case, we know that v is supposed to be a 
certain definite value: 134 — *°/,,, see. 2.43 ft. per 
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we gravity 32.2 
and ¢ = zero. Then the only possible way for the equa- 
tion (3) to hold true is for F, the force which moves ihe 
roll, to be infinitely great. 

What actually happens in such a case is: 

(1) At the instant the roll starts up a great pressure 
is exerted between the roll and cam. 

(2) Since the contact between the roll and cam is a 
very small area, approximating a line, and the pressure 
between the two is great, the metal of each is compressed. 

(3) While this compression is going on, the roll is 
gradually acquiring velocity along its fixed path. 

(4) As this velocity increases, the force necessary to 
move the roll decreases, hence the pressure between roll 
and cam decreases. 

(5) The metal of both roll and cam then expands, like 
2 spring, usually with sufficient force to cause the roll 
to fly clear of the cam. 

(6) The helical spring on the push rod (or whatever 
resistance is opposing its upward motion) then forces the 
roll back onto the cam, causing shock and noise. 

(7) The metal of the roll and cam is again compressed, 
expands, and the cycle of events is repeated, each time !:-5 
violently. 

The writer wishes to point out that this discussioi 
entirely from the standpoint that the function of a « 
is to cause masses to move in such a way as to prod 
the least possible shock. This is the consideration 
must be kept constantly in mind when designing cams 
gas engines, reapers, printing presses, sewing machi 
etc. In fact, it is the condition that must have prece: 
over all other conditions in any rapidly running a 
matic machine. It is not, however, the condition 
erning the design of cams for an automatic screw 
chine, or similar machine, where the cams must proc: 
certain kinds of motion—usually a slow, uniform-\ 
city motion and a quick return. But what has been ©*! 
in connection with uniform-velocity motion shows « 
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clusively that such a motion may be successfully employed 
only when the speed is comparatively low, and the masses 
moved are comparatively small. 

‘ince a cam outline designed to move the roll with a 
un‘form velocity will most certainly prove unsatisfactory 
at sigh speeds, we must seek some better motion for the 
ro!|. In other words, we must find some way to “round 
off the corners of the cam so as to make the motions of 
the roll easy and gradual” as suggested by so many prac- 
tical mechanics. Only too often, however, is this round- 


ing off of corners accomplished with a file and the good 
(or bad) judgment of the operator thereof. 
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If, in Fig. 5, the point A moves with a uniform velo- 
city about the circumference AA'A”, the projectionPP’P” 
of A on the diameter DD will move with what is known 
as harmonic motion. Evidently P will have a reciprocat- 
ing motion. If a tangent to the circle be drawn through 
any position of A, that point will, for the instant, be mov- 
ing along this tangent, with a uniform velocity V. 

From this it is evident that the radius of the circle r, 
drawn from any position of A will always be perpendicu- 
lar to the instantaneous direction of A’s motion. Also, 
since the velocity of A is constant, the radius, also con- 
stant, will, to some scale, represent A’s velocity, in both 
direction and magnitude. Such a line as r is called a 
vector. 

The point A, however, does not continue to move in the 
tangent, but moves in the path of the circle. In other 
words, in addition to its motion along the tangent, it has 
2 motion toward the center of the circle. This latter 
motion is called radial acceleration, and is numerically 

V2 


equal to —, where V is the linear velocity of A, and r 
r 


the radius. Because V and r are both constant quantities, 
the radius r will represent, to some scale, the acceleration 
of A in both direction and magnitude. (This scale will 
not be the same as the scale of velocities.) 

The part of this acceleration affecting P will be the 
projection of r on DD. That is, the acceleration of P 
is P P’: the acceleration of P’ is zero; the accelera- 
tion of P” is P” P’. Notice that the velocity of P’ 
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is a maximum when the acceleration of P” is zero, 
and that the velocity of P” is zero when its accel- 
eration is a maximum. From the foregoing it is evident 
that the acceleration of the point P, which has a har- 
monic motion, is variable. But the acceleration is finite 
and never infinite, and it is, therefore, possible to cause 
a mass to move with such a motion by the application of 
finite forces. 

Suppose it is required to design a cam which will 
produce the following motions of its roll: 

Roll to rise 144 in. with harmonic motion, while cam 
turns through 90 deg. ; 

Xoll to fall 1144 in., with harmonic motion, while cam 
turns through 90 deg. ; 

Roll to rise 114 in., with uniform velocity, while cam 
turns through 90 deg.; 

Roll to fall 114 in., with uniform velocity, while cam 
turns through 90 deg. 

In Fig. 6, O is the center of the camshaft and A 
represents the initial position of the roll. Lay off the 
semicircle B as shown, and divide it into any convenient 
number of equal arcs or angles (six in this case, for clear- 
ness, though a greater number should be used in a prac- 
tical case). Project the points 1, 2, 3, ete., onto the line 
OC (which is the path of the roll), giving the points 
a, b, c, d, e and f. Divide the 90-deg. angle into the 
same number of equal angles that the semicircle B was 
divided into. About O as center, and with radii Oa, Ob, 
Oc, etc., swing arcs aa’, bb’, cc’, etc. These points, a’, b’, c’, 
etc., represent successive positions of the roll center when 
the roll is revolved about the cam, and the cam held 
stationary—the revolution of the roll being in the op- 
posite direction to the direction of rotation the finished 
cam is to have. Using these points as centers, draw in 
the successive roll positions, and the cam outline for the 
first 90 deg. is drawn tangent to them. 

Evidently this cam will cause the roll to move with 
a harmonic motion. This motion, as we know, may be 
produced without “trying” to introduce infinite forces. 
It is, in fact, approximately the motion of the slider of 
eny slider-crank mechanism, such as the motion of the 
crosshead of a steam engine. 

The motion of the roll for the second 90-deg. period is, 
of course, from the given data, necessarily similar to its 
motion for the first 90-deg. period, except that it is in the 
opposite direction. The roll rises and falls the same dis- 
tance during the last 180-deg. period as it did during the 
first 180 deg., but the motion during the last 180 deg. is, 
from the given data, to be a uniform-velocity motion. 
Compare the cam outline to the left of the vertical center 
line with the outline on the right. The superiority of the 
latter is evident, even to the most casual observer. 

Cams designed to produce harmonic motions of their 
rolls have given very good service in practice, where the 
speed is not too high. Just what a “high” speed is de- 
pends entirely on the weight of the parts being moved 
and the velocity with which they travel. However, for 
average proportions, we may say that any speed above 
150 r.p.m. is a high speed. 

From the foregoing it is clear that the force required to 
cause a mass to move with a harmonic motion is a vari- 
able force. In a great many practical cases, the force, 
while acting for only a very small fraction of a second, is, 
when at its maximum, quite large. This force, which 
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is periodical, and quite large, is, in most cases, a cross- 
bending force on the camshaft and tends to produce 
vibrations. This, of course, is objectionable, and so much 
so that for practical work the harmonic cam fails under 
very severe duty. 

Since the harmonic cam fails under severe duty on ac- 
count of the forces being variable, we must seek the cam 
outline which will most nearly supply a uniform force to 
the roll. 

Let A, Fig. 7, represent a slab of metal, the top sur- 
face of which is a perfect plane. On this plane rests the 
block B, the lower surface of which is a perfect plane. If 
there is no friction between the two surfaces, and a force 
F' is applied to the block B, no matter how small the 
force F may be, it will cause the block B to move. But 
what kind of motion will it be? To answer this question 
let us consider the well known physical law: F = m a— 
force equals mass multiplied by acceleration. It is at 
once evident that, since we are supplying a constant force 
F’, and the mass of the block is constant, the acceleration 
must be constant. Or, conversely, if we move the block, 
which has a constant mass, with a uniform acceleration, 
it follows that the force required will be a uniform force. 

Now the relation existing between distance, accelera- 
tion, and time, is expressed by the equation S = a #. 
That is, if the block B is moved, with a onient accelera- 
tion, from position B to position B’ (a distance equal to 
S) in t seconds, then S = ¥% a f?; from which the ac- 

28 


ora Also, from the previous equation, 


celeration a= 
28 F 

F = ma,we havea=—. Or, = = 
m ft? m 


from which 


p= 25m 
which, constantly applied, would cause a mass m to move 
through a distance S in ¢ seconds, with a uniform accel- 
eration. 

Suppose it were required to design a cam outline which 
would cause its roll to execute the following motions: 

Roll to rise % in., with uniform acceleration in 15 
deg. revolution of cam ; 

Roll to rise 2 in. with uniform retardation, in 60 deg. 
revolution of cam; 

Roll to rest during 210 deg. revolution of cam ; 

Roll to fall 2 in., with uniform acceleration, in 60 deg. 
revolution of cam; 

Roll to fall 4% in., with uniform retardation, in 15 
deg. revolution of cam. (Uniform retardation is simply 
uniform negative acceleration. ) 

Let us keep in mind that we are concerned with keep- 
ing the acceleration constant, and not with the amount 
of that acceleration. That is, while the roll is going up 
the first 14 in. we are to so shape the cam outline that 
the force applied by the cam to the roll will be (almost) 
constant. 

Since our object is to keep the acceleration (and, there- 
fore, the force) constant during the first rise of ¥% in., 
we are at liberty to assume any speed we please for the 
cam. Suppose we assume that the camshaft turns through 
5 deg. in 1 sec. It will, therefore, require 3 sec. for the 
cam to turn through 15 deg., during which time the 
roll must go up 1 in. with uniform acceleration. Tak- 
ing the equation S = ¥% a #*, and substituting in it the 
known and assumed values, we have: 4% in. = % a (3)*. 


This last equation would give us the force 
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From which a = ¥% X */, = 1/, in. per sec. per sec. This 
is the acceleration that must obtain while the roll makes 
its first rise of 4% in. How far, then, must the rol! rise 
in 1 sec.? Taking the same equation, S = 14 a #, we can 
now substitute in it known values of acceleration and 
time, and solve for distance, or: 

S, = % X Vo X (1)? = 7/1, in. = distance roll 
rises in 1 sec. of time, or while cam turns through 5 deg. 

S,=% X '/, X (2)? = */,, in. = distance roll rises 
in 2 sec. of time, or while cam turns through 10 deg. 

S; = % X Vy X (3)? = %/1g = % in. = distance 
roll rises in 3 sec. of time, or while cam turns through 
15 deg. 

As in the previous cases, these distances are laid off in 
an upward direction from the initial roll center position 
and ares swung from the camshaft center to the corres- 
ponding radial lines, giving positions 1, 2, 3, Fig. 8, 
about which, as centers, new roll positions are drawn, 
and the cam outline drawn tangent to these roll positions. 

The next upward motion of the roll is to be uniformly 
retarded. That is, it is to undergo negative acceleration, 
and be brought to rest by the time it has gone up 2 in. 
more, during which time the cam turns through 60 deg. 
Let us now, for the sake of being perfectly general, as- 
sume that the camshaft turns through 10 deg. in 1 sec.; 
then it will require 6 sec. for it to turn through 60 deg. 
(The same speed of rotation as before, could, of course, 
be assumed, but the speed chosen is more convenient, 
and since any speed may be assumed, the one most con- 
venient should be chosen.) Again, taking the equation 
S = a # and substituting known and — “ae 

2X 2 
| @: ~3 
in. per sec. per sec. (It is altogether accidental that our 
acceleration here is the same as in the previous case.) 
Using this value of acceleration, we have: 
S,=% X Vo X (1)? = Vag in; 
S, = eX V5 X (2)? = */18 in. ; 
We X */o XK (3)? = 1s in.; 
S,=% XK “/o X (4)? = */ig in. ; 
S=%xX le X (5)? = *°/,, in.; 
S, = %X Jo X (6)? = */,, = 2 in.; 

Since the roll is undergoing negative acceleration (Te 
tardation), these distances must be laid off, in the order 
found, from position A, Fig. 8, downward. Then, as 
before, swing arcs about O as center and draw in the 
new roll positions a, b, c, etc., to which the cam outline 
must be drawn tangent. 

This method is followed through 360 deg., giving the 
complete cam outline as shown. 

Without doubt, cams designed to produce un!iorm 
accelerations and retardations give the best possible re- 
sults in practice. This is on account of the approxi- 
mately uniform pressure between roll and cam. ‘his 
uniform pressure, or force, tends to keep the met! of 
both roll and cam compressed a constant amount, and 
also tends to maintain a constant deflection ef the cam- 
shaft or cross-bending deflection. 


we have 2 in. = %a (6)?; from which a = 


TR 
or) 


% 


The Federal Weather Bureau estimates that the total 
money loss caused by the floods in the Ohio Valley last 
March was $163,000,000. The magnitude of the flood has been 
exceeded only once—by the flood of 1884 which took place in 
mid-winter. 
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Some Details of Heat Treatment’ 


SPECIAL CORRESPONDENCE 


SYNOPSIS—Nearly all shops find a vise department 
necessary, but not all assign definite work to it, allowing 
it, instead, to be a general “fixer-up” for the whole shop. 
The department here described has .its duties outlined 
aid is held responsible for them. The details of heat 
treatment given contain definite information as to just 
how the steels are handled to secure the best results. 


cAd 
9 


In the plant of the Root & Van Dervoort Engineer- 
ing Co., the vise department is maintained to handle 
parts that require bench work between two machining op- 
erations, and also to do the bench .work necessary to enable 
work to be more readily assembled. The most important 
work done by the department is to test cylinders, and 
cylinder-head and other castings. 

Parts that are previded with studs generally have these 
studs inserted in the drilling operations. There are, how- 
ever, a few of these castings that are awkward to handle 
on account of size or shape, and the studs are put in by 
the vise department before going into stock. 

There are several sizes of gasoline suction tubes that 
are cut off and bent in this department. They all have a 


The cylinders of this class of engine are placed with the 
open end of the hopper up, and with the exception of the 
1- and 2-hp. engines, a ring with suitable rubber pack- 
ing is placed at each end, according to the design, and 
fastened by the use of hexagonal nuts that fit the studs 
previously put in the cylinders, as in Fig. 3. The hopper 
is filled with water by means of a hose and the surface of 
the cylinder bore carefully examined for leaks. 

Another kind of cylinder is provided with a hopper 
surface with the opening disk ground to a flat surface. 
There are, of course, also the cylinders that are not sup- 
plied with hoppers but have a regular water jacket. Both 
these kinds of cylinders are tested under water pressure. 
Under this class of castings come also water-jacketed cyl- 
inder heads, exhaust boxes, etc. For the cylinders not 
supplied with hoppers, a false hopper plate is provided 
with a pet-cock, applied to the cylinder with proper pack- 
ing. This hopper plate has a coupling for the water hose. 


Heat-TrREATING DEPARTMENTS 


The heat-treating department is located next to the vise 
department, and is walled in so that the gases and smoke 








Fie. 1. Frxture ror BENDING CopPrEeR PIPES 


double bend, Figs. 1 and 2, showing the fixtures which 
do this work quickly and with fair accuracy. There are 
also several miscellaneous jobs done by the department, 
such as babbitting and making babbitt castings for bush- 
ing, ete., which are finally machined. 

There are several jobs both in milling and drilling work 
that it will not pay to jig up, therefore the work is laid 
off carefully by the vise department, the work being 
either transferred to the department or done by a man 
sent out from there. 

One of the most important functions of this depart- 
nent is to test castings subject to pressure, and to re- 
claim defective castings. There is a good water pressure 
at its disposal and it is also equipped with compressed 
air. A special enclosure, with a cement floor and proper 
Grains, is used for the water testing. At one end of this 
room there is a salammoniac tank made of concrete placed 
in the floor, with a capacity of about 4 cu.ft. There 
are two general classes of castings to be considered in this 
work, the ones that have to stand a high pressure and 
the ones that do not. 

_ Testing an open hopper cylinder, where the hopper 
is cast in one piece with the latter, does not necessarily 
need high pressure and is done by the gravity method. 


——.. 


*This article covers the methods of the Root & Van Dervoort 
Engineering Co., Moline, Ill. and was prepared by Messrs. 
Houston, Strombeck, Miller & Steen, of its organization. 
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Fic. 2. ONE oF THE ForMs AND PIPES 


cannot get into the machine shop. There are two black- 
smiths’ forges in this department used for a limited 
amount of production work. The work mainly done there, 
however, is forging and tempering tools for the machine 
shop and the t taking care of machine repairs. Next to 
the forges is a No. 2 B. & S. case-hardening furnace, 
which is run with fuel oil. Next to this is placed 
small Stewart furnace used for reheating case-hardened 
work and for other heating operations. This is run by il- 
luminating gas. Beside that is a cyanide furnace. A 
pyrometer is used on the case-hardening and reheating 
operations. 

Two sizes of case-hardening boxes are used, one about 
4x4x12 in. and the other 6x10x12 in. These, with the 
lids, are made of cast iron. If the foundry were not a 
part of the organization, the lids would probably be made 
of boiler plate. All the large work that is to be case- 
hardened is packed in Achilles case-hardening compound 
and left in the furnace from three to eight hours. Some 
of the work is quenched and called done, but some of the 
work that is more particular, is reheated in the smal] fur- 
nace and quenched. All setscrews, cap screws, etc., are 
treated in the cyanide furnace, the maximum penetration 
being obtained in about 30 minutes. 

The large furnace was remodeled a little to improve 
the uniformity of the heating. By tapering the wall sep- 
arating the combustion and the fire chambers or by plac- 


692 


ing a baffle wall at the proper distance from the oil and 
air inlet and then enlarging or diminishing the various 
holes located in the fire-chamber floor for letfing the ex- 
haust gases‘out the chimney, good results are secured. 

Success in the heat treatment of steel depends entirely 
on the chemical changes which take place in heating. 
The steel is received from the mill in the annealed ‘state, 
containing iron and carbon combined as a partly mechani- 
cal and partly chemical mixture. The mechanical mix- 
ture consists of carbon and iron in small atoms lying side 
by side in the steel, and the chemical consists of iron 
and carbon in solid solutions in the form of cementite. 
Cementite is a combination of three parts of iron and 
one part of carbon in solid solution and is the hardening 
constituent. When a piece of steel is heated to the high- 
est transformation point, the uncombined carbon and the 
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Fig. 3. Trestine A Hopper TAnk 

iron combine together to form a solid solution in the 
above proportions, and when quenched quickly from this 
temperature, as we do in a cooling bath, the chemical 
combination is held in the form which it takes at that 
temperature. 

If, however, we allow the piece to cool slowly from 
this temperature, the steel would turn into the original 
mixture of cementite and iron, forming what is called a 
pearlite structure, which is always the soft structure in 
the steel. The pearlite structure gives the greatest amount 
of ductility and the least hardness. The martensite struc- 
ture which we get when quenching from above the trans- 
formation point gives the greatest hardness and the least 
ductility. To form the martensite structure it is neces- 
sary to have at least 0.85 per cent. carbon or over. This 
amount of carbon will produce the hardness. Less than 
0.85 per cent. carbon will produce toughness in propor- 
tion to the amount of carbon in the piece, but will also 
be soft enough to be touched with a file. 

In carburizing work we always have two kinds of steel, 
in the core the carbon steel with a pearlite structure, 
on which we depend for our resistance to shocks, and in 
the case there is over 0.85 per cent. carbon; we depend on 
this for our file hardness and resistance to wear. 

It follows that if we have the proper amount of carbon 
in the work it is impossible to produce soft work, unless 
the piece is improperly heated and quenched, and on the 
other hand, if we have insufficient carbon in the work it 
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is impossible to produce a hardness capable of resisting a 
file. The transformation point of the steel is the point 
that is used for determining the temperature for quench- 
ing, and this point depends also on the amount of carbon 
in the steel. 


Some Detraits OF THE WoRK 


In carburized work there are two kinds of steel, high 
carbon in the case, of 0.85 per cent. carbon or over, and 
low carbon in the core, of from 0.15 to 0.25 per cent. 
carbon in general practice. This gives two transforma- 
tion points to work to, giving the greatest amount of 
hardness in the case, and the greatest resistance to shock 
in the core. The transformation point of 0.15 to 0.25 
per cent. carbon steel will be about 0.460-75 deg., and in 
the case of 0.85 to 1 per cent. carbon will be 1340 deg. 
to 1380 deg. Thirty deg. to 40 deg. should be added to 
these points to determine the quenching heat. This means 
that we can quench a piece of steel of this description at 
a high temperature, and produce the full strength of 
the core, then reheat the piece again to the lowest temper- 
ature without in any way changing the structure by the 
high heat, and quench and obtain the greatest hardness 
in the case. This is the method used to develop the 
greatest strength in the carburized piece. 

Many variations can be made to produce different 
grades of strength, hardness, ductility and elasticity in 
any single piece. In practice on this class of work, it is 
frequently necessary to sacrifice one quality for another, 
to produce a piece that will stand up under the special 
conditions in which it will be used. In some plants it is 
the policy to sacrifice strength in the core by quenching 
it to a low heat and so obtain a softer and more ductile 
core to resist shocks. This is not usually good practice 
and should be overcome by selecting the right kind of 
steel, and designing the cross-section of the piece prop- 
erly. Failure to do this causes many failures in ser- 
vice. 

A pyrometer is necessary to produce uniform results 
in operating the furnace for carburizing. Without one 
it is difficult to maintain a constant and uniform heat in 
the furnace. It is also necessary from an economical 
standpoint to prevent crystallization of the parts and the 
consequent increase in brittleness. A rise of 100 deg. in 
temperature during carburizing and a maintenance of this 
heat from two to three hours on a nine-hour heat, would 
have very little effect in decreasing the time required. 
but would have a great effect in increasing the brittlencss 
in the parts and the consequent trouble of failure 
through breakage when the parts are placed in ser\ 
There is no way to correct these conditions except 
reheating the parts to the proper temperature, and agu! 
quenching. 

While the cheaper method is to quench directly f: 
the carburizing heat, it is not good practice, and usualy 
produces unreliable results. It is fully as cheap to ins 
proper equipment and reheat every piece of work 
through the factory, developing by this process a tho 
oughly uniform product, in which there will be very 1! 
chance of failures. This is very hard to see in most !0¢ 
tories, as the results obtained are indirect from a ©’s 
standpoint. It has unfortunately become customary 
the management to expect a certain number of failures 
and breakages and to take no account of this, looking 
upon it as part of the business. 
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A large part of the case-hardening work is of such a 
nature that holes located in it are apt to cause cracks. 
These holes are carefully plugged with fireclay before 
case-hardening. Other pieces have holes that must be 
reamed after hardening, and such pieces are also carefully 
plugged with fireclay before case-hardening. 

One of the interesting jobs in this department is the 
ease-hardening of detents. These pieces have to be very 
tough and very hard to enable them to withstand the 
constant shock. They are case-hardened all over in the 
large furnace, taken out and cooled in the air. They 
are then reheated in the small furnace and the part to be 
hardened is dipped. The pieces are polished on one 
side and placed on a gas drawing plate. They are drawn 
to a dark brown or purple color and are then hard and 
tough enough to answer the purpose. Owing to the na- 
ture of the work done in this department, no attempt has 
been made to place it on a piece-rate basis, but careful 
operating instructions are prepared for each job. 
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A Handy and Unusual Drill Jig 
By Curisti1an F. MEYER 


The jig here described will be of interest to tool design- 
ers not only because the principle involved in its construc- 
tion is unusual, but also because the operation performed 
is one which appears frequently in the practice of the 
machine designer. 

The part to be drilled is shown in Fig. 1. 
ing provided with a keyway and two holes A and B at an 
angle of 120 deg. to each other and 60 deg. with the 
center line of the keyway. At the same time, however, 
the two holes are a certain distance (’ apart. 

The holes A and B must be correct in every respect. 
tt will be readily seen that, by the employment of or- 
dinary methods, it requires considerable skill and time 
to finish a bushing according to the above requirements. 
As these flanges are manufactured in large quantities a 
quicker and cheaper way had to be used for their correct 


It is a bush- 


production. 
THe Jig Usep FOR THE OPERATION 


The jig shown in Fig. 2 was designed for the purpose. 
It consists of a cast-iron base A and a supporting bearing 
B cast integral with the base. Another smaller bearing 
C is mounted upon the base and supports a steel bracket 
D in such a way that the latter may easily revolve about 
its longitudinal axis. This revolving motion, however, 
is limited by a stop pin in the bearing C, which extends 
into a suitable cutout in the hub of the bracket. The 
bracket D is the fulerum for the hand lever £, which 
may be swung out in a horizontal direction about a suit- 
able pin in D. Thus, the lever may be moved in two 
directions at right angles to each other. 

A bracket F is held to the lever 7, and it is provided 
With a pin about which a steel flange G swings in a hori- 
zontal direction. The roller holder H is fastened to the 
outer end of the lever EZ and supports a hardened-steel 
roller J, which has a rounded running surface. An ex- 
tension K, cast integral with the base, is provided with 
three round projections extending on both sides. These 
projections are bored out to receive the steel pins Z which 
are constantly pressed toward the lever HZ by means of 
the strong springs M. A cover V fastened to K by flat- 
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head screws holds the springs in place. The ends of the 
pins L extending toward the lever FE are securely fastened 
to a guide plate O in such a way that any pressure exerted 
upon it will be equally distributed to all three pins. The 
plate is shaped to suit the are which the roller J describes 
about the fulerum D. 

The bearing B has a bronze bushing P rigidly fastened 
to it. This bushing is threaded to suit a quadruple acme 
thread spindle Q. The lead of the spindle is made so that 
a revolution of 120 deg. gives an end movement to the 
spindle to correspond exactly with the distance C, Fig. 1, 
letween the two holes to be drilled into the bushing. The 
front end of the spindle Q forms a shoulder and a pin. 
The latter fits into the bore of the bushing FP to be drilled 
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BusHinG To Bre DrILLep 


Fic. 1. 


and is provided with a key to suit the keyway in the 
bore. Suitable holes are drilled through the pin in the 
proper positions to give sufficient clearance to the drill. 

The rear end of the spindle Q has a handle S fastened 
to it, which is designed to revolve the spindle to its 
respective positions. ‘To assure the absolute correctness 
of these positions a stop is provided working in a suitable 
cutout in the hub of the handle 8S. The top of the bearing 
B has a bracket T securely fastened to it, and this is pro- 
vided with a locating pin U held by the cover V and oper- 
ated by the knurled head W and the spring Y. This pin 
has a center point which fits into corresponding openings 
in the hub of the lever S, thus making any error in the 
operation of the lever and the spindle Y impossible. A 
similar bracket Z is also fastened to B and holds the 
hardened drill guide AA. 


USING THE JIG 


To use the jig, it is clamped to the drill-press table or 
held to it by means of the holes provided for that purpose 
in the flange of the base, in such a way that the center 
line of drill guide AA coincides with the center line of the 
drill. The lever / is then swung out to one position and 
2 bushing to be drilled placed upon the pin of the spindle 
Y, so that the key of the spindle engages the keyway 
of the bushing. 

The hand lever FE is swung back and the flange G 
placed on top of the bushing. The correct swinging in 
and out of Z is assured by the stop pin at the fulerum D. 
By means of the pins J and the springs M the plate O 
is constantly pressing against the roller J and, conse- 
quently, the lever F exerts a constant pressure on G@ 
against the bushing. In this way a close contact between 
the flange of the bushing and the shoulder of the spindle 
Q is assured. The spindle is set for the first hole by 


t 


placing the lever S in its proper position, so that the locat- 
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ing pin U engages the corresponding opening in the hub Af and Y by means of the constant pressure of the )! 


of the lever. The jig is then ready for drilling the hole 0. Thus the jig is immediately ready to drill the se. 
B (Fig. 1). hole A (Fig. 1). 

DETAILS OF OPERATION It will be seen that the jig not only allows of repla 

To drill the hole A (Fig. 1), the lever S is turned to the work quickly, but also assures its correctness. \ 


the second position against the stop BB, so that the pin U_ slight modifications, it can be used for any similar kin« 


+ 
Lé 
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ond 


ng 
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engages the other opening in the lever S. This gives the Work, also for a larger number of holes, and since work 


spindle Y and the bushing R the proper turn of 120 deg., of this class presents itself very frequently, the jig 
and also brings the latter sidewise for the correct distance be found a very useful suggestion for many designers 


iay 
n- 


C between the holes. The flange G, however, is still in gaged in the various branches of the industry where work 


contact between the spindle and the bushing; since the of the general character described permits applica 
lever E swings about D and has followed the motion of of the principle. 
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American Magnetic Speedometer Work 


By Eruan VIALL 


SY NOPSIS—Parts and action of a combination speed 
indicator and odometer. Method of making the flexible 
shafts and details of the machines. Some of the dies 
used for case work. Making the magnets. Testing small 
screw-machine parts for truth with the bore. Testing 
and calibrating speedometers, 
3 
The line of magnetic speedometers made by the Amer- 
ican Every Ready Co., New York City, comprises a num- 


an automobile, motorcycle or other vehicle, and the 
higher-priced models record both the total mileage and 
the mileage for single trips. 

One of the features of the salesroom of the Ever Ready 
Co., is the. layout shown in Fig. 1, in which various 
models of instruments are mounted on the wall, so that 
a flexible shaft A may be connected to any one of them, 
and various speeds or other workings of the instruments 
indicated, by turning the handwheel B, which operates 











**POpee ne reese 








Fic. 1. SpEEDOMETER EXHIBI- 


TION LAYOUT 











SPEEDOMETER AND FLEXIBLE 
SHAFT PARTS 


Fie, 2. 





Fig. 3. FLEXIBLE SHAFT WINDING MACHINE 


ber of models varying considerably in price, but all em- 
bodying the same principles of mechanical construction, 
the action of which will be explained in detail, as well as 
Some of the more interesting manufacturing methods. 

The term American magnetic speedometers is applied 
‘o instruments that record both the speed and mileage of 


a variable-speed device. The price of each one is plainly 
shown in nickel-plated figures near it. 


SPEEDOMETER PARTS AND ACTION 


The parts shown in Fig. 2 will give a good idea of the 
construction of the instruments. As the name “Mag- 
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netic” shows, the speed is indicated by means of the at- 
traction of a rotating magnet on a sensitively mounted 
hand and drum, the’ resistance of the hand parts to the 
magnetic action being supplied by a small coil spring, 
which tends to return the hand to zero. The magnets 
used are steel disks pierced, split, and mounted in a 
drum as shown at A. The drum B fits over this, with 
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small bevel gears (shown by the parts cut away) allow 
of a radial movement of the shaft and prevent undue 
strain on it while running. 


WINDING THE FLEXIBLE SHAFTS 


The outer casing for the flexible shaft is shown at _Y 
and the flexible shaft itself at O. This flexible shaft js 











Fie. 4. Driving Env or SHArr WINDER 


the pin through the center. The hand C fits on the end 
of the pin, and D is the kind of spring used to return 
the hand to the zero mark. 

A small bevel gear on the end of the flexible driving 
shaft, meshes with the gear F and drives it according to 
the speed of the vehicle as well as the distance traveled. 
As before stated, the attraction of the revolving magnet 
tends to turn the drum and spindle carrying the hand. 
The other side of the magnet holder, is shown at F. This 
view shows the ball bearings in the center, and also the 
“snail” which operates the spur gear driving the mile- 
age disks. 

At G@ is shown part of an instrument assembled, the 
mileage-recording disks being in place and in train with 








Fic. 5. Opposite END or WINDING MACHINE 

















Fig. 6. THe Wire WINDING GUIDE 
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Fig. 7. Dite ror BLANKING AND Drawine Cups 


the snail gear. These recording disks are operated by a 
Geneva motion, so that the movement is positive. At 
H/ is another assembly showing the small spring and hand 
spindle, while at J the sleeve and frame for the drive 
gear and shaft sleeve are in place. 

The entire mechanism fits into the case J and the dial 
K is put in place and covered with glass held on by the 
rings L. The parts shown at M are used to connect the 
flexible shaft to the gear on the automobile wheel. The 


Fic. 8. Cup Prerroratine DIE 


made up of 16 strands of No. 6 piano wire, wound a!'«'- 
nately by fours, in opposite directions, on a machine !ix¢ 
that shown in Fig. 3, of which there are several in w-e. 

This machine will wind shafts about 25 ft. in len<!h. 
which are afterward cut into the desired lengths. A core 
of No. 10 piano wire is first used as a mandrel, anc on 
this the four-strand No. 6 music wire is wound in one ‘i- 
rection, then back again in the opposite direction, an 5° 
on till four lavers have been wound on. The No. 10 core 








Que o 











October 23, 1913 AMERICAN 


is afterward pulled out, leaving a small hole through the 
cenier of the shaft. In the engraving the spools from 
which the wire is taken are shown at A. The bar B 
is used to shift the belt and stop the machine from 
whatever position the operator happéns to be in. 

The driving end of this machine is shown in Fig. 4. 
The end of the wire used for a core or mandrel is held 
in the chuck A. This chuck is on the same spindle with 
the gear B, which meshes with the gear C on the shaft 
with the pulley D. After the wire has been placed 


oO 
So) 
~2 
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ally feeding it along. Of course, the operator must start 
the coils correctly at each end, but after that the tool 
and wire feed along evenly as the core turns. Winding 
in this way makes a strong, flexible shaft that will drive 
the instruments positively, and with almost infinite wear- 
ing qualities. 


MAKING CASES 


The cups for the cases are made of 20-gage brass, 244 


in diameter and 2%4 in. deep. These are blanked 


in. 23/4 
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Fig. 9. Dre ror Perroratine TEN Howes 1n Cur SIDE 


Fie. 10. Dir ror First OPERATION ON GLAss RINGS 
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Fie. 11. Dre ror Currine Our THE Borrom 

in the chucks at each end of the machine, it is made taut 
by means of the handwheel /, which pulls back the chuck 
spindle. The shaft F, on which the pulley D and the 
gear C are keyed, extends to the opposite end of the ma- 
chine, and runs a similar mechanism so that the two hold- 
Ing chucks turn in unison. 

_ The opposite end of ‘the machine shown in Fig. 5 
is Very similar to the one first shown, except for the drive 
pulley. The tool used to guide the four strands of wire 
18 shown in position at A, and the same tool alone in Fig. 
6. This consists simply of hinged jaws as shown, with 
hardened contact pieces, the wire being fed through four 
Properly spaced holes, the winding of the wire automatic- 


Fic. 12. Die ror ForMiInG THE WIRE CHANNEL 
and drawn in one operation, with the punch and die 
shown in Fig. 7, using a double-acting press. The brass 
cup made with these tools is shown at A. At B is the 
blanking punch through the center of which the drawing 
punch C works. The sheet of brass is laid over the die D, 
against the stop shown. The blanking punch then de- 
scends and cuts the blank, carrying it down to the plate 
below, where it holds it with enough pressure to make a 
smooth draw, as the brass is forced downward into cup 
form by the punch in the center. 

The opening for the shaft sleeve is pierced in the cup, 
and the edges of the hole raised, with the punch and die 
shown in Fig. 8. Plain drawn and pierced cups are 
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shown at A and B, respectively. The cup to be pierced 
is placed over the horn C and then the punch D is 
brought down and the hole pierced and the edges raised, 
a knockout throwing out the small disk. 

Ten holes, besides this one for the shaft drives, are 
pierced in the cups, and this is done in the die shown in 
Fig. 9. The cup to be pierced is placed over the formed 
or post die A, and is held in by the small lever B. The 
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that most of the dies shown are fitted with guide posts 
and bushings, making what are practically subpresses: of 
them. 


MacGnet Work 
The magnets are blanked out in a punch press and 


hardened. They are then magnetized by placing them 
as shown at A and B, Fig. 13. Switches are conven- 
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Fig. 13. THe MAGNETIZING APPARATUS 
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Fic. 14. Tuer EvLectric SEASONING OvEN 





Fie. 15. APPARATUS FOR TESTING SMALL Fie. 16. Apparatus Usep ror Runnine IN THE 


TurNED Parts 


ten piercing punches are forced inward by the beveled 
pins in the part (. It will be noted that three of these 
pins have double bevels on them and force in two punches 
each. A cup with all holes pierced and the parts soldered 
in is shown at D. 

The brass rings uséd to hold the glass to the case, are 
blanked and formed into a shallow cup with the punch 
and die shown in Fig. 10, the result being as shown at A. 
The next operation is to cut out the bottom as shown at 
A, Fig. 11. The ring is then placed in the die shown 
in Fig. 12, and the edge bent inward, so as to form a 
channel for the glass-retaining wire. It will be noted 
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fi 
foe 


iently placed at C and D and ammeters at FE and 
After being magnetized the magnets are strung 0! 
gridded trays and placed in the electric oven, shown in 
Fig. 14, where they are heated to 320 deg. F. for 36 
hours, when they are again magnetized and are ready ‘or 
use. The oven shown has a capacity of 3000 magnets 
and was designed and built by the company. A light 
placed at A shows whether the oven is in operation oF 
not. 

Many of the parts used in the speedometers are made 
on screw machines and must run true within certain !'n!- 
its. To test the outside of these with relation to the bore, 
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the special testing fixture shown in Fig. 15 has been 
mae. Nine different spindles are provided for various 
pai's, the ends being made to exactly fit the respective 
bores. Each spindle carries a small gear on the lower 
en’, which meshes with a large center gear, driven by 
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TESTING SPEEDOMETERS 
After the speedometers are all assembled, they are 
tested for speed on stepped cones like those shown at A 
and B, Fig. 16, the steps representing various speeds 
from 10 up to 100 miles per hour. The speedometers 
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RUNNING-IN APPARATUS 


Iie. 17. 


DETAILS OF THE 
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a 
"1a. 19. SpEEDOMETER APPLIED TO REAR WHEEL OF 
MoToRCYCLE 
moans of a round belt from a small motor beneath. The 


truth of the revolving parts is ascertained by sliding the 
mounted indicator A, over the top of the fixture, and ad- 
justing its spindles so that it will contact with the piece 
to be tested. The handle B operates a brake used for 
quickly stopping the rotating parts. 











18. Sprep-CALIBRATING APPARATUS 


Fra. 


are also run 300 miles forward and 300 miles backward, 
to prove the proper working, and are coupled to the driv- 
ing mechanism shown under the bench, the power being 
supplied by the motor C. The method of driving will be 
more clearly understood by reference to Fig. 17. 

The shaft A is driven by the motor previously re- 
ferred to, and this connects to the various vertical shafts 
by means of spiral gears, the spiral gears on the shaft 
being splined so as to easily slide in or out of mesh, as 
shown at B and C. Each vertical shaft carries a large 
spur gear near the lower end, into which gears on the 
flexible speedometer shafts may be meshed, as at D and 
EF, From this it will be readily seen that a large number 
of speedometers may be driven and tested at once, from 
each vertical shaft. 


CALIBRATING 


The accuracy of each speedometer is finally tested by 
calibrating with a master instrument, as shown in Fig 
18. This instrument is permanently mounted at A and 
the one to be tested is readily attached to the shaft end 
at B. Both flexible shafts are run at exactly the same 
speed, being driven from the same pulley in contact with 
the cone C. Various speeds may be produced by turning 
the handwheel D, which moves the contact pulley along 
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the cone by means of a pinion and rack at F and F, re- 
spectively. Two belts G and H are used so that the speed- 
ometers may be run forward or back, as described. 

While the bulk of the speedometers manufactured are 
used on automobiles, a great many are also made for 
motorcycles, being applied to either the front or rear 
wheel. A motorcycle with the drive applied to the rear 
wheel is shown in Fig. 19, the special type of driving 
gear used being shown at A. The use of this kind of 
gear gives the shaft a smooth, even motion. 


Obtaining Angles without Using 
Trigonometry 


By Josern E. SecGen 


It is sometimes desirable, for theoretical purposes, to 
determine the exact degree of a given angle, that is, to 
obtain a result carried out to seconds and fractions of a 
second. Many tables of sines, tangents, secants, etc., are 
worked out only to minutes, and a given number of them 
only to every ten minutes. The functions themselves are 
easily determinable, but the difficulty usually lies in cal- 
culating an exact angle from the functions, even when 
using the tables. 

One method suggested is to ascertain the difference be- 
tween the two successive sines given in the table, between 
which the sine of the required angle would occur, and 
divide this difference by the difference between the suc- 
cessive angles shown in the table between which the re- 
quired angle occurs, a process better illustrated by an 


example. 
Example: Right-angled triangle—Hypotenuse = 3, 
Base = 1, Sine = 0.3333. Referring to table we find 


19° 30’ = 0.3338 
19° 20’ = 0.3311 
10’ = 0.0027 


This would be worked out as follows: 
10’ 
0.0027 

This method, however, is not accurate, as the incre- 
ment of the sines is a variable. 

The trigonometrical method of calculating the degree 
of an angle from the functions without the use of tables, 
is not commonly known. For this reason, a geometrical 
method, based on a simple formula, may be preferable 
under certain conditions, among which might be men- 
tioned the one cited above. 

The angle to be found is represented by A on the il- 
lustration. As two dimensions of a triangle must be 
known regardless of the method used, we will assume that 
the two given sides in this case are the hypotenuse H 
and the base B; H = 3 and B = 1. We then find the 
perpendicular P by the usual method, y 1/* — B*? = P. 
Substituting the known values, we have F 2.8284271. 
We then find the area of the triangle T, 7’, T”, the for- 
mula being base (B) X \&% altitude (P) XK 2 


19° 30’ x< 0.3338 — 0.8338 


2.8284271. We next determine the area of the segment 
T, T”, S. Hs equals height of the segment. This will 


be found, H — P = 0.1715729. The length of the chord 
T T” is2 B = 2. We now have the two necessary quan- 
tities to find the area of the segment, viz., height of seg- 
ment and length of chord. This, worked according to 
the following formula, is: 
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HsX2X2B, Hs 
3 2X 2B 


By substituting the known values, we have 


0.1715729 X 2X 2, 0.17157293 | gaan, 
3 5) x 2 = “« 266 


Add area of segment and area 


—_ 





the area of the segment. 
of triangle: 
0.28284271 + 0.2300266 3.0584537, area of sector. 
It is evident that if we knew the length of the are 
T S T”. we could find the angle 2 A, which, divided by 
2, would give us the angle A. However, since diameters 
and circumferences of circles are in direct ratio to their 
area, we may find the fractional value of the sector in 
relation to the area of the circle. 


Yeon = “2-3 
< HS. Ss 7 
rh A 
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OBTAINING ANGLES WiTHouT USING 
TRIGONOMETRY 


Area of circle = H* & 3.1416 = 28.2744. 

Since circumferences of circles are proportionate to 
their area, we may say that 28.2744 corresponds to 30") 
deg., or 1,296,000 see. 

If 28.2744 sq.in. correspond to 1,296,000 sec., then | 
eee sec., and 3.0584537 sq.in.. 

1,296,000 _ 3.058453% 
28.2744 l 


sq.in. corresponds to 





area of sector, corresponds to 


140,188 sec., which, reduced to minutes and degrees, 
38° 56’ 28”. This is the degree of angle 2A. To find 
the degree of angle A, divide by 2: 
38° 56’ 28” — 2 = 19° 28’ 14”, the required angle. 
This method is somewhat tedious, but where it is ce- 
sired to find the exact degree of an angle, and time is 10! 
of particular importance, it can be used with success. 
$4 


Be Sure Everything Is Clear 


One of the best tips to give the new man who has j! 
been set to work, suggests G. Myers, is to turn the ma 
chine over by hand. Especially is this true in regard 
machines having change-gear boxes. 

Recently there was placed a new man at a lathe whi:!! 
had a sliding gear that should not be changed « 
cept when the lathe is stopped. Either accidentaily or 
by design the gear had been moved into mesh with two 
others of different ratio. The result was a complete 
wrecking, and the loss of the machine until it was re- 
paired. 

The best rule is not 
but to investigate first. 


to take anything for granted, 
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Selling Costs, Wages and Expenses 


By Epwarp T. RuNGE 


SYNOPSIS—Many manufacturers overlook leaks in the 
selling end and charge it to the shop. The easiest way to 
locate them is to assume that your entire product is taken 
by another concern, at your factory door. Production 
costs do not depend so much on wages as some seem to 
think. Actual examples are given which show that when 
high wages accompany an increased output without fear 
of a cut in piece rates, the best results are secured for all. 
4 

The distributing expense of your product is a separate 
expenditure and should be segregated from your factory 
cost. It may handle the output of several factories or one 
factory, and also market jobbing goods you do not make 
but purchase. It is usually made up of advertising, sales- 
man’s salaries and expenses ; also cash discount, if a sell- 
ing concession, a percentage of the sales to cover future 
bad accounts (usually 4% of 1 per cent. of the sales), 
salary of the sales manager and his office expense, and a 
certain proportion of the administrative salaries, based on 
the time devoted by officials to the selling details and 
policy, likewise commission, which cannot be charged 
direct to the cost of the individual article, and miscellan- 
eous expenses of a publicity and selling character. 

Freight or transportation allowed on articles is usually 
an exception to this rule. It is best to hang a big red 
flag to this freight and treat it as a separate cost propo- 
sition, thus preventing the sales department losing sight 
of what is often a big expense leak. The general pro- 
cedure in cost finding is, for example, as follows: 





Factory cost.... $2.00 
Sales cost....... 0.50 
Outside erecting 0.10 
Ss cc chennds ; 0.10 
Royalty : ae 0.10 
Commission. . . 0.25 

ita acs $3.05 


A study of this example will suggest a division suitable 
for your business. This classification admits of ready 
comparison and enables you to locate differences quickly. 

How shall we prorate this selling expense against an ar- 
ticle? This is one of the deepest problems confronting 
us. If used as a percentage against the sales price, the 
market fluctuations make this method unreliable; if 
against the number of pounds or pieces made, the differ- 
ence in the cost per pound or piece is also an uncertain 
gage. If against the factory cost of an article, the dif- 
ference between the value of the materials entering into 
the article makes the result unsatisfactory. If as a per- 
centage against the productive or recorded labor, you have 
@ more certain basis; yet this is not absolutely correct. 
Some articles using a large percentage of labor are hurt, 
while those having a small portion of labor are benefited 
too much. 

if it can be done, the better way is to divide your 
product into its different classes, the division depend- 
ing upon practical analogous relations, or to divide your 
selling department into subdepartments. Then keep a 
record of the goods sold in each of the classes or depart- 
ments and also the sales expense of each. This is expen- 
sive and few manufacturers will do it. Therefore, the next 
best plan is by prorating it against the entire factory pro- 
ductive labor, using this percentage. 


It will usually cover 85 to 90 per cent. of your product 
and work an injustice only on the 10 to 15 per cent. This 
will reduce the uncertainty to a small per cent. of the cost 
of your product. The plan of separating the sales ex- 
pense first makes it a small fraction of your cost, say 10 
per cent., and should you be off 10 per cent. on this 10 
per cent., the percentage of uncertainty is between 1 and 
2 per cent. of the total cost of an article. This is usu 
ally better than a greater variation by the other methods 

Study the peculiarities of your business and the proper 
way will suggest itself. The practical way to determine 
what makes up your selling expense is to assume that 
another company has made you a proposition to buy your 
entire product f.o.b. your factory. What items of expense 
will be saved? ‘Those that remain make up the fac- 
tory and other costs. 


LABOR EFFICIENCY AND ITs SPECIALIZATION 


Say two men are paid $10 each for doing a cer- 
tain amount of work. later a man is found who 
can do the same amount in practically the same time 
required by these two men, and you pay him $20. Which 
is the cheaper proposition? One man requires half the 
space, supervision, etc., that two men do. 

For example, 200 men receive in wages say $12,000 per 
month. The plant is full of machinery, etce., in fact all of 
the space is taken. The business expands and 25 per 
cent. more product is needed to meet the demand. You 
build an addition to the plant, and purchase the extra ma- 
chinery and equipment. Next you must employ 50 more 
men and your payroll goes to $15,000 per month. 

The broad manager goes to his original 200 employees 
and guarantees them 25 per cent. increase in their wages 
provided they produce this 25 per cent. increase in the 
product. What happens? The product made is the same 
in both cases. The payroll is $15,000 in each case, but 
it is not necessary to build the addition, invest in extra 
machinery, etc. As a result the overhead expense is not 
increased as much in this case, and this saving reduces 
the cost of the product materially. 

Daywork is from 25 to 50 per cent. more expensive 
than piecework. Premium piecework is cheaper than reg- 
ular piecework. It gives both the employer and employee 
larger returns. Often two men will be failures on the 
work assigned them, but if they exchange work, each may 
become a success. Too often we find men working on op- 
erations they are not fitted to handle. The human factor 
must be studied, his strong and weak points noted. The 
former must be encouraged and the latter corrected. 

In a certain factory the countersinking of sections was 
done piecework by boys, about 18 years of age, who earned 
an average daily wage of $1.70. One little fellow had 
such a knack in this work that he earned $4.50 per day. 
The foreman urged the superintendent to cut the boy’s 
pay. But being a broad-gage official, he told the foreman 
that the boy was the cheapest employee in that depart- 
ment. The entire 6000 employees, mostly on piecework, 
watched for a cut to come. When a year had passed 
and no change was made, the example had such a moral 
effect that the product and wages steadily increased, while 
the costs correspondingly decreased. 
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A company losing $2500 monthly asked for advice. 
The business counselor told them to double their busi- 
ness. They feared this meant a loss of $5000 per month. 
They were asked how much longer they could stand the 
present loss, and replied, “About 18 months.” As loss 
was inevitable, they were advised to take the chance and 
at the worst go broke in 9 months, thus giving the men 
nine extra months to hunt new positions. This was tried, 
and after a year the profit was found to average about 
$2000 per month. The principle making this possible is 
shown by the following. For a certain period, say one 
month, the expenditures were: 


Ee AE = a en Sete a eee $10,000 
I Sa cl a a le ils lee 10,000 
CN i casa chase taste Cokie ennse aaa wae wars .. 15,000 
i Na ata le cere ia ka neh era ah ate ik Al $35,000 
ESS eer ee eon me rn 32,500 
Ee re re A ne ee er 2,500 
With Business Doubled 
ER ne rey SE San ro heasens canbe $20,000 
2 3 an ore re ee bas gaa ioe aierg iia 20,000 
SN Gt CN lt ade wtad eects ees Wen as aeeeew ens 18,000 
SR Sc a i a va das a gle a a Re $58,000 
EP EE CENT TOT OT Re E er 60,000 
Dh tod nial wae Smit ae abies WRT 2,000 


It will be noted that while the material and labor 
doubled, the expense only increased about 20 per cent., 
and while half of the product sold for $32,500, the bal- 
ance was sold for $27,500, or $5000 less to push it. The 
trick is in doing a large enough business to maintain a 
proper ratio between your productive labor and your over- 
head expenses. On the other hand, supposing the busi- 
ness had declined to a volume of only half, because pro- 
gressive competitors had succeeded in capturing the other 
half, what would then happen ? 


EE it vc Sc uid Fie ata a kee wie ars wigan ee ae $5,000 
ia a a a ea ei a 5,000 
a Rao ise ae eee eee ee a ees aa 12,000 
A en RE ny ee $22,000 
Product sold for (4 of $32,500,....... 16,250 
cee ae a etal an a aha ate ae a $5,750 


This shows the item of expense in its true light. By 
doubling the business it increased about 20 per cent., 
yet in cutting this production in half it is usually only 
possible to reduce the expense 20 per cent. 

It has been my endeavor to point out underlying prin- 
ciples rather than to give specific advice which can be 
followed in all cases. There is no panacea which can be 
applied in all instances. The manager must analyze, 
record and devise his own policies, based on the conditions 
of his particular plant. He must avoid perhaps 90 per 
cent. of the detail and concentrate on the remainder, as 
weil as the broad general policy. 


How to Grind a Long Splined Shaft 
By Rosert J. SpeNcE 


Very few grinding-machine operators can grind a long 
splined shaft without getting either a hump or a flat 
spot diametrically opposite the spline. Many good grinder 
hands absolutely refuse to grind such a shaft through fear 
of accident, due to the work-shoes catching in the spline. 
Yet it is a simple matter to grind such a shaft perfectly 
cylindrical, without any risk of accident. 

To properly grind the shaft, it is necessary to have 
close-fitting strips of wood in the spline, and new, wooden 
workshoes. Force tightly fitting strips of maple wood 
into the spline at the points where each shoe is to have 
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a bearing. Be sure that each strip bottoms in the spline, 
because if it does not a hump will be ground on the sie 
opposite the spline, due to the spring of the strip when 
in contact with the work-shoe. If, in grinding, the strip 
of wood is pressed too far below the diameter of tie 
shaft, by reason of the fact that it does not bottom in 
the spline, the work-shoe will catch in the sharp edge of 
the spline, and things will happen. 

Allow the strip to project a trifle above the spline 2| 
the start, and before bringing the shoe up against tlic 
work, take the first cut across the length of the shaft 
with the wheel, and thus grind the pieces of wood rough|y 
to the diameter of the shaft. Then proceed to grind as 
usual. 

It is impossible to grind a splined shaft round with 
worn work-shoes. It is imperative that the shoes be thie 
exact diameter of the finished shaft. It is even better io 
have the shoes 0.002 or 0.003 in. smaller at the start than 
the called-for final diameter. Use new shoes. 

Do not attempt to grind a splined shaft with metal 


shoes. Metal shoes invariably catch in the wooden strips 
and cause trouble. By all means use wooden work- 
shoes. 


The best results can be obtained by placing the steady- 
rests eight inches apart. 

If the above suggestions are carefully followed no dif- 
ficulty whatever in grinding the shaft should be encoun- 
tered. 

2 


A Simplified Form of Trammel 


By W. H. MAtuory 


The accompanying illustration is a simplified trammel 
very easy to make and easily adjusted. It consists of a 
flattened connecting bar A, with flattened finger points B 
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which, when tightened in the clamps C, retain their firm- 
ness. 

The clamps are so constructed with a spring tension 
that when released for adjusting the bar or points, they 
slide easily without any side motions. 

3 

Partly as a consequence of the construction of the Panama 
Canal and partly as a result of other causes, an enormous 
sum is being expended the world over for port developmen<. 
The investment which is being made to take care of th 
anticipated growth of ocean-borne commerce, is close to 07 
billion dollars. In the United States, Seattle is expendin- 
$20,000,000; Los Angeles, $10,000,000; San Francisco, $9,000,0' 
New Orleans, $9,000,000; Boston, $9,000,000; Philadelphia 
moving for large improvements; Mobile is doing the sam 
and the smaller gulf ports are all perfecting their dock f 
cilities. Canada has undertaken extensive improvements <t 
Halifax, Montreal, Toronto, Vancouver and Victoria. in 
Europe, the ports of London, Hamburg, Havre, Bonlogne and 
Calais are being improved. All the principal ports in South 
America are receiving the benefit of large expenditures.— 
“Greater New York.” 
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LETTERS FROM PRACTICAL MEN 


Recessing Tool 


The tool shown was designed to form a recess in a 
34-in. hole at a definite distance from the face. There 
was a projecting arm on the work which caused the tool 
to have considerable overhang. The tool consists of an 
eccentric sleeve A with handle, boring bar and cutter B, 
and bushing C to fit the turret. The only part of the 
sleeve which is eccentric is the front end back to the first 
shoulder. This part is made a running fit in the work, 
and has been cut away as shown to permit the sleeve to 
rotate and also to make room for the chips. 
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Recesstne Toor 


The boring bar proper is about 3/5 in. smaller in diam- 
eter than the bore of the bushing, and is a sliding fit 
on the pin C. It is able to float in a horizontal direc- 
tion to the extent of the difference in bore of the bush and 
the diameter of the bar at D. 

When the bar enters the work the eccentric is in such 











cut. The position of the recess in relation to the face 
of the work is not dependent upon the position of the 
turret, but is positively secured by the position of the 
shoulder on the sleeve. 
R. BisHop. 
Toronto, Canada. 
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A Universal Spring End 
Forming Fixture 


Fig. 1 shows a spring with both ends bent at right 
angles with the body. Each spring must have exactly the 
same number of coils and be the same distance from 
center to center, as shown at A. 

Fig. 2 shows a front view, and Fig. 3 a side view of the 
fixture used for this operation. The spring is first wound 
on an arbor in a speed lathe, each spring being about 
31% ft. long, as shown at A. The spring is placed in the 
groove in the hardened-steel block B (which is the same 
diameter as the outside diameter of the coil) with the 
first coil overlapping as shown at C. 

The hardened-steel block D, which is fastened to the 
lever £, is then brought down from its upright position, 
as shown in the dotted lines and the two sharp prongs, 
Fig. 4, which are the proper distance apart, are forced 
between the two last coils on each end of the spring. 

The two hardened-steel prongs G and H are now forced 
down in back of the two outer coils, and at the same 
time the two levers J and K are forced down until they 





FIG.3 
Sprinc Enp ForMING FIXTURE 


a position that the thick part of the sleeve projects 
anc covers the tool. As the sleeve is rotated by the 
handle, the thin side of the eccentric approaches the tool, 
With the result that the cutter projects and forms the re- 
cess. The reverse operation is performed before with- 
dray wing the tool. 

The movement of the cutter is in an are round the 
pin (’, but as the depth of the recess is small in compari- 
Son with the length of the radius, it may be considered to 
Move in a straight line. The main advantage of the tool 
is that it is piloted in the work and held steady to the 


strike the top of the adjusting screw L. The ends are 
now bent at the desired angle. 

The three levers Z, J and K are then returned to their 
original positions and the spring A taken out of the 
groove. By nipping the coil at M, Fig. 4, with a pair of 
cutting pliers, we have the finished spring as shown. 

This fixture can be used for any size of wire, and the 
ends of a tight-coiled spring can be formed just as rapid- 
ly as an open-coiled spring. 

F. MayHew. 

Philadelphia, Penn. 
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Altering a Core Print to Produce 
Better Castings 


Among the products of a plant in which I had charge 
of the production was the cast-iron part shown in Fig. 1. 
As will be seen, the casting has a cored rectangular slot 
.n its center. Metal patterns and core boxes of the best 
workmanship had been made up as the castings were re- 
quired in thousands. The molds used being made from 
the patterns lying in a flat position and the blind end 
of the core being unsupported, the core print P, Fig. 2, 
had been made relatively long. The width of the core 
was the distance between the “posts” on the casting, and 
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Fig. 3. PATTERN 
AS CHANGED 


Fie. 2. ORIGINAL 
POSITION 


Fie. 1. Tue Tron 
CASTING 


where the print passed between these posts it had been 


carried a little wider or until it met the receding sides of 
the posts, the increase being twice the distance A. 

Obviously, it would have been impossible to pull the 
pattern out clear if the print had been squared off to the 
dotted lines in Fig. 2, as the little triangular section of 
sand would have stood neither pulling nor pouring. Thus 
it was that all the castings came to me with extra metal 
on the inside of each post that had to be filed and ground 
off and seldom was this excess restricted to the dotted- 
line area, the molder adding a little for good measure. 
This grinding and filing was regarded in the shop as a 
necessary evil, probably from long association with it; 
but being new to the job, I jumped at the conclusion that 
the place to take off the excess was in the foundry. 

Accordingly, patterns and core boxes were called in. 
The first thought was to form curved faces in the core 
boxes for a distance equal to the length of the posts. 
This was rejected because the back draft of the core would 
prevent its removal from the core box unless loose pieces 
were supplied. 

In Fig. 3 is shown the plan that was adopted. The 
print P was beveled off to 45 deg. at all four edges carry- 
ing the beveled faces down to within 3%; in. of each other 
at the line of intersection with the posts. Correspond- 
ing pieces were added in the core box. 

These changes made both the mold and the core eas- 
ier to form; they narrowed the straight face left between 
the posts to practically the curve of the circle and the 
excess of metal left to be dressed off was no more than 
appeared on the parting line on the outside, which was 
usually negligible. 

DonaLp Hampson. 

Middletown, N. Y. 
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Safety Shipper Handle 


When a countershaft is not located directly over a ma- 
chine, the shipper handle is generally placed in such a po- 
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sition that the end protruding downward is directly above 
the open floor space in line with the heads of passing 
workmen. These handles are a constant source of worry 
to workmen moving around them, and though every fa:- 
tory has a number of these handles, the attempt is seldom 
made to shorten them, or to provide means for protectiiy 
workmen from knocking their heads against them. On 
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SHIPPER Down 


Fig. 1. View with Suiprer Up Fie. 2. 


the other hand when a shipper handle is shortened to 
the extent where the hand can just barely grasp it, it is 
not convenient for use. 

The accompanying illustrations show a simple arrange- 
ment by which shipper handles can be made short enoug!) 
to insure the safety of the workman passing under them, 
and by which they can be lengthened when needed. 

Fig. 1 shows a view of the improved shipper handle. 
It is made with a wooden handle A, which slides be- 
tween the guides B. These guides are made of sheet 
iron and are fastened to the sides of the shipper handle. 
When the handle requires to be moved the workman 
reaches up and pulls it down by means of the clip (. 
When not in use, the handle may be pushed up out of the 
way. A tempered spring D, bent round on the end, is 
placed in the groove F, and holds the handle A in place. 
When the handle is pulled down, this spring is forced 
backward. A stop pin F is shown at the top of the 
handle A. Fig. 2 shows a view of the shipper with the 
handle A pulled down. 

James E. Coo ey. 

Hartford, Conn. 


An Inexpensive Method of Machining 
Large Worm Wheels 


It often happens in machine shops that a worm wheel 
must be gotten out quickly for some rush job. If a heb 
of the required pitch and diameters does not happen 10 
be in stock, quite a long delay may be caused, as tiie 
usual methods of machining such a part require consi(- 
erable preliminary preparation. 
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The accompanying illustrations show a form of hob 
with inserted cutter, which can be easily and quickly 
made at far below the usual cost, and with which ex- 
cellent results can be obtained. 

At A, Fig. 1, is an ordinary worm of the required pitch 
and diameters, with a groove milled in one of the teeth 
to take the formed cutter B. Fig. 2 shows a section of 
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FtG.2 


FIG.3 


An INEXPENSIVE METHOD OF MACHINING LARGE 
WoORMWHEELS 


the groove with the cutter B inserted. ‘To hold the cut- 
ter B firmly in place, a screw C, Fig. 3, is provided. 
Fig. 1 shows the tool in position in the worm A. Plenty 
of chip space must be provided by the chipping or mill- 
ing tooth of the worm, as shown in Figs. 1 and 3. 

When a complete hob is used in the usual way, it is 
mounted between the centers of the lathe and driven by 
means of a lathe dog while the wheel to be machined is 
suitably mounted on lathe carriage and fed inward 
toward hob as required. 

JOHN GRAHAM. 
Sparrows Point, Md. 


Forming Dovetails in Porcelain 


A manufacturer of porcelain tiles was confronted with 
the rather difficult problem of forming the back of the 
tile in such a way that the cement with which they were 
fixed, would have a positive grip. This meant that in 
some way the tile must have a kind of undercut recess 
at the back; but how to do this without increasing the 
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cost, or interfering with other processes of manufacture, 
proved somewhat puzzling. 

One day, by accident, the rubber ring from a mineral- 
rater bottle got into one of the dies. The die was filled 
up with clay dust and pressed, but instead of the ring 
being fixed in the tile, it still remained on the plunger of 
the die, having made in the tile a circular undercut re- 
cess, larger than itself. This was brought to the notice 
of the manager, who then had two pieces of rubber about 
1 in. in diameter and % in. thick, fixed about 44 in. in 
the plunger, as in Fig. 1. These pieces, under pressure. 
became as shown in Fig. 2, and when the pressure was re- 
leased, resumed their original shape, as shown in Fig. 3, 
helping to release the tile from the surface of plunger. 

This method proved to be quite satisfactory and met 
all requirements. 

J. T. Bowers. 
Manchester, England. 
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Accessibility vs. Compactness 


Ingenuity in making a machine compact is a good 
thing so long as common sense is used. Everyone has 
come across cases where the machine builder has exceeded 
the limit, and the way of the repairer is hard. 

I have in mind a certain machine which has been run- 
ning night and day for practically five years. Needless 
to say, adjustment to make up for wear and tear has 
been necessary from time to time. The machine is a 
marvel of compactness and the more one tries to adjust 
un-get-at-able setscrews, locknuts, etc., the more one mar- 
vels why on earth they should be put in places where it 
is only possible to tighten them with a hammer and 
chisel. Surely the designer saw the possibilities (or 
rather impossibilities) and could have made a sacrifice to 
compactness in the acceptable form of accessibility? 

This gem has another peculiarity. It has no even di- 
mensions, these being all in odd sixteenths. The only 
apparent reason for this seems to be sheer cussedness, 
coupled with a desire to bother the repairer, who doesn’t 
usually possess a toolroom, and often has to bore out, 
say, a 1,%-in. diameter hole when a 11%-in. diameter 
twist drill would have served both his and the machine’s 
purpose. 

The machine is now adjusted to the utmost and various 
dodges resorted to in order to get a little more throw 
here, a little less there, and so on. The designer would 
scarcely recognize his original design. It re- 
deeming feature, however—it serves as a warning and an 
object Jessen to all who have to deal with the repairing 
and adjusting thereof. 


has one 


Joun C. WELLs. 


Manchester, England. 
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ForMING DovETAILS IN PORCELAIN 
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Repairing Broken Tangs 


The illustration shows a method of repairing drills and 
reamers where the tang has been twisted off. A rectangu- 
lar piece of annealed tool steel is brazed into a milled 
slot, as shown. All dimensions, of course, will vary with 
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REPAIRING BROKEN TANGS 


the size of the drill or reamer. The drill, except the 
shank, is kept cool by being wrapped in wet waste and 
the entire shank is reground just enough to true up. 
C. SHIPLEY. 
Plainfield, N. J. 


%8 
Clamp for Holding Gibs 


We were making some machines that had five slides 
to each machine and a gib to each slide. This device 
was made for holding the gibs in place while drilling the 
pin hole, or spotting for screws. Instead of putting the 
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CLAMP FOR HOLDING GIBs 


machines together, we used the clamp shown, putting it 
between the angle and the gib and tightening. It is a big 
time and trouble saver. 
JoHN Y. Luoyp. 
West Philadelphia, Penn. 
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Oiling the Lath 


In doing short work on the lathe the -oil soon works 
out from under the carriage. This was eliminated in 
one machine shop, as shown in the illustration. 

At four points, as illustrated, a grease cup was at- 
tached with the drilled hole leading directly over the V. 
This hole was met by one from each side of the V and 
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grease distributed across the V by a chipped channel. 
This method kept the carriage lubricated satisfactorily. 
C. D. MicHENER. 
Ceeur d’Alene, Idaho. 
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Using Broken Steel Stamps 


When using steel letters and figures that are slightly 
worn and broken, it is interesting how the different let- 
ters can be formed by a combination of a few letters and 
figures, and a special stamp, called a “doctor,” as shown. 

The doctor should be the same width as the letters 
used. An F can be changed into an E, by stamping the 
lower part with an L; or an F can be made by inverting 
a J and stamping a crossbar; an R can also be made with 
an inverted J and figure 1, by stamping one over the 
other. By inverting a V and using the doctor, we have 
an A. An inverted p will pass for a d, and a C doctored 
properly will make an e. An inverted D and a J make 
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a g; two I’s and a crossbar make an H, or an N, and 
two V’s make a W. It is easy to make a Q out of an 0, 
and an inverted W will pass for an M. A combination of 
a figure 1 and two inverted J’s, with a little doctoring, 
will make an m, or an n, and a figure 9 stamped a little 
low will pass for a g, if doctored up a little, and so on 
through the alphabet. An endless number of combina- 
tions will present themselves, when you have a set of 
broken letters and figures. A few combinations are shown 
in the illustration. 

It would be better to do away with the &, out of the 
set, and replace it with a doctor, as it will be used more 
frequently. 
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The Emergency Man 


The pattern maker or molder employed in the experi- 
mental department of any large manufacturing plant 
has a most interesting situation. If he should happen 
to be a mechanical genius he is in his glory, for his op- 
portunities to invent short-cuts have no limit. Most of 
the work consists of creating castings of odd sizes an‘ 
forms from standard-sized patterns and, as the cost o! 
production must be at a minimum, the ability of the man 
to invent practical makeshifts without resorting to regu- 
lar lay-outs must be greatly above the average. 

Take a simple job by way of illustration: The shop 
order called for an increase in size of a 10x14-in. D 
slide-valve steam-cylinder pattern to 11x16 in., a simp!¢ 
change for the man who knows how. The increase ii 
length was accomplished by screwing roughly band-sawe'l 
inch-thick flanges outside the regular pattern flange:. 
Dummy flanges, of the required diameter and thicknes:, 
but having an inside diameter corresponding to the core 
prints on the pattern, were sawed. A strickle the exact 
length of the altered pattern was sawed and notched 13 
in. deep by 1 in. long on either end. (The use for this 
is explained later.) 
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The steam chest was lengthened with 1-in. strips of 
zging bradded on either end of the body and flange (the 
valve-stem bosses first being removed and then spotted 
sitside the lagging), but the width and depth were not 
inereased. The core prints for the inlet and exhaust 
steam flanges were lagged with 14-in. old leather belting, 
the circumference of their respective flanges receiving the 
same treatment. Two half patterns were then sawed 
for making up the steam-chest flange in the mold. This 
left the pattern ready for the sand. 

The body or barrel core box was made by nailing 
'4-in, strips of lagging the exact length of the pattern, 
centrally in an old 12-in. stock core box. Inch strips 
the length of the core prints were bradded at each end 
of these. 
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flanges and filled in the extra width of flange caused by 
the flange inside the lagging on the standard 10-in. pat- 
tern. 

The filling in and making up of the steam-chest flanges 
was accomplished in like manner and the print impres- 
sions were cut out to accommodate the increased length 
of core. 

The mold was slicked and leaded and the cores “set.” 
Other than a little roughness, no extras were called for 
in the core room and the casting turned out as fine as 
though weeks had been spent in preparing a regular pat- 
tern and core boxes. 

It evidently results that the genius behind the out-of- 
the-ordinary rush-order casting is a knight of the plane 
and chisel, but codperation above the average between 
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STEAM CHEST CORE BOX 
How THE PATTERN Was INCREASED IN SIZE 


The ends of the chest core box were removed and 1- 
in. strips inserted before screwing in place again. The 
port and exhaust core prints in the chest box were not 
changed, as the style and travel of valves was to be the 
same as in the 10x14-in. cylinder. 

The port core boxes were sawed midway between the 
points where the steam enters from the chest and where 
it reaches the cylinder. One inch was inserted and they 
were then glued and cleated together again. 

The steam-outlet opening in the exhaust core box was 
“plugged” or “blinded” and a loose print was doweled 
in the center of the plug for spotting the larger pipe- 
opening core. The pattern and core boxes were then 
complete. 

The molder rammed up his flask in the usual manner 
and when the pattern was removed from the sand the 
nly difference in the appearance of the mold from that 
made by a regularly finished and shellacked pattern was 
roughness on the lagged portions. 

The loose sand was removed from the flange impres- 
sions with a “lifter,” and the dummy flanges rapped in 
position at the outside limits of the body mold. The 
strickle then came into use and the molder swept out %4 
in. of sand from the body of the cylinder between the 
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the “sand rat” and “wood butcher” must obtain in order 
to produce results. R 
P : ik F. R. CALKINs. 
New York, N. Y. 
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A Miller Vise ius Small Work 


The vise illustrated in Fig. 1 is a type that serves 
many purposes in making high-grade watch tools. The 
vise is built of five sections, all of which are hardened, 
ground and lapped. Various sizes of these vises are 
made, and they are often used in angle-plate grinding 
as described in Vol. 36, page 224. 

By observing the drawings the construction may be 
easily understood. The grooves A milled in the edges 
are for clamping the bench of the lathe bed to a square 
platform. 

This platform has a flange secured to two adjacent 
sides so that the vise may be clamped in contact with 
them if desired. The upper surface of the platform is 
drilled and tapped for the clamp screws. 

Numerous milling operations may be performed on 
work held in the vise when mounted in this manner. 
As a means of extending its utility the sub-base, Fig. 2, 
and graduated base, Fig. 3, may be employed. 
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Across the upper surface of the sub-base, Fig. 2, a 
groove is milled corresponding in width to the width of 
the vise, permitting the vise to slide into it. It may be 
clamped by means of the small clamps A. 

The setting also has a groove cut into its periphery 
which leaves the lower rim or flange 0.003 in. thicker 
than the depth of the recess in the base, so that the 
clamps can bind. The assembled device may now be 
placed upon the platform as described above, and the 
vise set to any angle. 
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Fic. 2. Sus-Base 
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Fic. 3. ASSEMBLED VIEW 


No provisions for clamping are here shown, but by 
way of suggestion it might be stated that counterbore 
screw holes could be located in the base to match 
those in the platform. Slots machined in the base 
would answer, or any other method which seems desir- 
able. 


Gus. HAESSLER. 
Elgin, Ill. 
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In the report of the Isthmian Canal Commission to the 
Secretary of War, a resumé of the cost of the canal so far 
shows that the grand total reached $314,370,977. There was 
spent for sanitation in the Canal Zone $16,132,056; for civi! 
administration $6,370,866; for fortifications $2,965,939, and for 
construction and engineering $185,316,095. From the sale of 
old material, for work done for various concerns and for the 
water rentals from Panama, the United States has collected 
nearly $10,000,000. 
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Genuine greenheart has the reputation of being the most 
resistant wood to the attack of marine borers and to decay. 
Borers are especially bad in tropical waters. The wood is, in 
addition, hard, heavy and durable, and not subject to dam- 
age from impact and wear. Indisputable records show that 
the best grades of this wood surpass iron and steel as ‘% 
lasting qualities in contact with salt water. Logs of it have 
remained intact under water for one hundred years. Lock 
gates in English canals have been made of it for years, and 
the only limit of their durability so far has been the lengih 
of service of their iron bolts and fastenings, which usually 
can be renewed without much trouble. Greenheart in Liver- 
pool lock gates built in 1856, removed to allow a deepenins 
and widening of the ship channel in 1894, was used ovir 
again when the gates were reconstructed. The sills and 


fenders of the lock gates at Panama will be made of green- 
heart, and much of the docks will be constructed of it. 











AMERICAN 


C-tober 25, 1915 


DISCUSSION OF 





(TNL 


A Carburetor Pipe Drilling Operation 


On page 367, M. F. Webster asks for information on 
carburetor pipe perforation. The accompanying illustration 
shows a jig which I made and which performed the opera- 
tion with success. The only difference between Mr. Webster's 
tube and mine is that I use No. 70 and No. 80 drills and the 
centers of the holes are , in. 


No.8 Drill. 


) CO 


No.8 Drill. 
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TUBE REMOVER ANDSTOP 


Jig ror Drittine Carsureror TUBE 


| use a small sensitive drilling machine and a small 
chuck that runs dead true, and has speeds according to 
table for whatever size of drill is being used. The most 


important point is to see that the sliding spindle is perfectly 
free so that the drill may be felt when drilling. 

The first 3% in. of the hole in the jig is drilled with a \4- 
in. drill, the remaining % in. being drilled with a letter D 
drill. This allows the tube to go in easily until the last \% 
in., when the smaller hole holds it firmly for drilling. The re- 
maining half of the smaller hole is occupied by the enlarged 
end of the tube remover. 

Ss. R. HARRINGTON. 


Ontario, Canada. 
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The Merits of Limit Gages 
There were recently published (Vol. 38, page 649) the 
views of several American firms in regard to the question 


of limit-gage systems. I wish here to treat this question 
from the viewpoint of the German machinist. 


By the introduction of the grinding machine, the ring 
gare was banished from the lathe and replaced by the mi- 
crometer, which soon revealed new methods for our entire 


machine industry. Now it appeared that the micrometer no 
longser sufficed for the requirements of high precision, and 
this soon resulted in the construction of measuring machines 
Which in principle were nothing less than highly developed 
micrometers. 

\t the same time, limit gages came along, because the 
micrometers were still quite costly and limit gages could, 
in « comparatively simple manner, be made by every manu- 
facturer for his own needs, according to standard blocks or 
Standard disks. People vacillated back and forth and, the 
micrometers, as they became cheaper, grew in favor. Up to 
date this appears to be in Germany, as well as America, the 


most extensively used instrument for fine measurements. 
Advantages of the micrometer: Handiness, simple 
reading, relatively wide range of measurement, accuracy 
to 9.0005 in. 
ik. Disadvantages of the micrometer: Spring because 


Subjected to bending; inaccuracy by reason of the »il film 
in the several threads. Further it will be found that ;ead- 
ings taken by three people will show at least three different 
results because they are dependent upon feeling. Moreover 
it can only be used for outside measurements and can attain 
no rreater accuracy than 0.0005 in. (Some micrometer gages 
differ stil more.) 

A. Advantages of limit gages: Handiness: simple opera- 
tion, cheap production when simple instruments are needed. 
Heavy wear and ex- 


B. Disadvantages of limit gages: 
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first costs are high if an entire set must be 





pensive repair; 


put in stock. Further, measuring with limit gages is slow 
work, since the workman does not know how much error 
still remains. 


By this comparison it is evident, that from many view- 
points, the disadvantages overweigh the advantages. An ex- 
ception occurs in the case of plug limit gages, which hold 
their own, especially in the new form with tapered pilot. 

Is there, then, a measuring instrument that is handy, 
cheap and accurate in general? Unfortunately, this ques- 
tion must for the present answered, No. Therefore, we 
must, for the time being, content ourselves with measuring 
instruments of comparison. These should, before all things, 
permit a measurement down to 0.0001 in. accuracy. (For in- 
terchangeability of the parts in fine mechanics, and also, 
frequently, in machine construction, a precision of at least 
0.0002 in. is desired.) 

It must not be overlooked that for control purposes in 
inspection rooms, the snap gages and other limit gages allow 
quick work; but the fact remains that they wear rapidly, 
and they must often be tested afresh, especially where large 
quantities of similar pieces are to be tested for high accu- 
racy. With bodies that are not perfectly round, limit gages 
can seldom determine the unroundness accurately, and it is 
just this which can be precisely measured by an instrument 
depending upon the three-point system. If a factory is to 
turn out interchangeable parts, such as are today generally 
necessary for the simplification of work, no measuring in- 
strument can be too expensive. There suffices a set of stand- 


be 


ard end measures, such as every modern-equipped factory 
must have, and a comparative measuring instrument to be 
set by means of them. 

Ss. C. MEIER. 


Stuttgart-Cannstatt, Germany. 


A Drill Jig Indexed by a Circle of 
Steel Balls 


Referring to R. A. Brechtel’s article on page 110, and 
<oseph Foster's criticism on page 538, I think Mr. Foster 
would find he was in error if he should attempt to make the 
groove for the balls by the method he describes. falls ar- 
ranged in a circle will not occupy as much room as when 
in a line, owing to their points of contact not being at the 
centers. This difference becomes more marked as the circle 
is decreased. 

I think if Mr. Foster looks over Mr. Brechtel’s article 
again he will agree that the method of determining the 
diameter of the groove as there given, will result more near- 
ly correct than the one he advocates. 

Cc. W. SPICER. 
Washington, D. C. 
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System of Specifying Parts of Lathes 


The result of the experiment made by the “American Ma- 
chinist” and explained in Vol. 38, page 683, induced me to de- 
vise a system of symbols for the parts of lathes and other 
machines. This system retains the names for the main sec- 
tions, such as headstock, bed and tailstock, but denotes the 
smaller parts by numbers. The method consists of setting 
out these main sections into the first figure of hundreds, 
then by subsectioning into tens, denoting such features as 
castings, shafts and screws. The example of this system 
given herewith is not only suitable for lathes but may be 
applied to any class of machine tools. 


Section 100 bed and legs. 

Section 200 headstock. 

Section 300 tailstock. 

Section 400 slide, apron and carriage. 
Section 500 lead screw and attachments. 
Section 600 feed rod and attachments. 
Section 700 tumbler gears. 

Section 800 steady rest. 

Section 900 follower rest. 

Section 1000 taper attachment. 
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Section 1100 countershaft. 

Each of these hundreds is again subdivided as follows: 
1 to 10 shafts. 

11 to 20 castings, planed or shaped. 
21 to 30 castings, turned. 

31 to 40 gears. 

41 to 45 bushings and bearings. 

46 to 50 handles. 

51 to 65 screws and studs. 

66 to 70 nuts. 

71 to 80 dowels, taper pins and keys. 
81 to 85 brackets and clips. 

86 to 90 wrenches. 

91 to 95 stops. 


96 to 100 wood packings for shipment and catalog 
matter. 
As an example, take the lathe shown in Vol. 38, page 


683. The accompanying table shows how the various parts 
would be symbolized, giving the number as shown on the 
halftone and also the most familiar name of the specific 
part. Taking the sections from 100 upward. 


American Machinist 
Number and Name 


30 Oil-can shelf 

33 Lathe bed 

34 Rack 

35 Outside V 

25 Front leg 

71 Change-gear box 
86 Spindle nose 
Headstock 

9 Cone 

2 Large back gear 
7 Spindle feed gears 
: Cone gear 
7 
4 


Symbol Number Required 


a 
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Spindle thrust-bearing 
Spindle oil cups 
Thrust-bearing check 


nuts. 
311 1 57 Tailstock base 


It can now be seen that it is an easy matter to memorize 
and denote any part of the machine by its symbol. For 
example: The cone, which belongs to the headstock, is in 
the 200-section, and as it is a casting that is turned it must 
be between the numbers of 21 and 30. In this example, it 
is denoted by symbol 221. 
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E. S. MOORB. 
Nottingham, England. 
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More about Binders and Dies 


Both the binders shown by I. H. Benny and R. W. Ull- 
mann in Vol. 38, pp. 915 and 577 respectively are frequently 
made use of in the factory with which I am connected, the 
latter especially. It often happens that the binder holding 
the tool shanks in the turret holes of a screw machine fails 
on account of the thread stripping in the binder-screw hole 
in the turret. Our remedy is to continue a hole the size of 
the binder deep enough so that the binder may be made in 
two parts, exactly as is shown in I. H.’ Benny’s article. The 
device was adapted from a seat-post binder which I de- 
veloped and made use of in the bicycle business. 

The self-opening die described in Vol. 38, page 709, recalls 
adie I developed some 15 years ago, which embodies essen- 
tially the same principle. In this die, however, the four 
chasers were united integrally with a ring at the back, the 
section of the chaser holder between the head and this ring 
being shaped much like the corresponding part in a spring 
collet and acting in a similar way to spread the chaser 
heads. The chasers proper were set into recesses in the 
heads instead of being integral as in the die referred to in 
the article. The object of this construction was to over- 
come the tendency among the opening dies in general to 
cut a taper thread for the length of the chuzer. 

E. H. EHRMAN. 

Chicago, Ill 
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Pressure on Teeth of Worm Gearing 


At page 454, Otto M. Burkhardt still contends that the 
width of face of the worm gear influences the gear end 
thrust, and practically repeats his previous criticism, at page 
159, of the statement made in my article in Vol. 38, page 891, 
“that the end thrust of the gear is greater than the end 
thrust of the worm under frictional conditions with the 
worm driving and the spiral angles equal to 45 deg.” 

Evidently Mr. Burkhardt does not consider my reply, at 
page 201, a satisfactory answer to his first criticism. I will 
therefore, try to explain further at the risk of repeating. 
for I still consider my previous explanations correct. 

Consider a worm and gear, as shown, with pitch diam- 
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eters equal and spiral angles of 45 deg. Assume the tancen- 
tial force at the pitch line of the worm equal to 500 lh. I¢ 
the gears were frictionless there would be the same tanven- 
tial force at the pitch line (pitch diameter) of the gea:. but 
if the gears are operating with an efficiency of 80 per ent. 
the gear tangential pressure is reduced to 400 Ib. ‘This 
must be so, for the pitch line velocities are still equa! and 
the whole 20 per cent. loss must be in the pressure. The 
worm tangential force being the input will remain consiant, 
and equal to 500 Ib. 

To analyze the end thrusts: When power is applic) to 
the worm its tendency is to move in the direction of the 
least resistance and before revolving the gear with its 
load, will move or tend to move axially, the amount dep»nd- 
ing on the play between the worm and its thrust bearing. 
Thus, if the worm is revolving in the direction show: it 
will move in the direction of the arrow A until arrested by 
the thrust bearing, and will not revolve the gear until this 
end thrust or pressure is sufficient to balance the tangential 
load on the gear. In other words, the tangential load on 
the gear equals the end thrust of the worm and as the 
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PRESSURE ON THE TEETH OF WorM GEARING 


tangential pressure of the gear is 400 lb., it follows that the 
worm end thrust is also 400 lb. It is, of course, apparent that 
a gear of this type should not be allowed to move endwise 
but should be held securely central with the worm to avoid 
the destructive wedging action that would occur if the 
curved portion of the gear teeth were forced against the 
worm teeth. 

The tangential force of the worm acting on the gear 
tends to move it axially with a force equal to 500 lb. Motion 
is resisted axially by the thrust bearings which take the 
500-lb. end thrust. 

The reason for the 500-lb. end pressure, when there is only 
a 400-lb. circumferential pressure on the gear is explained 
by the fact that there is no loss in the direction tangential 
with the worm. We must agree that there is no loss in the 
worm and that the tangential pressure remains constant. 


Then this pressure must be acting on the gear tending to_ 
move it axially, and as every action has an opposite and 
equal reaction, so the thrust bearing reacts with an opposite 
and equal pressure and produces equilibrium so far as end 
motion is concerned. 

Therefore, the tangential pressure of the worm ear 
equals the end thrust of the worm (400 Ib.); and the tan-<cn- 
tial pressure of the worm equals the end thrust of th: ‘ar 
(500 Ib.); and the end thrust of the gear‘is greater than 


the end thrust of the worm under the conditions st.ted, 
which is my original contention. The width of gear face has 


not been mentioned, for with the conditions as given, it oes 
not enter into the problem so long as it is a practical » dth 
and I think Mr. Burkhardt in error when he considers ‘| 4s 
affecting the end thrust of the gear. 

Mr. Burkhardt’s theory that the worm gear with a - ub- 


tended angle of 90 deg. is equal to one-quarter of the nv. and 
must be treated as such seems to be an assumption, a‘ ist 
so far as shown at page 454. 

H. Kerr Thomas, in his article on page 495, does not em 
to catch my point when considering the wide- and ni il 
angle tooth. In my original article and as explained at ge 
201, I did not make the comparison in efiiciency sim! to 


show the difference in efficiency. This I mentioned as ing 
slight. The comparison was made to show that on acco: %t of 
its lower efficiency the wide-angle tooth would not h: re- 
versibility as it was claimed to do by him. And it do ~ not 


matter how infinitely slight the loss is. If there is 1s, it 
will not help reversibility. . 
F. P, BROWN. 


Providence, R. I. 
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Ten Years of Aviation 


We have so many wonderful inventions thrust upon us 
that we soon cease to marvel at any of them. Aviation 
we now take as a matter of course. Yet for centuries 
men have dreamed of flying, and it is only ten short years 
since the first mechanical flights were accomplished. It 
was in 1903 that the Wright brothers made their “jumps” 
and then the 850-ft. flight at Kittyhawk, N. C. And 
then another five years elapsed before much of any real 
flying was accomplished. 

During the first years of actual flying the honors re- 
mained with the United States, but since that time the 
aéroplane has been developed much more rapidly abroad. 
The foreign countries have outstripped us not only in 
speed, but also in the commercial aspect of the business. 
How far this has been due to the unfortunate patent liti- 
gation in this country it is difficult to say. 

As with any new industry, much has had to be learned 
from experience, and as this means actual flight, it is 
unfortunately true that much of the learning has been 
at the cost of human life. The toll of life has been heavy, 
and in too many cases, unnecessary. Poorly constructed 
machines and spectacular or “circus stunt” flying have 
been responsible for many. Comparatively few fatalities, 
in fact, have been due to faults which are inherent in 
aviation. But even counting them all, the average of 
fatality is estimated to be about the same percentage as 
in the railroad or the mining industries. 

The question of stability is receiving careful attention, 
both by means of the gyroscope and other mechanisms, 
the latest development being reported from France, where 
a machine was flown for half an hour in a bad wind with 
all stabilizing controls locked. The machine is reported 
to have always regained an even keel, even after severe 
gusts, indicating a marked advance toward safety. 

The celebration of the tenth anniversary by the Aéro- 
nautical Society at Oakwood Heights, Staten Island, on 
Oct. 18 gave evidence of real advances in the art of fly- 
ing. For, in spite of a 43-mile-an-hour wind, which was 

t from steady, five men started in the 60- mile Aérial 

Derby arranged by the New York Times, and every one 
‘ished in good time. 
There were three biplanes and two monoplanes in the 
‘e, and unlike the proverb the race was to the strong. 
tor two Curtiss biplanes, equipped with 100-hp. motors 
vcd driven by Messrs. Luckey and Niles, won first and 
‘ond place in 52.54 and 54.55 min., respectively, an 
S)-hp. monoplane driven by Wood, coming in a little over 
© min. later. The fifth man flew the lowest-powered 
niuichine, 

he monoplane is admitted to be the faster of the two 
‘ing to having less head resistance, but the biplane is 
believed by many to be more stable in bad weather. While 
soine designs present less wind resistance, and some 
more inherent stability than others, speed may be said 
to practically depend on power, and stability is greatly 


( 


increased by speed. This was very noticeable in the 
race referred to. The 100-hp. machines rode the gale 
much more steadily than the one with 75 hp. 

This shows the necessity for still further development 
in light-weight, high-powered motors, especially along the 
line of dependability, although economy must sooner or 
later be an important factor. But we should not allow 
ourselves to minimize the results already accomplished 
in such a short period. For it is a wonderful advance 
when five machines can race the 60 miles around Manhat- 
tan in a 43-mile wind without a mishap of any kind. 

Nor should we forget that this is only possible because 
of the motors which are not only well designed, but also 
well made. Without good workmanship and careful in- 
spection and testing, no piece of machinery can stand 
the stresses imposed on it in such a contest. And though 
the aéroplane be composed largely of wood and canvas, 
the vital element, as in so many other cases depends on 
the work of the mechanic behind the power plant. 

It is to be regretted that none of the Wright machines 
were in the contest, for without detracting in the least 
from others who have aided in reaching our present de- 
velopment, we must not forget the work of the pioneers 
who have proved beyond a doubt that mechanical flight 
was possible. 

“a 


ee 


Idle Times of Machines and Men 


While we know that all machines are not being run 
efficiently, and that it is possible in many cases to increase 
both the speeds and feeds, this is usually one of the last 
things to consider in the reorganization of a shop, since 
it requires a careful study of all conditions to intelligently 
determine the most economical speeds and feeds. On the 
other hand, the problem of keeping machines at work, 
while by no means an easy task, does not require the same 
detail study, and can be taken up by men who are not 
necessarily expert mechanics. 

A careful record of the idle time of every machine in 
the shop, this record to contain the causes of idleness, 
would often show astonishing results. Nor would these 
be at all complimentary to the management in many cases. 
A careful study in almost any shop is sure to show that 
much of the lost time is due to a failure to supply mate- 
rial to the machine, or because of an insufficient number 
of tools and fixtures, which require one machine to wait 
until another is through using them. 

Sometimes the cause for the delay in the material 
reaching the machine is entirely beyond the control of the 
shop management, such as the failure to secure delivery 
on steel or other material. More often, however, it is a 
failure to provide a systematic method of moving work 
from one machine to the next, or from one department to 
another. Sometimes it comes from the tying up of the 
crane by the assembling department, or by crane failure. 
While accidents are bound to happen and unexpected 
contingencies to arise, we should always bear in mind 














AMERICAN 





that fixed rules are made to be broken at such times, or 
at least to be modified by the conditions. 

Since it usually costs more to have both a machine and 
e man idle than a man alone in the assembling depart- 
ment, the machine department should, as a rule, have 
first consideration. This, of course, may have to be 
modified by the necessity for completing a machine with- 
in a given time, as the cost of not doing so, either in 
cash or in reputation, may be more than the loss of the 
man plus the machine. 

Conditions of this kind must be carefully studied, and 
it should be arranged that one man in each department 
be authorized to take charge in such emergencies and so 
direct the work as to secure the best general results. 
This is often impossible where the regular routine is fol- 
lowed. 
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The Strength of Bolts and Nuts 


The standard nut as usually made has considerably 
more strength than the bolt. In fact, there are very few 
cases, even where the fit is very poor, that the threads 
fail in the nut. And yet for all practical purposes would 
it not be better if the nut failed instead of the bolt ? 

In cases where the bolt or stud screws into solid metal 
as the frame of a machine, it is, of course, better to have 
the bolt break as it is sure to do. But in almost every 
other case, less trouble would be caused by stripping the 
threads in the nut. 

Tests have shown that with a U. 8S. 8S. thread, a nut 
with a thickness of one-half the bolt diameter will break 
the bolt if well fitted. This shows that we can use nuts 
much thinner than usual where it is desirable to do so, 
with perfect safety. But as a thin nut is more or less of 
a nuisance in many places on account of the wrench slip- 
ping off so easily and bruising the corners, it would 
perhaps be better to reduce the strength in other ways. 
This could be done either by counterboring to reduce the 
length of the thread in the case of nuts with drilled holes, 
or by making the hole larger with either drilled or 
punched nuts, so as to reduce the amount of thread. The 
great objection to the latter is that it leaves the base 
or strongest part of the thread in the nut so that any 
failure would probably be by shearing off the tops of 
the threads on the bolt, leaving us little better off than 
with a broken bolt. 

This seems to leave the counterbored hole as about the 
only solution; and where nuts are drilled, or are reamed 
after punching, this would seem to be perfectly feasible. 
At any rate, the matter is well worth a little attention as 


broken studs and bolts cost much more money every 
year than would nuts stripped by the strain. 
Designing Work to Fit Machine 
Processes 


There may be said to be two general methods of de- 
signing machines for commercial manufacture: One, 


to design the machine first and then leave it to the shop 
men to find ways and means of making it; the other, to 
design so that it can be easily made with the machine 
equipment of the shop. 

The first kind of designs are usually made by draftsmen 
who have not been through the shop and are not familiar 
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with machining methods. The other kind are made |)y 
either practical machine men or those who consult others 
and have the faculty of absorbing information in a pra - 
tical way. There can be no question as to which method 
is the more economical and consequently the best fro 
the commercial point of view. 

This, however, may mean more than appears on t)) 
surface. For, while the designer must be familiar wii |; 
the methods of the shop where the machine is to be buil:, 
he should also know more than this. He should be poste« 
regarding any changes which are to be made, new mia- 
chines which are under order, and all such informatiou. 

In fact, he may even be able to suggest new methods 
which will prove economical. Certain pieces, for ex- 
ample, could be disk-ground very cheaply if designe: 
with surfaces not too wide to allow chips to clear then- 
selves; otherwise, milling or planing may be necessary. 
In other cases either of these methods may be the more 
economical and the designer who can give this due con- 
sideration is much more valuable in every way than one 
who knows nothing of machine-shop methods. 

In any case, there can be no doubt as to the value of 
consultation between the designing and machining de- 
partments. For whether the designs be made to fit the 
machines or not, they can often be slightly modified so 
as to save considerable time in the shop. And this may 
be done without sacrificing any important detail. 
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Technical writing is one of the duties of the engineer. 
It is as important as thinking and doing. Prof. Wm. ‘I’. 
Magruder, in his presidential address delivered before 
the convention of the Society for the Promotion of Engi- 
neering Education at Indianapolis, emphasizes these three 
things. We quote, 

“To know the best that has been thought and said in the 
world” is what Matthew Arnold calls culture. To the engi- 
neer, this is not the fullness of culture, but the rather to 
know the best that other men have thought, and said, and 
done. Even this is only half of the full duty of a cultured 
engineer. He should not only know the best that others 
have thought and said and done, but he should, as far as he 
may be mentally able, have contributed to the thought, and 
writings, and doings of the world. 

Engineering demands that its members shall not only 
have studied problems which demand solution, but that 
they shall also have solved some of them, and given others 
the benefit of knowing of the work. 


4 


The growth of the appreciation that adequate artificia 
lighting is a necessity in the shop is shown by an act th 
recently went into effect in the state of Massachuseti». 
Section 1 reads: 

Upon the request of any member of the inspection depa”'- 


ment of the district police or upon the request of any |! 
employees in a factory or workshop, it shall be the duty 
the state board of labor and industries, established 
chapter seven hundred and twenty-six of the acts of the your 
nineteen hundred and twelve, to investigate and ascert::" 
whether or not such factory or workshop is adequat 
lighted. If said board shall be of the opinion, after such ::\- 
vestigation, that the factory or workshop is not prop: 
lighted, it shall notify the owner or the person in cha 
thereof and shall specify what changes should be made (1 
order to light properly the factory or workshop, and ite 
owner or lessee of such factory or workshop shall make (!i¢ 
changes so specified as soon as it can be done by the exere's¢ 
of reasonable diligence. 


A second section fixes a penalty of $500 for failvre 
to carry out the orders of the board. 
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Thread-Chasing Attachment for Lo- 
Swing Lathes 


Although the majority of lathe work does not require 
threading and in many cases it pays to do this on a spe- 
cial machine, there are numerous instances where it is de- 
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Fig. 1. Tureap-CuHasinc ATTACHMENT 
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Fic, 2. CHastne Unirorm THREADS AT DIFFERENT 
POINTS 


sirable to finish the lathe work complete at one setting, 
and for this purpose the thread-chasing attachment shown 
has been devised by the Fitchburg Machine Works, Fitch- 
burg, Mass., for use in the 
Lo-Swing lathe. The attach- 
ment consists of two main 
parts, the drive which 
fastened on the headstock 
end of either carriage, and 
the chaser which can be 
mounted at any point on 
either of the two carriages, 
where it occupies a space of 
only 5144 in. It can cut a 
thread 114 in. long and on 
any diameter from 5% to 34% 
in., either right- or left- 
hand. It is in reality a modi- 
fication of the chasing bar on the Fox lathe, with the ex- 
tion that a multiple-tooth rotary chaser is used, as 
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CHASER 
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can be seen in Fig. 3. 
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The attachment is shown at work in Fig. 1, chasing 
the short-threaded end of an automobile shaft, while Fig. 
2 shows a shaft which was chased with the threading at- 
tachment set to a dial stop. The end thread was first 
chased, and the carriage moved for each position, the 
thread being chased from the dial stop in each case with 
no measurements being made. The accuracy of this is 
shown by the fact that the nut in the middle fitted every 
one of the short-threaded portions. 

The ability to move the chaser to any desired position 
makes it extremely convenient on shafts where short 
threads are required at different portions of the work, as 
often happens. The holder for the chaser is so arranged 
that it can be tilted so as to secure proper clearance for 
either right- or left-hand threads. It is, therefore, nec- 
essary to have only one chaser for each pitch of thread. 
The chaser is guided along the work by a substantial 
leader on the chaser slide, which avoids lost motion, and 
insures an accurate lead on the thread being chased. 
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Heavy-Die Handling Crane 


The crane shown was designed for special forging-plant 
service and is of the same general design as the regulation 
three-motor floor-operated crane. 

The mechanism for handling the dies to and from the 
hammers is of speciat design and particularly adapted 
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Heavy-Dir HanpiiIne CRANE 
to this service. With this type of crane, the setting or 
removing dies weighing up to and including five tons 
requires only the service of the crane operator, or the 
operator of the drop hammer. 

The vertical arm or plunger to which the hoisting hook 
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is attached is raised and lowered through the hoisting The shaft has a tenon and mortise interlock which 
cables and is held in position by roller guides in the eliminates the use of rivets, pins or retaining rings of 
structural frame. The hoisting hook is of special design, any kind. The units are made of a chrome-vanadixm 
of either forged steel or annealed cast steel, and is built steel, heat-treated and case-hardened. The motor end 
with a counter-balance, so that when the crane is not in connection consists of a universal joint inclosed in a goy- 
operation, the hook drops back to a vertical position. As ernor bell chamber, which does not permit a greaier 
an auxiliary hook is provided, the crane can be used for drop of the shaft than 25 deg., so that the efficiency of 


ordinary service. the motor might not be impaired. On the other en is 
This crane was designed and built by the Toledo provided an interchangeable stop clutch, equipped so as to 

Bridge & Crane Co., Toledo, Ohio handle a clamp spindle. 
3 The outfit shown is a recent product of the Plank Flex- 


Flexible Shaft Grinder and Drilling ible Shaft Machine Co., Grand Rapids, Mich., and is 
O efit made in a variety of styles and sizes, 
ult 


The portable grinding and drilling outfit shown in 


the illustrations involves the use of a flexible shaft of a . . . 
new unit construction, as shown in Fig. 2. Machines for Making Worm Drives 


e 
oe 


The machines illustrated in Figs. 1 and 2 were receiit- 
ly designed by the Grant Engineering Co., Detroit, Michi, 
especially for hobbing the worm wheels and worms for au- 
tomobile transmissions. 

Fig. 1 shows the worm-wheel hobbing machine with 
the worm to be cut fastened to the end of the spindle A 
and drawn down in the same manner as large milling 
cutters are fastened. As can be seen, it is rigidly sup- 
ported by the large spindle and long bearing beneath it. 

A substantial arbor fits in two bearings, holding the 
hob between them, and driving it from both ends in order 
to avoid any torsional stress in the arbor or hob. These 
ere worm-driven, and in order to insure an exactly similar 
amount of power being transmitted to each end of thie 
arbor, a differential gear similar to those used in auto- 
mobile transmissions is placed at the back of the ma- 

















AM.MACHINIGH chine, as shown at B. The hob is moved into the work 
by means of the hand-wheel in front, the head carrying 
Fic, 2. CONSTRUCTION OF FLEXIBLE SHAFTING the hob being substantially supported on each side. 
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Fic. 1. Worm-WHEEL Hopping MACHINE FOR WorM TRANSMISSION 
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Quite a departure is made in the cutting of the worms 
themselves, as shown in Fig. 2. These are hobbed in 
much the same manner as the worm wheels themselves. 
As in the other machine, the hobbing cutter is carried 
between two bearings and the worms are rotated by means 
of a suitable leader to conform with the hob used and 
the worm to be cut. 

A positive stop is provided which insures the hob cut- 
ting to a fixed depth every time, and entirely obviates the 
spring which may prevent duplication of parts. 
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space was numbered, and a plat of the building, placed 
in the middle of the directory, made it easy for the 
visitor to locate any given exhibit. Large cloth signs, 
bearing the names of the exhibitors in large letters, were 
also hung at the entrance to each wing of the building. 
The management is to be complimented on the handling 
of the exhibition, as well as on the excellence of the ex- 
hibit itself. 

One of the features of the foundry part of the show 
was a series of motion pictures: “From Mine to Molder,” 
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Fic. 2. MACHINE FoR Hospsinc Worm Gears For Drives 


The arch torm of the machine makes it extremely rigid 
and capable of resisting any stresses which may arise. 
Provision has been made for grinding the worm, after 
hardening, in the same machine in which it was cut. 


cAI 


The Machine and Foundry Exhibition 


The eighth annual exhibit of the Foundry and Ma- 
chine Exhibition Co. was held in the International Am- 
pliitheater building, Chicago, Oct. 10 to 17, and proved a 
success beyond expectations. Large as it was, there is 
little doubt that many firms absent this year will be in 
e\.dence at the next show. 

uittle effort was made to interest the general, or 
cu'tous, public, but no pains were spared to reach those 
in‘erested in foundry or machine practice, which ac- 
co mts to a great extent, for the real success of the enter- 
pr: se. 

‘ach one who registered received a badge with his 
naine and that of his company on it. This facilitated 
acquaintanceship and assisted uncertain memories. 
Printed lists of those who registered were issued fre- 
quently, and gave the names of the hotels where those 
revistered could be found, as well as the firm they repre- 
seited. These were of convenience to the exhibitors and 
others. An official directory of the exhibitors and what 
they had to show was issued in booklet form. Each 


given under the auspices of Rogers, Brown & Co.. 

A list of exhibitors, builders of machine tools and ap- 
pliances, follows in alphabetical order: 

Acme Machine Tool Co., American Tool Works Co., E. C. 
Atkins & Co., Baird Equipment Co., Baker Brothers, Barnes 
Drill Co., Benjamin Electric Mfg. Co., Chas. H. Besly & Co., 
Brown Specialty Machinery Co., Bullard Machine Tool Co., 
the Carborundum Co., Celfor Tool Co., Chicago Pneumatic Tool 
Co., Chicago Pulley & Shafting Co., the Cincinnati-Bickford 
Tool Co., the Cincinnati Milling Machine Co., the Cincinnati 
Planer Co., the Cincinnati Pulley Machinery Co., the Cleve- 
land Pneumatic Tool Co., the Cleveland Wire Spring Co., 
Clipper Belt Lacer Co., Cowan Truck Co., Curtis Pneumatic 
Machinery Co., Davenport Machine & Foundry Co., Davis- 
Bournonville Co., Diamond Machine Co., Jos. Dixon Crucible 
Co., the E. L. Essley Machinery Co., Felt & Tarrant Manu- 
facturing Co., Flexible Steel Lacing Co., Gardner Machine Co., 
General Electric Co., Gisholt Machine Co., Goldschmidt Ther- 
mit Co., Gould & Eberhardt, Greaves, Klusman & Co., Hanni- 
fin Manufacturing Co., Hoskins Manufacturing Co., Hunter 
Saw & Machine Co., Independent Pneumatic Tool Co., Inger- 
soll-Rand Co., International Machine Tool Co., Kempsmith 
Mfg. Co., Julius King Optical Co., Landis Machine Co., La- 
Salle Machine & Tool Co., the Lodge & Shipley Machine Tool 
Co., Manufacturers Equipment Co., Marshall & Huschart Ma- 
chinery Co., Modern Machine & Tool Co., Norma Company of 
America, Norton Co., Oliver Machinery Co., Oxweld Acetylene 
Co., Pawling & Harnischfeger Co., Pennsylvania Steel Co., 
Rockford Drilling Machine Co., Rock Island Manufacturing 
Co., William Sellers & Co., Shepherd Electric Crane & Hoist 
Co., Springfield Machine Tool Co., Sullivan Machinery Co., 
Tabor Manufacturing Co., United States Electrical Tool Co., 
Vulcan Engineering Sales Co., Warner & Swasey Co., Wads- 
worth Core Machine & Equipment Co., West Haven Manufac- 
turing Co., Westinghouse Electric & Manufacturing Co., Wil- 
lard Machine & Tool Co., Wilmarth & Morman Co. 
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Dr. Rudolph Diesel 


Dr. Rudolph Diesel, the German engineer, famous through 
the invention of the type of engine which bears his name, dis- 
appeared from a steamer en route to Harwich, Eng., from 
Antwerp, on the night of Sept. 29, and the discovery of his 
body in the River Scheldt, more than a week later, removed 
any doubt as to his death. His untimely death, and the 
mysterious circumstances surrounding it, just at a time when 
his invention was assured of success, caused a stir through- 
out the whole mechanical world. 

Dr. Diesel was born of German parents in Paris, in March, 
1858, and commenced his elementary education in Paris 
schools. When the war of 1870 broke out, his parents went 
to England, and, shortly after their arrival in that country, 
they sent their young son to Augsburg. After courses of 
study in the Augsburg technical schools, young Diesel en- 
tered the Munich Technical College, where he graduated in 
1879, and became assistant to Professor von Linde. He then 
spent a short time in practical work at Messrs. Sulzer 
Brothers’ works, Winterthur, on leaving which he was ap- 





Dr. RupoteH DIESEL 


pointed manager of the French company for the manufacture 
in Paris of the von Linde refrigerating machinery. 

The deceased engineer had from his student days been 
engrossed with the idea of discovering a prime mover hav- 
ing a much higher thermal efficiency than the steam engine, 
and in 1893 he described in his book, “Theorie und Konstruk- 
tion eines rationellen Wirmemotors,” the engine he had de- 
signed. Dr. Diesel’s theories attracted great attention in 
Germany and throughout the whole world, with the 
result that he was afforded financial aid by Messrs. Krupp 
and the Augsburg-Nuremberg Co. for the _ construction 
of an engine of the type he advocated. The first Diesel en- 
gine, a vertical stationary one, was built in 1893; this was 
on the four-stroke cycle principle, the piston driving the 
shaft by a piston-rod and an external crosshead. The cylin- 
der was not water-jacketed. A feature of this first engine 
was the low camshaft, resulting in the provision of long rods 
for operating the valves. The starting storage-chamber con- 
sisted of a wrought-iron pipe having riveted flanges; there 
was no air-supply pump, and the fuel was injected directly. 
This engine could never be made to run. It was driven by 
outside power, and at the first injection of fuel, as Dr. Diesel 
remarked, an explosion occurred, the indicator broke up, and 
pieces from it nearly killed the inventor. The occurrence 
showed, however, that pure air could be compressed to such 
a degree that it could ignite the oil fuel. 

The second engine, built immediately afterward, had a 
water-cooled cylinder, and its camshaft was fitted higher up; 
its main difference, as compared with the first, was in the 
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provision of an air-supply pump for injecting the oil fue}. 
This second engine did not run to any extent, and its work. 


ing was attended with much danger. With it, however, D: 
Diesel was able to obtain a few indicator cards of the who! 
eycle. This engine confirmed the practical possibility, show 
by the first, of initiating combustion by compressed air, whi 
the inventor had shown to be theoretically possible. 

The first reliable Diesel engine, the third attempt, w 
built on Diesel’s designs by the Augsburg Co., in 1897, aft 
the inventor had carried out a series of experiments over . 
period of four years with the second engine. The third en 
gine was of the vertical one-cylinder stationary type on t} 
four-stroke-cycle principle, developing 18 hp. 

In the years that followed several types were experi- 
mentally developed and Dr. Diesel continued to incorporat: 
improvements with each successive engine. It might be sai 
that the Diesel principle was soon found to be most applicab!e 
to a two-stroke-cycle engine, scavenging being carried out 
with pure air, and not with a fuel-air mixture, there being 
thus no risk of premature ignition and no fuel losses. When 
last year Dr. Diesel put before the profession the history of 
his engine, he stated that the two-stroke-cycle was then, in 
1912, on almost an equal footing with the four-stroke-cycle 
type, adding that this latter had a better combustion, more 
economical fuel consumption, and was simpler in its method 
of working. The four-stroke-cycle, therefore, remained the 
standard engine for medium-size stationary plants. The two- 
stroke-cycle engine, on the other hand, had smaller cylinders, 
and had come into favor for stationary plants of higher 
power; this latter engine seemed also to be, according to Dr. 
Diesel, the standard type for ship propulsion. 

The first Diesel engine for ship propulsion was built in 
France, in 1903, by Messrs. Adrien Bochet and Frederic Dyck- 
hoff, in conjunction with Dr. Diesel. The first marine Diesel 
engines were not reversible; they drove electric generators, 
and this made it possible to reverse the direction of rotation 
of the propeller. The first direct-reversing marine Diesel en- 
gine, working on the two-stroke-cycle principle, was built by 
Sulzer Brothers, Winterthur, in 1905. 

Many builders have been for the past two or three years 
contemplating the construction of Diesel engines of high 
power for the propulsion of battleships and cruisers. 

The latest application of the Diesel engine is for railway 
traction purposes, developed and built at the Sulzer Bros. plant 
Dr. Diesel’s patents for Great Britain were in the hands of 
the Consolidated Diesel Engine Manufacturers, Ltd., with new 
works at Ipswich, while the American rights formed the 
basis for the organization of the Busch-Sulzer Bros.-Diesel 
Engine Co., with new works in St. Louis, Mo. 
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THE ROLLING MILL INDUSTRY—By F. H. Kindl. Sixty- 
seven 6x9-in. pages, 27 illustrations; numerous tables: 
indexed. Price, cloth bound, $2; in flexible leather, $3. 
The Penton Publishing Co., Cleveland, Ohio. 

This little book gives a condensed general description of 
iron and steel rolling mills and their products. It is essen- 
tially a summary of American rolling mill practice, includ- 
ing the tracing of its development. Classifications are pre- 
sented of the various kinds of mills and various kinds of mill 
products. 

A number of charts are introduced, showing the pro 
duction of semi-finished and finished products. The one ; 
pages 62 and 63, compares the basic practice in the pig-irv! 
production of the United States with that of the Rheni-- 
Westphalia district of Germany, and the Cleveland district 
England. 

The chapters have these headings: Historical; Clas '- 
fication of Rolling Mills; Finished Products; The Wire 
dustry; Tube and Pipe Industry; Tin and Terne Plate : 


dustry. 
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PERSONALS 








Walter Deakin, associated with the firm of H. Ware & 
Co., Birmingham, Eng., is in this country for a short busi! 
trip. 

J. F. McCormieék has resigned as toolroom foreman of "¢ 
Watervliet Arsenal in order to accept a position with 
Maxwell Automobile Corporation, Detroit, Mich. 
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A Forty-Foot Boring and Turning Mill 


By EK. A. 


SYNOPSIS—This machine is provided with removable 
rail and housings. The work when too great in diameter 
to be secured to the table, is fastened to the floor plates 
and the tools are held in suitable housings mounted on 
and revolving with the table. The rail, 40 ft. long, is in 
two parts, bolted end to’ end, the alignment of these with- 
in 0.001 in. of truth was accomplished with the aid of a 
telephone outfit. 
33 

Fig. 1 shows a 40-ft. boring and turning mill designed 
and built by the General Electric Co. for use in the tur- 
bine department at the Schenectady Works. While the 
machine is nominally a 40-ft. mill, the greater part of 
the work done so far has been about 30 ft. in diameter 
and very heavy. 

The design of the bedplate, table, bearings and drive 
are about the same as used on the 60-ft. mill erected 
several years ago in one of the other departments of thi« 
plant. The 60-ft. and 40-ft. mills are essentially floor- 
boring mills, both having revolving tables 20 ft. 6 in. in 
diameter, and of about 35-tons weight. These tables 
are driven by means of a rack 20 ft. pitch diameter, 1 
pitch and 10%-in. face. This gear weighs about nine 


SUVERKROP 


tons. The bedplate weighs about 40 tons, and is made 
in three parts bolted together. The table has two bear- 
ings, the larger being 18 ft. 4 in. in diameter and 10 in. 
wide, while the other is about 6 ft. diameter and 6 in. 
wide. Both are so designed as to permit a head of 2 in. 
of oil above the surface of the bearing, thus insuring per- 
fect lubrication. The tapered spindle weighs four tons, 
is + ft. in diameter at the top and revolves in a babbitt- 
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Fig. 2. TABLE 
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lined cast-iron bearing. -There is no step bearing but! 
means are provided for the adjustment of the spindle. 
The total weight of the 60-ft. mill and accessories is ap- 
proximately 300 tons, while that of the 40-ft. mill, with 
cross rail and standards, is about 285 tons. 

The method of driving the table is shown very clearly 
in Fig. 2. The table is rotated by means of two pinions 
placed diametrically opposite, and by means of vertical 
shafts, bevel gears and horizontal angular shafts connect- 
ing with the change gears on the motor drive, Fig. 3. 
There are three changes of gears, that with the two 
changes of speed on the motor give table speeds vary- 
ing from 4g to 1% r.p.m. 

All parts of the driving mechanism may be reached by 
means of a tunnel that extends around the bedplate, as 
shown at A, Fig. 4. By reason of the machine’s proxim- 
ity to the main building columns it became necessary to 
shore up two of these columns and excavate under the 
supporting piers. This was accomplished very success- 
fully with no appreciable settling, although heavy travel- 
ing cranes were continually passing overhead. 

The rail A, Fig. 5, is in two sections, bolted together 
in the center B, as shown, and supported on top by a 


AMERICAN MACHINIST 





Vol. 39, No. is 


the work is placed under the ends and the whole bolted 
securely together and to the floor plates. 

One of the first problems encountered by the engin:«rs 
in building the rail and tie member was that there was 
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heavy tie member C made in a single piece. The rail A, 
exclusive of the tie member, weighs about 85,000 Ib. and 
is about 40 ft. long. These castings were made by the 
General Electric Co., and machined and assembled by 
the Newton Machine Tool Works, of Philadelphia, Penn. 
No provision for vertical adjustment of the rail on the 
housings has been made, but several pairs of housings D, 
varying from 4 ft. to 91% ft. in height, which are virtual- 
ly gigantic parallel strips, have been made to cover a 
wide range of work, varying in vertical dimensions. 
The rail is lifted bodily when it is desired to change 
the housings, and a suitable pair to raise the rail clear of 


no known method by which to accurately calculat: 
amount the rail A would sag at the center B, whee 1 
is bolted together. However, a rough approximatio! 
eventually arrived at partly by calculation and part'y by 
guess. With this as a basis, the abutting surfaces 
machined at such an angle that, neglecting sag, th 
when bolted together in the middle would be 0.02. 1- 
high in the center. 

After bolting together and placing it on paralle :, 
shown in Fig. 7, the center was found (owing to sa 
be 0.012 in. lower than the ends. This sag was « 
nated by tightening up the tie-bolts Z passing th 























the 


vas 
by 
ere 
rail 
i. 


to 
mi- 


igh 


“5 








ctober 30, 1913 


the 20,000-Ib. tie member C, which was made with suffi- 
ci nt clearance on the bottom to permit this. The diffi- 
cuity of aligning such a large piece accurately in a ver- 
tical plane was early recognized by the engineers and 
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sulation # for separating the eye-bolts from the clamps; 
an ordinary dry battery F’, a telephone receiver G and a 
micrometer height gage H. 

The rail A was set up level on parallels on true floor 
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bui!Jers, but the final solution, in spite of its extreme ac- 
cur.cy, was absurdly simple. 


Tue ALIGNING OUTFIT 


The entire aligning outfit, and the method of attaching 


to the rail A are shown in Figs. 6 and 7. It consists of a 
very fine piano wire B; two eye-bolts C, one for each end 
of the rail A; two clamps D to hold the eye-bolts; in- 


vy 


plates, as shown in Fig. 7, practically the same as it 
would later be set up in the shop. The fine piano wire B 
was then stretched from end to end of the rail A, and 
by means of the height gage set an equal distance from 
the rail face at each end. The wire was held under 
considerable tension by the eye-bolts C, which were in- 
sulated from the rail by the fiber bushings F, Fig. 6. 
One pole of the ordinary dry cell F’ was connected to 
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the piano wire B. The other pole of the battery was 
connected to the telephone receiver G. A third wire con- 
nected the telephone receiver to the micrometer height 
gage H, which the adjuster held in his hand. The erector 
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then adjusted the micrometer horizontally between +he 
face A and the wire B, and when a contact was formed 
the connection could be clearly noted in the ear piece, 


The impressions were so distinct and the apparatus so 
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sensitive that variations of as little as 0.0001 in. could 
be readily detected. The mechanical work necessary con- 
sisied in filing and scraping the abutting surfaces of the 
two sections of the rail. 

Fig. 5 shows the cross rail resting on two of the short 
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A better estimate of the size of the job can be obtained 
from Fig. 10. This shows the spider in course of being 
turned over. The man at the right is a little short of 6 ft. 

Wire rope slings are used almost exclusively in these 
shops for handling work. They are much more reliable 
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standards and using a temporary boring and facing bar 
to machine the spiders of the revolving fields used 
the water-driven generators on the Mississippi River at 
Keokuk, Iowa. 

The method of measuring such large pieces as the 
spider 7, Fig. 5, while being operated on in the turning 
mill, is as follows: Before placing the work on the table 
two cast-iron parallels J are placed 180 deg. from each 
other and securely bolted to the table. A spot K is then 
turned on their ends the same diameter as the extreme 
diameter to which the work is to be turned. There be- 
ing no hub to interfere, this size is readily measured by 
means of trams, etc. The work is then secured in place 
and turned, the spots K being used for reference and 
comparison. 

‘ig. 8 shows the mill in operation machining up the 
st;tionary spider of the above generator. An operating 
pistform similar to that shown at the far end is pro- 
vied for the feed gears on the end of the rail in the fore- 
ground. The weight of this spider and the parallels is 
a out 125 tons, and with the table, spindle, rack, etc., 
gos a total load of about 175 tons on the bearings. The 
P ver required to rotate this load without cutting is 
a cut 4144 to 5 hp., while with two tools cutting on a 
1. -ft. radius, the power required was about 15 hp. The 
motor used is 25 hp., running at 650 to 1300 r.p.m. 

‘ig. 9 shows the machine boring and facing a spider 
3° ft. inside diameter. The job was too large to swing 
beween the housings, so housings and rail were removed 
anil the work bolted to the floor plates outside the turn- 
lable. The tools were secured in the portable housings 
A, holted to, and turning with ‘the turntable. 
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than chains. A chain sling gives no warning before it 
fails. It is impossible to inspect a chain and know that 
it will not fail when the stress comes on it. A weld may 
on its entire surface look and be sound and yet the core 
may be only scale. 
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Paying Wages by Bank Deposit 
By Lucien |. YEomMAns 


There are two usual ways of making wage payments— 
by check and in cash. Since employers have been taking 
more interest in the welfare and affairs of their employees, 
outside the factories, there has been noticeable a grow- 
ing disapproval of the method of payment by check, since 
scrutiny of the returned checks reveals the fact that an 
unbelievably high percentage were cashed at saloons and 
it is apparent that in all cases some waste of funds must 
have taken place, and it may be assumed that in some 
cases considerable expenditure occurred at the time the 
check was cashed. 

Payment in eash has proved a better way, in the opin- 
ion of most employers, and the banks are always willing 
to furnish pay envelopes without expense if they are per- 
mitted to place their advertising upon them. I prefer 
to furnish my own pay envelopes and upon them print 
each week some little original, intimate remark that has 
some bearing on the relationship between the employees 
and the factory—something that will be watched for each 
pay day and be of interest to all, as well as lend that little 
personal touch that is so hard to work out in these days 
of great factory organizations. The envelope furnished 

y the banks has the same advertisement on it week after 
week and it is hardly considered at all by the employee. 
Whatever sort of envelope is used, the result as far as 
bank deposits are concerned is the same. 

The matter of depositing money in a bank is avoided 
by most workingmen and for very simple reasons. The 
employee is at work during regular banking hours, and 
encounters a considerable delay if he joins the crowd 
before the receiving teller’s window at the unusual hours 
the bank is open. He is not at all at home in a bank 
anyway, and feels uneasy and out of place, and not being 
quite sure how to make his deposit, suffers from embar- 
rassment. He usually learns that there is quite a little 
“red tape” connected with a withdrawal from the sav- 
ings bank. For one or all of these reasons he does not 
deposit as liberally as he should. 

Granting that the cashing of checks in saloons and the 
consequent courtesies in such a place are not good for 
anyone, and granting that cash kept on hand is most 
easily spent—frequently without necessity—is it not 
worth while for the banks and employers to codperate in 
an effort to secure the desired results? Two really fund- 
amental things are essential to gain a maximum of such 
deposits. It must be made very simple to have the de- 
posit attended to, and the bank must carry interest-bear- 
ing savings accounts subject to check. The bank must 
take a little trov»le in the matter and the employer must 
also assume some extra work. Both will agree to this, 
since the bank can well afford to do some work, in place 
of so much advertising, and the employer will go to the 
little extra expense and trouble, for he knows very well 
that bank accounts mean better citizens and better citi- 
zens mean better employees. 

The percentage of employees who would become de- 
positors would vary in different factories, but it is fair 
to estimate that in the machine shops of the country an 
average of better than 60 per cent. of the men employed 
would welcome such a plan. 

It is proposed then that a factory should agree to work 
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with a certain bank for such results and the procedure 
should be something on this order: The bank should jut 
a wideawake representative into the shop for the neccs- 
sary length of time to personally present his proposit'on 
to every man. This representative should be fami!.ar 
with the workmen and the conditions of their daily |i’e, 
indeed a great deal more so than with the technical side 
of banking. He should also speak the languages neces- 
sary or work with some man who can. 

His work should be to explain to the men that in ‘he 
case of those who agreed to the plan it would be arrany.d 
that their pay would be deposited in the bank to tlicir 
credit, without any attention on their part, and that a 
deposit receipt would be furnished them, instead of eitler 
check or cash, and that they would be supplied with a 
check book and enabled to check out the exact sum they 
wished to at any time. There is reason to believe that 
a considerable percentage would agree at the outset, aid 
it is certain that many others would agree after the prac- 
tical working of the plan had been demonstrated. 

The details of the arrangement between the shop and 
bank would have to be worked out properly, but it would 
appear that the shop should carry two pay-roll lists—one 
for depositors and one for those who have requested their 
pay in cash. The depositors’ list would be furnished the 
bank and returned to the shop before pay day, accom- 
panied by duplicate deposit receipts which would be 
issued to the employees in lieu of cash or check. A cash 
pay-roll in envelopes would have to be made up from the 
other list. It is not necessary to enumerate the “talking 
points.” Anyone who has ever stood in line before a pay- 
window knows some of them. 

As far as can be ascertained, this plan has never been 
attempted, but I am so certain it can be carried out suc- 
cessfully and am so interested in seeing it tried that I 
will donate such time of my own as is necessary to prove 
it to any shop and bank located in Chicago who will try 
it first. 
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A fleet of large self-propelled barges, fifteen in number, 
to ply between New Orleans and the coal fields of northern 
Alabama is of peculiar interest in that they are the first 
craft of their kind in America to be propelled by producer 
gas engines. They are also the first craft to bring coal from . 
the Alabama fields to New Orleans wharves by water. \la- 
bama coal has heretofore been shipped to New Orleans by 
rail. A glance at a map of the Gulf States shows tlicse 
barges follow almost as direct a route. Starting from ihe 
coal fields they will proceed down the Black Warrior, War: ior 
and Tombigbee Rivers across Mobile Bay and proceed to ew 
Orleans by way of Mississippi Sound, Lake Borgne Canal ind 
the Mississippi River, a total distance of a little over 50 
miles. 

The barges are of steel construction, and are simila’ in 
design to those in use on the canals of Holland. Tir 
measurements are as follows: Length, 240 ft., width on 
deck, 32 ft., width at bottom, 28 ft., depth, sides, 8 ft., de th, 
center, 8% ft. Their capacity is 1000 tons. Draft, when !' !ly 
loaded, 7 ft. They are propelled by twin screws @drive: by 
twin engines and have a speed of approximately 7 milk in 
hour when fully loaded. The weight of each barge and ey ‘P- 
ment is close to 240 tons. 

The screws are driven at 300 r.p.m. by two 75-hp. ver’ «al 


producer-gas engines. Gas for the engine is furnished a 
150 hp. producer. The fuel used for the producer is what as 
heretofore been a waste coke from the ovens of the Birn i8- 
ham district and which consequently is secured at a ry 


low price. This coke is practically pea size. It has a « !0 
rific value of about 11,000 B.t.u. and the consumption is .P- 
proximately 1 lb. per hp.-hr. Bunkers are provided to ! ld 
about 15 tons of fuel. Each producer is equipped with 
scrubber, gas tank, tar extractor and is fitted with wter 
bottom.—“California Journal of Technology.” 
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Making Engines for Caterpillar Tractors 


By F. A. 


S) VNOPSIS—The crank cases for these 4-cylinder en- 
gives are planed top and bottom, then bored on the hori- 
zoulal machine and milled on the sides and ends by a cut- 
tev on the boring-mill spindle. Cylinders are bored with 
a iiultiple tooth head, and cylinder heads are finished on 
a sliding fixture on the lathe faceplate. Machining pistons 
in a turret lathe, with two sets of grooving tools. Fin- 
ishing oil pumps on an indexing fixture which gives the 
desired distance between centers. 


oe 
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In a recent article in these columns a description was 
given of the “caterpillar” gas tractor, built by the Holt 
Manufacturing Co., Stockton, Calif. As then stated, the 
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and bottom, two at a setting, as shown in Fig. 3. They 
are then placed on the horizontal boring machine and 
bored out for the main bearings and for the camshaft 
bearings, and milled across both ends with a large in- 
serted-tooth cutter, which is shown in place on the 
epindle in Fig. 4. The crank case is held on an auxil- 
iary table, and after one end has been milled, the table 
is revolved half way round on the main table and the 
opposite end of the work presented to the facing cutter. 

The sloping sides of the case are milled off to the re- 
quired angle by setting the work on fixtures, as repre- 
sented in Fig. 4. These fixtures are located at each side 
of the auxiliary table, and while one casting is being 
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tractor is driven by a four-cylinder, four-cycle, 60-hp. 
engine, this power unit being manufactured by the Au- 
rora Engine Co., Stockton, a branch of the Holt com- 
peny. The methods of the Aurora shops in the produc- 
tion of these engines are of much interest and a number 
ol typical operations in different departments have been 
selccted as the basis of this article. 

'n the first place, two views, in the erecting and test- 
in department are presented to give an idea of the 
geveral appearance and main features of construction of 
tl. engine. As will be seen upon referring to Figs. 1 and 
®, which show a number of engines on the testing stands, 
th four cylinders are cast separately, with integral water 
ji sets and have removable heads in which the valves are 
located. The bore of the cylinder is 7 in. and the stroke 
8 in. 


MACHINING CRANK CASES 


"he crank case is of gray iron, with five supports for 
the main bearings and is so designed that any bearing, 
piston or connecting rod may be removed without dis- 
turbing any other part. The crank cases are planed top 


machined, another case is set up ready for milling, so 
that as soon as the cut has been taken across the first one, 
the opposite casting can be swung around into place for 
milling. 

The jig for drilling the crank cases is shown in Fig. 5. 
This jig drops on top of the case and is located by two 
plugs, which fit bushings in the jig and enter the holes 
bored in the ends of the case for the camshaft bearings. 
One of the plugs will be seen in front of the casting, and 
it will be noticed that the end is cut away, leaving a 
narrow tongue across the center. In using the plugs they 
are inserted with the tongue in horizontal position, so 
that they locate the jig sidewise in exact position in refer- 
ence to the bored holes without being affected in any 
way by any slight variation there might be in different 
cases in the distance from the center of the camshaft 
holes to the top of the casting upon which the jig rests. 

In machining these crank cases the time required for 
planing the top and bottom surfaces is about 30 min. 
for each case; the milling ,operations take 12 min. for 
each cut and the total time for machining the case com- 
plete is 3 hours. 
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Fig. 3. PLANING CRANK CASES 
OPERATIONS ON CYLINDERS 

Figs. 6, 7 and 8 illustrate operations on cylinders. The 
general proportions of the cylinder are given in Fig. 9, 
and the cylinder head is shown in Fig. 10. The cylin- 
ders are bored and finished on the ends at the same time 
in the Barret machine, Fig. 6. Only one cut is taken 
through the bore, which is left 0.006 in. small for grind- 
ing to size. The boring head is a multiple-tooth tool with 
inserted blades, as clearly shown. 

The boring operation is followed by jig drilling under 
the Baush multiple-spindle machine, Fig. 7. Two jigs 
are used. The one to the left is first applied to the 
cylinder flange which is drilled through the corners for 
the bolts. Then the cylinder is turned over and placed 
in the jig shown under the spindles. Here the work is 
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located by pins in the jig base, which enter the bolt holes 
already drilled in the cylinder flange. The grinding of 
the bore to size is accomplished in the Heald machine, 
Fig. 8. As already stated, 0.006 in. is left in the boring 
process for removing with the wheel. The boring and 
facing operation is accomplished in 30 min. and the 
grinding is done in the same length of time. 


CYLINDER-HEAD WorK 


The cylinder heads reproduced in Fig. 10 are machined 
in the engine lathe with special faceplate fixtures and 
with a tool equipment in a turret on the shears of the 


lathe. Fig. 11 shows the method of turning and facing 
the bottom of the head and machining the valve seats. 
The head is held in a sliding fixture, which is set cen- 
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Fig. 6. Metuop or Borine AND FAactne CYLINDERS 
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tral with the faceplate for the turning and facing op- 
erations on the bottom of the casting. The fixture has 
a locking pin by which it may be positioned centrally 
or offset from the center the necessary amount for the 
machining of the valve seats. After the bottom is sur- 
faced and the edge turned as stated, the holding fixture 
is set over to position for the application of the turret 
tools to one of the valve seats. The set of tools used 
for this purpose is shown clearly and requires no de- 
scription. Following the machining of the first seat, 
the fixture is slid over to the other side of the center 
and the second seat machined. The facing, turning and 
valve-seating operations are performed as described, in a 
total time of 30 minutes. 

The machining of the manifold connections on the 
head is accomplished with the work clamped on its fin- 
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The next operation consists in putting the piston on 
the plug arbor C, where it is held in place by a draw-in 
rod actuated by a handwheel at the rear of the spindle. 
While held in this manner, the outer end is rough turned 
and the ring grooves cut. The latter operation is per- 
formed with roughing and finishing grooving tools car- 
ried side by side in the block D, on the carriage. 

Of the two sets of grooving tools, the three for fin- 
ishing are set out in advance of the roaghers, and after 
the roughing tools have been run in to a predetermined 
depth the carriage is moved along and the finishing tools 
run in to complete the grooving operation. This arrange- 
ment gives a compact tool-block construction and makes 
it unnecessary to revolve the turret in cutting the grooves. 
The center in the end of the piston is trued up by the 
drill and countersink in the main turret, and is later 





Fig. 7. Dritt Jigs ror CYLINDERS 


ished face to another sliding fixture on the faceplate, as 

illustrated in Fig. 12. The index pin by which this fix- 

ture is set off center the desired amount is shown at the 

upper left-hand corner of the slide. The operations in 
iis fixture consist in merely turning and facing the ends 
' the bosses which form the seats for the manifold, and 
ily a simple turret tool is required. The time required 
' each piece is 10 min. 


MACHINING PISTONS 


Figs. 13 and 14 represent a method of machining pis- 

ns on Steinle turret lathes. In the first place, the 

ston casting is gripped in the three-jaw chuck and the 

en end faced, chamfered and bored by carriage tools. 

ie outside is rough-turned up to the chuck, using 1%- 
ved, with the open end of the piston supported by a cone 
uter. During the turning the high-speed spindle cen- 
r drill is used. The open end of the piston is finished 
with the cutter head shown at A, Fig. 13. The work as 
it appears after roughing the body and finishing the end 
's seen at B. The total time for the operation referred to 
is 8 minutes. 


1 











8. GRINDING THE CYLINDER BorE 


Fia. 


used for locating the piston on a grinder fixture. In the 
turning process 0.006 in. is left for finishing by grinding. 
The operations performed as described above with the pis- 
ton held on the plug arbor are accomplished in 15 min. 


BorRING THE WristTPIN HoLes 


The wristpin holes are machined in the manner indi- 
cated in Fig. 14, the time for each piston being 8 min. 
The fixture for holding the piston has a seat for the work 
which is perfectly square with the rear surface, and mid- 
way of the fixture there is a V-guide £, for locating the 
piston sidewise. The setscrews F are tightened to hold 
the work in place. As the bottom of the piston is square 
with the cylindrical surface, this makes a very satisfac- 
tory way of holding the work, as it obviates the possibil- 
ity of distortion. The fixture is sufficiently rigid to per- 
mit of \% in. feed being used with all cutters; in fact, 
during a test a 15£-in. tool-steel bar was twisted off with- 
out moving the piston. 

The holes for the hollow wristpin used in this piston 
are 23g and 27% in. in diameter. They are rough-bored 


by the bar G, the cutter H boring the 2,%-in. hole, while 
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the roughing cutter is in the second hole. This enables 
the bar J, with the finishing cutters, to enter directly 
into the piston so ‘that the two cutters will start work at 
the same time. The holes are reamed by two floating 
reamers J on one shank. The bosses are faced by the 
cutter K, which is held in place by a tapered pin or key 
that acts upon the end of a longitudinal pin bearing 
against the back of the cutter. 

The arrangement will be understood from Fig. 15, 
which shows the bar in elevation and longitudinal section. 
The cross-pin J is milled to provide a taper or wedge 
surface at one side and this causes the pin M to be forced 
against the cutter or to release it, according to the direc- 
tion in which the pin JZ is driven. 


























MANIFOLD AND Pump Work 


Fig. 16 illustrates a jig for machining manifold ends 
under the radial drilling machine. The facing bar car- 
ries a flat cutter and is guided by a bush which fits in a 
bracket adjustable along the top of the jig. A series of /b 
locating holes are provided in this surface and the bush- (}.- 
ing bracket may be quickly shifted from one point to an- ‘SY 
other to bring it over the surfaces to be machined. 

The tools in Fig. 17 are for machining oil pumps, one 
of which is shown at A, bored and faced. The casting is 
first chucked in the faceplate fixture B, which is adapted 
to slide in its guide and is located by an index pin in the 
positions necessary for boring the two openings at the 
desired center distance. 

The tools are used in a turret. The drill C is fed in 
first and is followed by the reamer D. The four-lip coun- 
terbore is then fed in. This tool is provided with a 
spring-controlled pilot which fits the reamed hole. As 
the hole is only 1% in. deep the pilot has to slide back into 
the shank as the counterbore feeds forward. The reamer 
F is similarly piloted, and after the reaming operation sw = Saw 1 
the facing cutter @ finishes the surface around the pump / 














K------- 7" ------> 


} 























opening. | 
The fixture with the pump is now set over to the second = ¢ Y ee 
position on the faceplate and the other hole machined in Se | iy 
the same manner as the first. In testing these pumps —— *4 
gasoline has to be pumped to a height of 8 ft., so it is FiG. 9 CYLINDER 
necessary that they be accurately machined. The pad or PROPORTIONS OF CYLINDER AND CYLINDER HEAD 
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Fig. 11, MACHINING CYLINDER HEADS Fia. 12. 
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Fic. 13. MACHINING PIsToNs 


base of the pump is machined by clamping on the fixture 
HT and surfacing with a milling cutter. This milling 
fixture holds four pumps which are secured by dropping 
in the pockets at the top of the fixture and setting up the 
screws at the bottom which force the finished face of the 
pump against the perpendicular locating face of the fix- 
The upper screws are merely tightened by hand 
The time 


ture. 
to take the spring of the work due to the cut. 
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Fic. 14. Bortne WristPpin Howes 1N PISTONS 


required for the boring and facing operation attended 
to on the faceplate fixture is 15 min. for each pump; the 
milling cut on each casting takes 2 minutes. 


ERECTING AND TEsTING NOTES 


Referring again to Figs. 1 and 2, which show a line 
of engines on the testing stands, it may be of interest to 
note the course of procedure in the erecting and “running 
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Fic. 17. Toots ror Macuinrne Pumps 
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off” operations: The crank case ‘s delivered to this de- 
partment with the crankshaft scraped in to its bearings, 
and is placed on one of the testing stands and the shaft 
driven for some time by means of a belt. One of the 
crank cases with the crankshaft in place is shown on the 
stand in the foreground of Fig. 1. 

The next step taken is to put the camshaft in place and 
attach the cylinders to the top of the case. The crank- 
shaft and camshaft are then driven together by belt. An 


eae 
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Fig. 16. Jig ror MANIFOLDS 


engine at this stage is shown on the second stand in Fig. 
1. Next the cylinder studs are put in, as seen in the case 
of the third engine in the row. Then the tappets, guides 
and connecting rods are put in place and the engine again 
run by belt. The two engines at the middle of the row 
are shown at this stage of the erecting process. The 
evlinder heads and manifolds are now put on and the en- 
gine is completed ready for running and testing. 
33 
Factors in Screw-Machine Work 
EDITORIAL CORRESPONDENCE 


Every different kind of work has its own peculiarities, 
which must be considered in order to secure the best re- 
sults. There have been many disappointments in the 
use of automatic screw machines, through no fault of the 
machines themselves, but because the user failed to realize 
the great difference in the matter of overhead expense 
and also because he counted on maximum production 
throughout the working day. 

The practice in some of the larger shops is to take the 
maximum day’s production secured in the shop from a 
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given machine as 100 per cent. The average output is 
based on this, but of course, rarely or never reaches it. 

The efficiency which can be secured depends very large- 
ly upon the individual efforts of the man in charge and 
seems to grow less as the number of men increases. | 1 
one instance, a record kept for quite a long period 
showed 95 per cent. efficiency as long as there were o1i!y 
machines enough to keep one man busy, this man being 
an expert in every particular. As the plant grew, tie 
records showed that when four or five men were eni- 
ployed on the automatics the efficiency dropped to 90 per 
cent. When there were 50 men the efficiency had fallcn 
to 75 per cent., and with 100 men it is hovering arouid 
65 per cent. for the whole shop. 

Of course, this means, among other things, that some 
of the machines are older than when first put to use, but 
it also shows that it does not seem to be possible to se- 
cure a large number of men of equally high capacity. 

Some shop managers seem to feel that if automatic 
screw machines are installed, there is nothing to do but 
hire a few automatons to run them, since, apparently, 
the only work necessary is to feed stock through the hol- 
low spindles as fast as it is used up. Those who work 
along this line are very far behind in the way of securing 
production from autcmatic machines, 

Probably in no other department of the shop does more 
depend upon the individuality of the man in charge. 
There are many cases in which the output of a machine 
has been doubled and quadrupled by little devices and 
methods of doing work which have been devised by the 
men in charge. This does not mean by the helper whose 
principal duty is to see that the machines always have 
plenty of stock to work on, but the man really in charge 
of the machines, who looks after the setting up and keeps 
them working at their maximum capacity. 

Another point which is often overlooked in connection 
with automatic machines is the amount of overhead as 
compared with direct labor. Those who are accustomed 
to an overhead of perhaps 150 per cent. of direct labor 
are astonished to find that it is nearly always at least 
double this in the case of automatic machines, and in 
some cases will run up to 400 and 500 per cent. It is 
simply a matter of bookkeeping, and the large overhead 
need not cause worry if there is work enough to ‘cep - 
the machines busy. As direct labor is such a small part 
of the total expense, it allows the manager to increa.e¢ 
this to a considerable extent by hiring the best men ava:!- 
able without increasing the total expenses to a noticea!¢ 
degree. In fact the total expense is very apt to be ~- 
duced thereby, owing to the increased output. 

The question of the time required for setting up au »- 
matic machines is one which interests many manage :, 
and, of course, varies widely with the class of werk unr 
consideration. This is one of the factors which mater - 
ly reduces the total output of the machine per day, 1 
comparison with what we are sometimes led to exp: ° 
Some of the well known concerns in this line allow ‘ 0 
hours per day for each machine to be out of commissi 
either for resetting or tool grinding, or other causes. 11 
other shops the class of work or the long runs, or b: 
reduce this average to one hour, while in one of the | +t 
equipped shops with which I am familiar, the mana: 
does not consider an allowance of two hours to be sv 'i- 
cient. Al] of this shows that each separate departm:'t 
of the shop has its own particular problems. 
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The Essentials of Cam Design—II° 


By C. W. 


SYNOPSIS—The method of uniform acceleration and 
retardation design is described by a well known practical 
design. The method is carefully analyzed and the der- 
ivation of the necessary formulas for using the method 
for any design of cam, is given. A table of acceleration 
for an automobile cam is given to be used in connection 
with the formulas. Some practical examples of cam de- 
sign are shown in the article. 
- 4 
Continuing the line of argument expressed in the first 
of these articles, which appeared in a recent issue: The 
only force that the cam can supply to the roll is in the 
direction of the force F’, Fig. 9, at right angles to the 
common tangent TT. The force F” is equivalent to two 
forces, F and F”, as shown in Fig. 9A. In cur calculations 
it is the force F which we have considered as constant, 
and not the real active force F’. Since the point of con- 
tact P is constantly shifting its position, and therefore 





‘ai a , lelocity =0 
X >t< 
ar  Velocity=V 


HTT 2 











SPROULL 


1 revolution = ,% = 5 sec. 
6 
14 revolution = =——— = 0.03 sec., time required for 
fon 50 X 4 q 
cam to turn through 90 deg. 

S = Yat*. Substituting known values we have 4 

in. = % (a) (0.03)*, or a = 555.5 in. per sec. per sec. 
20 

= 46.3 ft. per sec. per sec. F = ma = 39.9 X 46.3 = 


29 lb. approx. This is the force corresponding to F, Fig. 
9A, which must be applied to the roll in the direction of 
its motion. (As before mentioned, the actual pressure 
between roll and cam will be slightly greater.) But this 
force is necessary only to overcome the inertia of the re- 
ciprocating parts, and, so far, the force exerted by the 
spring is a hindrance rather than a help. 

The roll was started up from a state of rest, was acted 
on by a force of 29 lb. for a period of 0.03 sec., during 
which time it traveled a distance of 4 in., and acquired a 





FIG.10 FI6.t 





DETERMINATION OF THE CAM ForRMULAS 


causing the angle O to be constantly changing, and since 
F is a constant force, it follows that ¥”’, the real 
active force, is not constant, and therefore the deflec- 
tion of the camshaft (cross-bending) is not constant. 
However, in a practical case, the angle O is so smal] as 
tc make the difference between forces F and F’ negligi- 
ble. Also, the spring S, Fig. 9, if long, as compared 
with the total upward motion of the roll, is exerting an 
almost constant force in a downward direction. 

Let us see what effect this spring has. Suppose we 
have the following cam mechanism, for which we are to 
design a spring of proper strength: 

Noll to rise 14 in. with uniform acceleration while cam 

turns 90 deg. 

Noll to rise 14 in. with uniform retardation while cam 
turns 90 deg. 

Roll to fall 14 in. with uniform acceleration while cam 
turns 90 deg. 

Roll to fall 14 in. with uniform retardation while cam 
turns 90 deg. 

Veight of reciprocating parts equals 20 lb. 

Speed of cam equals 500 r.p.m. 

200 revolutions = 60 sec. 


_—_——. 


*Copyright, 1913, Hill Pub. Co. 


certain velocity, the magnitude of which could be found 
from the equation V = at = 46.3 & 0.03 = 1.4 ft. per 
sec. We are now confronted with the problem of bring- 
ing the roll to rest again while it travels another quarter 
of an inch. Obviously the same force will be required 
to stop it as was required to move it the first quarter 
of an inch, since the distance and time are the same as 
before. This force (29 lb.) must be supplied by the 
spring, and during this time there would be no pressute 
existing between the roll and cam. Then on the first one- 
fourth inch of its downward travel the roll would be actu- 
ated entirely by the spring, and during the last one-fourth 
inch of downward motion the spring would again be a 
hindrance rather than a help, just as it was on the first 
one-fourth inch of upward motion. 

In such a symmetrical case as the one just discussed, 
which covers a large number of practical cases, it would be 
much better, if the mechanism will permit, to have the 
spring engaging with the push rod only during the upper 
half of its motion, and let the spring exert just twice the 
calculated force. This would keep the pressure between 
roll and cam almost constant. 

Let us make a comparison between the cam giving uni- 
form accelerations and retardations and the cam giving 
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harmonic motions, by applying the latter to the problem 
we have just discussed. 

We have a mass of 20 lb. which is to move, with an 
harmonic motion, a distance of 4% in. in 0.06 sec. The 
maximum acceleration would occur at either end of the 
motion, and the force corresponding to it is numerically 


mv? 
equal to — where 
0 


» 
~ 


>] 


m= mass => 


ww 


3 

v = velocity = velocity of the generating point, 
which moves through a semicircle of 14-in. 
radius in 0.06 sec. = 1.09 ft. per sec. 

r = radius of generating circle = 14 in. = */,, ft. 


The path of the rolldoes not pass through the center of 
the car shaft The method of construction is 


indicated. 


i 
4 This is Frve of. any (Plane carr, butis 
4 more noticeable lnsuch acase as 
{7 this. 

18 for this reasor,and OF MCS, Ca77 
% shafts should always bermade 
2 . very rigid 





Oo 





\ 
Data * ‘ 
Roll to rise /in 48 Uniformly Accelerated 
Roll forise / in 45 “Uniformly Retarded 
Roll +0 fall $ 17 60 Uniformly Accelerated Data 


Roll to fall |!’ 60 Uniformly 
Roll to fall # in 60° Uniformly Retarded 





Notice how the resisting force of theroll 
causes a reverse torque on the cam shat} 
atthe instant the rol/stardés todescend. 


WA, 


(AX 
key 


Arm Cam 


he Method of 
Construction is 


( 
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The cam turns uniformly at the rate of N r.p.m. Then 
360 NV 
60 





degrees are equivalent to 1 sec. ; 
; ; 1 
1 degree is equivalent to gw See: 
Z 
Z degrees are equivalent to-> sec. 
du 


: 4 
y degrees are equivalent to ae sec. 
° Pk 


The roll starts from rest at position A, travels with a 
uniform acceleration to position A’, distance m in. from 


7 


A, the time required being Bw See: When the rol] ar- 


rives at position A’ it has acquired a certain velocity JV, 
















Indicated 








rY 
Arm to rise [5 G2 4$ “Uniformly Accelerated Arm tofall 8% in45 “Uniformly Accelerated 
Arm to rise [$i 22 ZS Uniformly 


Arm te tall 83 %in 48 Uniformly ketarded. 


FIG. 1S Arm to rise 7° tn 22} Uniformly Retarded 


Arm to rest through 180° 
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Forms or Cams 


Therefore the maximum force (pressure between roll and 
cam) is os xX 1.188 & 48 = 35.5 lb. This force is ap- 


proximately 22 per cent. greater than the force of 29 |b. 
required in the case of the cam giving uniform accelera- 
tions and retardations. Moreover, in the case of harmonic 
motion, the force is variable, while in the case of uni- 
form acceleration and retardation the force may be made 
practically constant. 

The writer wishes to call attention here to a vital point, 
sometimes disregarded, in the design of cams to produce 
uniform accelerations and retardations. 

In Fig. 10, let A represent the initial position of the 
roll; i.e., the starting or “rest” position. While the cam 
turns through the angle Z, the roll is to go, with uniform 
acceleration, from position A to A’, a distance m. Then 
while the cam turns through the angle y, the roll is to go, 
with uniform retardation, from position A’ to A”, a dis- 
tance 2. We propose to prove that the following rela- 
tion must hold: 


SI) 
I 
Ris 


which velocity must be completely absorbed by the time. 
the roll reaches position A”. This absorption is to be ac- 
complished by impressing a uniform negative acceleration 
(retardation) on the roll while going from A’ to A”. 
There must be no shock. Under these conditions the ve- 
locity V at A’ will be the same whether the roll is con- 
sidered while going up or coming down. That is, the \c- 
locity V must be precisely the same whether we co:- 
sider the roll to start from position A and go up, wi'h 


; ' ' Z ' 
uniform acceleration, for a period of = vy See, OF whet! or 


we consider the roll to start from rest at position . 
and travel downward, with uniform acceleration, fo: a 


period of ss seconds. 
Taking our old equation S = Yat?, we know, for (1¢ 
period represented by angle Z and distance m, that S 


\\ 


m and t = A sec. Therefore, 
6 N 


mi=ia 4 7 
. 2 6 V 
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from which 


72 N2m 
a=- am 





72 N2m Z _12Nm 
2? 6N 2 
which is the velocity at position A’. 
For the period represented by angle y and distance z, 


sec., so thatz = oa ( : ) ; 


V =at= 





i =e 
we have S = zand t = 55, eV 
%2 N2a re : 
from whicha = - ~ oa which is the retardation that 


must obtain while the roll moves from position A’ to A”. 


The cam is held stationary and the foot carried 
around the car, justas the roll mas carried around 
in the previous cases. The car outline isther 
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and straight lines. If it is properly proportioned it gives 
very nearly the same results as a cam designed to produce 
uniform accelerations and retardations. This being true 
its practical value is at once apparent. 

In Fig. 11, abcc’b’a’ is the cam outline, ab is a straight 
line, tangent to the “base circle” at a, and to the fillet 
be at b. The fillet bc is drawn with f as center, from 
b to c. cc’ is drawn about 0 as center, and b’a’ is a 
straight line symmetrical with ab. The proportions used 
in laying out this tangential cam are those commonly 
found in automobile motors: R = \% in.;r = %& in.; bf 
= 4 in.; 7 AOB = ZL BOC = 26 deg. 34 min.; r.p.m. 
= 820. 

As we know, the relative motion of the cam and roll 


lnner curve by this construction 
only approximately correct 








drawn tangent to the several positiors of the foot 4 
In this construction the cam was supposed to 
oscillate with a uniform angular velocity —a thing 
which covldnotoccur in tice. However, this 
aes not interfere with the general method. - 











Cylindrical Cam > 


The Method of 
Construction is 
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Data 
foot to rise 4G ls *uniformly accelerated 
foot to rise “S,'in 22 “uniformly 
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Roll fornove | fo right i 270 ° harmonic motion 
holl 40 rest 30° 


fol! fo move |"to left in 60 Uniform acceleration 
and retardation 


WIPER AND CYLINDRICAL CAMS 


(Notice that this retardation is not equal to the accelera- 
tion which obtains during the first period, represented by 
ancle Z, unless 7 = Zz): 

_ 72 N2x y 12 Na 


“= ~y “6N y 
Since this velocity must equal the velocity previously 
fownd, we have 

12 Nz _ 12Nm ZY 


= 9 


y Zo m2 





isregarding this law will cause the cam outline to have 
shirp, well defined points where one part of the cam 
Oui'ine does not come tangent to the adjacent part, a 
fau't which has already been discussed in connection with 
the uniform velocity cam. 

let us now consider the so called “tangential” cam, 
which is so commonly used for gas engines. The chief 
advantage of this cam is that it is comparatively easy to 
manufacture, being made up entirely from ares of circles 


will be the same whether we consider the roll to be con- 
strained to travel in a straight line, or whether we con- 
sider the cam as stationary and the roll to move around 
the cam outline. Here again it is convenient to employ 
the latter method, and we shall consider the roll to start 
from rest at position A, and to roll around the stationary 
cam in a counter-clockwise direction. While the roll is in 
contact with the straight line ab, its center will follow 
the line AB. And if z is the angle made at any instant 
by the line joining the roll center to the camshaft center 
O, and the line OA, the distance of the roll center from 
the center of the cam shaft O, will be, at any instant, 


a (4) 


COs & 





And its displacement from the initial position will be 


R+r l 
= Rtn =R4+n(Z5-1) © 
While the roll is in contact with the fillet bc, its center 


will follow the circular are BC, which has f as a center. 
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We wish now to find an expression which will give us, 
at any instant, the distance of the roll center from the 
camshaft center -while the roll is in contact with the 
fillet be. 

In other words, a point travels from B to C, and we 
wish to find an expression which will give us the distance, 
at any instant, of this point from 0. For the sake of 
clearness we will refer to Fig. 11A, where the lettering 
is the same as in Fig. 11. Also, we will consider that the 
point moves from C to B, the angle y being in all cases 
measured from the line OC. 

Let x represent any position of the point as it travels 
from C to B. Let R, = fB = fa = fC, and L, = Oz, 
a variable length. Then 

mx = R, sin W; mf = R, cos W; 
from which 


’ ML R, sin W 
Sin y = — =-4 





I 
MY) 


Ox L, 
. mf + R, cosW+Y 
ee TL, 
from which 
— a : L, cosy —V¥ 
Sin W = — R, , cos W = aes —— 
and 
 e@ Ur L.2 sin? y 
Sin? W = Re - 
Cost W a Ev cost y+ V2? —2L,V cosy 
R? 
RySs Conical Cam 
| a 
| 1N Se. is ” 
| / OS / 
| Pa yy ‘ 
| Wy? 
/ ; 
tog Wf, Sovetoped ; 
| hace of Cone / 
| 
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And since 
sin? W + cos? W = 1, 
we have 


L.2 


+7972 
sin 


Rk? 
from which 
L,? (sin? y + cos*?y) + VY? — 2L,Y cos y = R,? 
L,? — 2Y cos yL, = R,? — ¥? 

Completing the square, we have 
L,* —2Y¥ cos yL, + Y* cos* y = R,? — Y? + Y? cos? y 


L? cos*y+V?—2L,Y cosy _ 


RP 1 


Y 4 





Lotted lines shows outline laid 
off from dimensions gotterr 
trom carn in practice 
full line shows the , 
/ ,  theoreticalcam as 
4 a figured from the 
Sd 7 torrrula oF 
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Fig. 18. Cam SHape sy THEORY AND PRACTICE 
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Extracting square root, 





L, —Yocosy= =v R?2 —Y¥? (1 — cos? y) 
= + VR? 
L, = = VRI—Y sint y+ cosy 
Ard its displacement from the initial position will be 
8, = L, —(R+r) = VRS — Vi ainty 
+ ¥ cosy —(R+r)- (7) 
Substituting known values in equations (5) and (7), we 


have 


Y? sin? y 





(6) 


1 





S = —) da 
; COS @& ( ) 
S, = Vv 24 — 23 sin? y+ 8 cosy—1= 
S, =§v1l—sin?y+fcosy—1= 
S, = }cosy + 3 cosy —1 = 1.25cos y — 1 (7a) 


If a general expression for displacement be differen- 
tiated, the result is an expression for the velocity; and if 
the expression for the velocity be differentiated, the re- 
sult is an expression for the acceleration. Then if we 
take the second differential of equations (5a) and (7a), 
we shall have expressions giving accelerations. 





1 
S =——1 = sec x — 
COS 2 : -s . (5 ») 
Letting ¢ represent time, and differentiating, 
“8 = sec x X tan aa 
— “dt 
as dz dx dz as 
=- sec x - 22 X secx =- 
dt? Ti (* oe a) dt? 
daz\? x a + tent g 
=(-—;| sec? x 27) secx 
at) (sec? a an? x) sec 2a (8) 
S, = 1.25 cos y — 1 (7a) 
ds, a 
—_— 1.25 sin Yai 
d?s, ‘dy\? 
——1 = — 1.25 cos y[-, i) 
dt? wines (7 (9) 
Since the Zs x (and y) increase at a uniform 


rate‘of speed (because the cam turns with uniform angu- 
lar velocity), we have « = wt, where w is the rotating 
speed of the cam, in radians per sec., and ¢ is time in 
seconds. Differentiating, we have 


dz ins dz\?_— ._—s /dy\? 
7 w, from which ( ') = w= (7) 


\2 2 
Substituting this value for (111) and (71) in equations 
(*) and (9), we have 
A = Acceleration while on straight line = 
w? (sec? x + tan* x) sec x (8a) 
A, = Acceleration while on fillet = 
—1.25 w* cos y (9a) 


“he table gives values for equations 8a and 9a for 
eah five degrees. An inspection of the last two columns 
wi'l show that, while the acceleration is not constant, yet 
th: results are much better than could be obtained by the 
“harmonic-motion” cam, or any other cam than the one 
gi:ing uniform accelerations and retardations. As already 
mentioned, the tangential cam is made up of arcs of cir- 
cles and straight lines, and therefore comparatively easy 
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to manufacture. This explains its popularity. The writer 
is of the opinion that, though the “uniform acceleration” 
cam would be better, the tangential cam is quite “good 
enough” for small gas engines. They should, however, 
be made larger than they usually are. 


Gl. x 
Su 2/8 
34% bag 
a a3 Mg ' = bd < o ¢ 
eS 8 <q ck ‘« Ee z 
5 r , 3 r 8 . i Fim. 
S435 + » _ +88 & 
2=5 & - 2 8 xs s=- & 
BESS % - 2% 4% 
< x y Secx Tanx oA BIS & 

0 eo — elles 1.0000 0.0000 1.0000 615 615 

5 5 1.0038 0.0875 1.0153 617 626 

10 10 1.0154 0.1763 1.0612 624 661 

15 15 1.0353 0.2680 1.1430 636 725 
20 20 ... 1.0642 0.3640 1.2646 654 824 
25 eee 1.1034 0.4663 1.4338 678 973 
26°-34’ 26°-34’ 26°-34’ 1.1180 0.5004 1.4999 687 1031 —687 
ae Ae 2. a ; —696 
33°-8’ . 20 —722 
38°-8’ 15 —742 
43°-8’ 10 —757 
48°-8’ 5 —766 
53°-8’ 0 —768 


CAM, WHEN R.P.M. = 820 
From Fig. 12 it is clear that s, the fillet radius, is 
equal to 


= (R +r) tan x 





fi tan (x + y) (10) 
Also the total motion of the roll equals 
(R +r) tan x , (R+ 7) tare al ae 
Sin (x + y) Bailes tan (a + y) r— (2 +8) 
1 1 
= (R+1r) tana (om @ +9) "iene - oH) 
And if 2 = y, we have total motion of roll equals 
(R + 1) tan x (cosec 2 x — cot 2 x) (11) 


In Fig. 13 the path of the roll does not pass through 
the center of the camshaft, also the resisting force of the 
roll causes a reverse torque on the camshaft at the in- 
stant the roll starts to descend. This is true of any plane 
am, but is more noticeable in such a case as this. For 
this reason camshafts should always be made very rigid. 

Fig. 14 shows an arm cam. The arm which car- 
ries the roll is outside of the path of the cam, the roll be- 
ing carried to the center line of the cam. To lay out the 
cam, Fig. 15, it is considered stationary on a shaft and 
the foot is carried around the cam in the opposite man- 
ner, just as those described in previous cases, when the 
roll was being carried around the cam. In this case the 
cam outline is drawn tangent to the several positions of 
the foot. In the example shown the cam was supposed 
to oscillate with a uniform angular velocity—which could 
not occur in practice. However, this does not interfere 
with the general method shown. 

Fig. 16 shows a cylindrical cam A, the cylinder being 
obtained geometrically at B and shown on a straight line 
at C. The cam shown in Fig. 17 is conical and the de- 
velopment and projection is obtained in a manner similar 
to the case described in Fig. 16. 

Fig. 18 shows a simple cam with the shapes obtained 
both by theory and actual practice, showing a comparison 
of the two methods. The dotted line shows the outline 
layoff from dimensions taken from a cam in practice 
while the full line shows the theoretical cam as figured 
from the formula of uniform acceleration and retardation 
given in this article. The latter shape, it can easily be 
seen, will produce a smoother running cam, avoiding the 
shocks which would be caused by the former. 
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Nothing Mysterious in Mechanics 


By Rosert J. SPENCE 


There is nothing mysterious in mechanics. Every ma- 
chine, no matter how much the operation of its intricate 
parts may border on the mysterious, is really made up 
of nothing but a few elemental motions known to each 
one of us. To begin at the first motion and follow each 
train through intelligently to its completion will convince 
one of the simplicity of it all. Taken as a whole, it may 
cause us to gape at its subtleness; taken piece by piece 
it is openness itself. 

In the shops things go wrong daily in the machining 
of our work, that time and again are tolerated only be- 
cause we have no explanation at hand to offer for the 
phenomenon. Yet if we would but adopt the slogan 
“there is nothing mysterious in mechanics,” with all that 
it implies, and go about solving each mystery intelligent- 
ly, we would soon come to the simple cause of any 
trouble. The tool may chatter, gouge or tear beyond our 
comprehension—yet there is some simple remedy for it. 
The old reliable reamer may cut oversize, the new die 
may leave a poor thread, the spindle may heat, although 
perfectly adjusted—yet have no actual mysteries about 
them. 

Here is a good illustration of my meaning: A friend 
of mine, foreman of a large grinding department in a 
modern shop, himself a man of several years’ experience 
as a grinding-machine operator, recently had a new “mys- 
tery” in grinding that bothered him for quite a time. 

One of his best men, a very skillful workman, came to 
him the other day with this doleful tale: “Mr. X,” he 
said, “I wish you would take me off those shafts, I can’t 
grind them right. Do what I will they keep springing out 
of truth as I grind. I cannot make them run concentric. 
I have used every bit of knowledge I possess, but they 
continue to warp. The shoes are perfect, the backrests are 
O.K.; I am using the proper wheel, speeds and feeds. I 
guess the trouble is that I have lost confidence in my 
touch. I wish you would give me something else to 
grind until I get back my nerve. -They have certainly 
got my goat.” 

The foreman went with the man to the machine, put 
in another shaft, and the man proceeded to grind. Ina 
short time the piece began to run very much out of truth, 
vet the foreman had observed that the operator had been 
using all due caution. The foreman put another shaft 
in the machine and attenipted to grind it himself. The 
result was the same as before, the shaft being distorted 
very much out of truth. 

In the meantime, another operator on a near-by ma- 
chine of the same make and size, with the same grade 
and grain-of wheel, with the same speeds, with the same 
shoes, and with similar backrests was getting perfect re- 
sults on identical shafts. 

The foreman couldn’t understand it. It certainly ap- 
peared mysterious. He spent much time and thought 
ou the matter, but in the end he had-to declare him- 
self beaten and go to another for assistance in solving 
the problem. 

_ He discussed the problem with the head inspector, who 
admitted that it certainly seemed mysterious. In the 
end they began examining and eliminating everything 
that both machines possessed in common, and finally 
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there remained only one thing they had not proved to he 
identical—the grinding compound. Then to satisfy his 
mind that nothing was left uncompared, the head inspc- 
tor tested the grinding compound of each machine. le 
did not expect any clue from the compound, because in 
all shops in his wide knowledge no trouble had ever been 
experienced in grinding by reason of the addition or sib- 
traction of a little compound. 

He found the compound in the machine that had been 
giving bother to be much thicker than the other. Then 
the solution of the whole thing dawned upon him. lor 
the first time in his experience he realized that a thick 
grinding compound does not act as a continuous cooling 
agent in the process of grinding. The shafts which they 
had been grinding had become distorted through heat, 
although a constant stream of compound had been flowing 
on the work. To prove his theory he removed a portion 
of the compound from the tank, refilled it with fresh 
water, and proceeded to grind a new shaft without any 
further trouble. So it is in all our mechanical mysteries. 
No matter what they are, small or great, there are sim- 
ple explanations for them, all lying hidden somewhere 
yet readily found if we but take the time to search for 
them properly. 
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A T-Square Support 
By Gero. F. Carr 


When using a large T-square it very often takes consid- 
erable time to adjust it, owing to the fact that the head 
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A T-SQuAareE Support 
which lines up square is too heavy for the other part of 
the square, and is always falling. 

By screwing a piece of thin metal B to the head |, 
as shown in the illustration, the 'T-square may be m.!!- 
ipulated without trouble. 
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According to “Compressed Air,” a process whereby ste: 
hardened by means of compressed air is now in use b° 4 

l 


German firm in cases where only certain parts of the m:‘% 
require hardening. The customary methods of hardening °Y 
chilling. the steel in water, oil, or special baths is not s: 


factory in such cases, owing to the tension created betwen 
the hardened and unhardened portions of the treated m: ‘al. 
In the new procedure the compressed air is sprayed over = 


metal through specially designed nozzles, by means of wh' 
by varying the number and spacing of the openings, the 
gree of hardening may be accurately graded. 
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A New Surface-Hardening Process 


By 1. W. 


SY\NOPSIS—A British development by which tt %s 
poss/ble to harden steel locally for various purposes such 
as gear teeth, wearing spots, holes in templates and sim- 
ilar work. A new application of the flame-welding ap- 
paratus which ought to be useful for many purposes, 
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The English firm of Vickers, Ltd., Broadway, London, 
S. W., and Sheffield, have in use a patented process of 
surface-hardening, which is of special value on compara- 
tively large articles, of which only a small portion of the 
surface is to be hardened. It is also useful for all articles 
where distortion arising from the hardening process is 
diflicult or impossible to correct by grinding, and further 
for small articles of which only a small portion is to be 
hardened, as the holes in links for silent chains, tem- 
plates, ete. 

It is recognized, however, that case-hardening is prob- 
ably more suitable for small articles in quantities where 
distortion is unimportant or where grinding is easily pos- 
sible, and also in the case of larger articles where a con- 
siderable proportion of the surface must be hard. In 
some cases a combination of case-hardening and final sur- 
face-hardening may be advantageous. For case-harden- 
ing purposes, either a mild steel or a mild nickel steel 
is necessary, whereas for the surface-hardening process, 
steel castings may be used or any high tensile steel may 
be heat-treated and finally surface-hardened exactly as 
required. The firm of Vickers, Ltd., has developed two 
steels, mentioned later, that are specially suitable. 

Speed in heating is the essential feature of the process. 
The flame of an oxyacetylene blowpipe is drawn across 
the surface, raising it almost instantly to hardening tem- 
perature. As the flame passes, the surface is cooled at 
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once by the coldness of the remaining metal, leaving the 
surface at the maximum hardness possible with the steel 
used when heated and quenched. 

The process as applied to gear wheels, is illustrated in 
Fig. 1. The gear tooth is not heated as a whole and 
then quenched but the flame moves over the surface like 
@ paint brush. The normal depth of hardening is about 
ys in., although depths up to about 35 in. can be obtained 
by somewhat prolonged heating and by giving the flame 
a wavy or rotary motion 

: REE in order to avoid burning 
_4al ‘| the steel surface. 
eS A dead, hard skin is 
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claimed, with absence of 
distortion, while the de- 
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quirements, as by moving the flame again quickly across 
the surface and drawing the temperature, or by ar- 
ranging that the cooling shall be less rapid. In deal- 
ing, for instance, with the sliding gears used in automo- 
bile work, the firm leaves the working surfaces of the teeth 
glass hard and merely toughens the rounded ends, which 
are, of course, liable to chip off if left hard, as when case- 
hardened. 

Fig. 2 is a section of a steel casting, showing portions 
hardened to resist wear. Fig. 3 is a section through a 
hole in a steel plate, the sides of the hole being sur- 
face-hardened. Fig. 4 shows a surface-hardened gear 
wheel defermed by a falling weight, and above it a tooth 
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Fic. 4. Surrace-Harpenep Gear WHEEL DEFORMED 
BY FaLLInGc WEIGHT 


cut from a similar gear after being hardened and bent 
in the press. 

It might naturaily be expected that the hardened sur- 
face would have a tendency to crack or flake away from 
the unhardened section, but many fractures have been 
examined for this, without discovering a single instance 
even with the hardest steels. 

While any steel that will harden when cooled rapidly 
from the right temperature can be treated in this way, 
the firm has produced two special steels. One is called 
B. C. T.. and has an elastic limit of 35 to 45 tons, and 
an ultimate tensile strength of 50 to’60 tons to the square 
inch, and is easily machined. The other steel, F. G., is 
supplied annealed, and has an ultimate strength of about 
50 tons to the square inch, and an elongation of 28 per 
cent. in 2 in., with 65 per cent. contraction of area, 
the elastic limit, about 25 tons, beirg relatively low, 
which is important as regards ease of machining. This 
steel is put forward as extremely tough and fibrous and 
strongly resistant to shock. 

Both these steels when surface-hardened have given 
readings of 90 to 95 on the scleroscope and will easily cut 
glass, the surface of F. G. steel being similar to that 
of nickel case-hardened steel. ‘The gear illustrated in 
Fig. 4 is of F. G. steel. 

Comparison has been made with case-hardening, consid- 
ering the cost of the straightening, resetting and grinding 
necessary in the one case and unnecessary in the other. 
Roughly speaking, it is held that case-hardening is 
cheaper for small articles where a large portion of the 
surface is to be hardened, while surface-hardening is not 
cnly cheaper but is also quicker for large articles where 
only a small proportion of the surface is to be hardened. 
The advantage of surface-hardening in repair work is cvi- 
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dent. The piece produced can be finish-machined right 
out, subsequent surface-hardening requiring probably only 
a few minutes to half an hour, depending on the nature 
of the job. 


x. 
P< 9 


Little Journeys with the Repair Kit 
By F. E. Larrp 


“Know your machine” is as important to the engineer 
as “know thyself” to all human kind, and an operator’s 
ignorance of mechanical first principles often proves 
costly to the owner. 

Probably one of the most senseless trips ever made by 
a repair man resulted from a rush order to look over a 
tractor located about 80 miles from the works. The 
machine, as usual, was in first-class condition when 
delivered, but the owner stated that the governor would 
not control the engine. 

The repair man packed a new governor valve and valve 
stem with his kit and started for the job. His first 
order on arrival was to steam up. When the engine was 
started the governor worked well, but when the load came 
on it took nearly a minute for the governor to catch up. 
This same trouble occurred when the load went off. 

The repair man shut down and started aloft for a closer 
inspection. It can be stated here that a regular “fixed 
route” is always followed in mounting the machine. By 
this is meant that certain projecting parts are grasped 
to reach the top and this soon becomes a habit. One of 
these helps in the route happened to be the governor pul- 
ley, and the first thing the repair man knew after tak- 
ing hold of this was that he lay flat on his back under 
the machine. 

He wasted no further time studying the trouble, but 
replaced the pulley and set it up with a wrench. He 
said nothing to the “engineer,” who was closely watching 
him, but wisely looked over the oil cups and bearings. 
After a slight delay he gave the order to go ahead, and 
the engine ran as smoothly and steadily as oil. 

The “engineer” was not enlightened as to the ma- 
chine’s ailment, but the repair man hinted to the owner 
that the next time he (the owner) felt inclined to pay 
a day’s wages plus railroad fare for two minutes’ work 
with a wrench on a setscrew, to just let him know. /or- 
little kid-glove jobs like this were not common occt- 
rences, and, therefore, highly appreciated. 

It is best not to quote the owner’s remarks concer!!!)}g 
his engineer, but the little dinner he put up is sti! " 
membered. 
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{n the Pennsylvania Ra‘ircad Company’s campaig for 
safety the work of “safety first’ committees, consisti’ of 
employees whose duty it is to study the smaller mz:‘iers 


yart. 


which might involve accidents, plays an important 
four 


There are 35 such committees and during the past 
years the Pennsylvania Railroad lines east of Pitts! ‘gh 
have spent nearly five hundred thousand dollars in followings 
the special recommendations of safety committees in vall 


matters, altogether aside from larger expenditures in sis als, 
steel cars, and other more obvious safety appliances ince 
1910 safety committees have made 17,333 recommen: ns, 
and 13,861 of them have been adopted. One result is ti: e¢X- 
actly 99,753 safety guards of all kinds have been in: _ 

the 


Another, and more significant result is that in 35 out ©! 
46 shops where more than five hundred men are employed, 
the number of serious accidents per one thousand men has 
been reduced by from 5 per cent. in some cases, to 7! per 
cent. in others. 
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An Efficient Toolroom System 


By C. A. Marston 


SYNOPSIS—Views in a shop in which traction engines 
are made, giving an illustration of a carefully designed 
toolroom. The system used in the factory is given, an 
uctual case being taken of a man starting employment, 
working and leaving the company’s employ. 

3 

The method of handling tools, jigs, fixtures, etc., here- 
in described, was adopted by and installed in the plant 
of the Minneapolis Steel & Machinery Co., Minneapolis, 
Minn. 

The general arrangement of this department and the 
method of storing tools is shown in the halftones, Figs. 
1, 2 and 3. The way in which the department is run 
might best be explained by considering the experiences 
of a new man, starting in to work, working and finally 
leaving the employ of the company. 

John Smith reports for work at 7 o’clock in the morn- 
ing to the machine shop time-keeper, who gives him clock 
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Fig. 1. Jias STORED IN SEPARATE BOXES 


number 310 and writes this with his name and depart- 
ment on the 3x5-in. printed form, Fig. 4. This he pre- 
sents to the toolroom for his ten tool checks stamped the 
same as his clock number and the standard equipment of 
tools which he requires for his work. These tools that 
he is given when starting are kept by him during his 
stay with the company, and he is held responsible for 
their return when leaving. The ten tool checks have his 
number on one side and the monogram of the company 
on tie other. They are made in this way so that any 
losses would be reported to the toolroom for adjustment. 
After being supplied, he signs the dated card and it is 
filed in a 3x5-in. cabinet. 


STARTING EMPLOYMENT 


Smith is now ready to start work and reports to his 
foreman, who assigns him to a machine and gives him 
his first job. Assuming that he is a drill-press hand and 
Tequires a drill jig to do the work, he would use the an- 
nunciator system which is in operation here. He presses 
an electric button which is near his machine and hangs 


one of his tool checks on a hook under the button. There 
are 75 of these buttons around the shop, all conveniently 
located. The annunciator is not shown in any of the 
photographs, but is in the toolroom convenient to a small 
belt-driven elevator and speaking tube running to the 
main floor of the machine shop below. At the bottom 
of the elevator shaft are stationed two apprentices, who 
are notified as the numbers drop on the board. 

No. 30 is the button that is located near the drill press 
run by Smith, so the boy goes over, takes the check from 
the hook and finds No. 310. The boy will be told that 
drill jig TA1015A, operation No. 1 is wanted, and he 
will send the check and this information to the tociroom 
where the same will be found and sent down to the boy, 
who will deliver it. 

Just where this jig is located and what tools are re- 
quired with it is found by referring to the jig-record 
cabinet, in which there is filed a card for every jig, fixture 





Fic. 2. Toot-Room CHEcK Racks 


or special tool in the toolroom. These cards are var- 
nished over to preserve the written information. The 
printed form, Fig. 5, is used for this purpose and all the 
necessary information is given there. 

Each jig is kept in a strong wooden box made to fit it 
as shown in Fig.1. The larger boxes are fitted with cast- 
ers and bound with iron straps, which are 3¢x2 in., and 
which are fastened to the wood with carriage bolts. One- 
inch holes are drilled through the projecting ends for the 
chain hooks to fasten into when the jigs are lowered to 
the floor below by the crane. These large jigs, some of 
which are over five feet long, are bevond the capacity of 
the elevator and they are wheeled out on a projecting 
platform accessible to the crane. The jig boxes are all 
painted black, with the part numbers and storage loca- 
tion stenciled in white on either end. Fastened on the 
side of each box is a sheet-iron pocket, which holds a du- 
plicate of the 4x6-in. jig-record card, Fig. 5. This card 
is divided in halves, one for “Special Tools” and the 
other for “Standard.” It was found impracticable to 
keep every tool required to complete a piece of work in 
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the box with the jig on account of the large supply that 
would be needed for this, but a very satisfactory result 
was obtained by the following method. If it was found 
that a reamer, drill, gage or tool of any description is 
needed to complete some particular operation and that 
this tool could not be used on the regular run of work, 
we would consider it “Special” and keep it in the box 
with the jig at all times, listing it on the “Special Tools” 
side of the card. Jigs having loose straps, bushings, or 
any pieces that are liable to become lost or misplaced are 
also written up under this same heading. All tools, such 
as the regular commercial articles that can be purchased 
from stock, such as twist drills, reamers, sleeves, milling 
cutters, etc., are stored in the various tool racks, as shown 
in Figs. 2 and 3, and when used with jigs, are listed as 
“Standard Tools.” 


KEEPING REcoRD OF THE CHECK 


The check that Smith sent to the toolroom is hung 
on a hook under the space where the jig was taken out 
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Fig. 4. Form Ustep WHEN COMMENCING WorK 








and after the standard tools are put in the box with the 
jig, it will be sent down and be delivered by the boy, the 
total time taken being not over five minutes. 

The one check covers everything that is called for on 
the card and when the jig is returned, the contents are 
carefully checked up and inspected, the tools sharpened 
and put back in their respective places and the check sent 
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back or put on some other tool as called for. If any of 
the tools are missing, the man is notified and if he can- 
not produce them his check is withheld. If it is found 
that a jig is broken when returned it is sent out to be re- 
paired and a plain check hung on the hook,-so at all times 
it is an easy matter to tell just where every jig is. 

On work for wiich there are no jigs, » check is given 
for each and every tool drawn out and these are hun on 
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Fic. 6. Recorp Form ror Broken TooLs 


the check boards shown in Figs. 2 and 3, there being a 
hook for every size and kind of tool kept 1n the toolroom. 

The method used to keep track of broken tools and 
supplies is shown by the printed form, Fig. 6. ‘hese 
forms are made up in books of 100 and supplied ‘o all 


the foremen. If Smith should break a 5£-in. dril!, due 
to any cause whatever, in order to get another drill «r, 1” 


case he had finished with it, to get his check, it wou'd be 
necessary for him to have an order from his fer:man. 
This, with the broken drill, would be sent to too!;oom. 
At the end of each week these orders are looke« over 
carefully’ and filed behind the man’s record card .: and 
at the end of each month the total breakage per man 
is easily found and the necessary steps taken to }/cvent 
the continuation if found excessive. 

The grinding and sharpening of all tools is don 
toolroom, and the machine equipment is as follow- 
universal cutter grinder; one cylindrical grinder: one 
twist-drill grinder; one automatic saw sharpen ’ and 
one tool grinder. 

All tools used on machines, such as lathes, }) ner, 
slotters, etc., are forged to standard shapes in the Smith 
shop, and rough-ground on the tool grinder befor hard- 
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ening. They are then heated to the high-speed harden- 
ing heat in a gas furnace, and quenched in linseed oil or 
air. After this, they are finish ground, numbered and 
placed in racks ready for use. 


LEAVING THE ComPpaANY’s EMPLOY 


he routine of leaving the employ of the company is 
the reverse of starting in. Smith decides to quit, brings 
his 10 checks and tools back to the toolroom, and if 
everything is satisfactory, the time of the day and the 
sicnature of the toolroom foreman are written across the 
face of his record card, Fig. 4. This is then given to 
him, and he takes it to the machine-shop time-keeper 
for his time. Before the loss of tool checks was penal- 
ized, it was never possible to find over half of a man’s 
checks when he left. Since this plan has been in opera- 
tion, every man to my knowledge has had the full ten. 

In putting this in operation, in its entirety, the main 
result desired was to eliminate as much loss of time as 
possible. This to a large extent is done by having the 
workman know in advance what his next job is, so that 
he can send for the tools before he actually needs them. 

The whole system is running very smoothly and is ac- 
cepted as first-class throughout. It is taken care of by 
three boys answering the bells (two on the main floor and 
one in the galleries), two in the toolroom handing out 
and receiving tools and one in charge of the jigs. With 
this force we can easily take care of 400 machinists. 

The product being built is the 25- and 40-hp. Twin 
City Gas Traction Engines, and they are built complete 
at this plant. 


Electrically Heated Core Oven 


The American mechanic who is only familiar with the 
burning of coal, coke or gas in foundry core ovens, will 
be surprised to learn that in Sweden electricity is used 
for this purpose. One of the large machine shops in 
Sweden is the Géteborgs Nya Verkstadsakiebolag, of 
Goteborg. This firm builds hoisting engines, cranes, 
ships, bridges, and does a wide variety of general ma- 
chine-shop work. One specialty of the large foundry is 
cast-iron radiators. These are an especially well known 
product because of the uniform and thin section of the 
cast metal. 

One secret of the success with these radiator castings 
is the care with which the cores are produced. Care is 
taken in selecting and mixing the sand and binder, in 
making the cores themselves, and especially in their bak- 


inv. The illustration shows three core ovens used for 
th:s purpose. They are electrically heated, the heating 


coils being set in the bottom. On the wall behind the 
furnaces are shown some of the electric cables. 

"he advantages of using electricity for this purpose 
ar’ a complete freedom from dust, soot and smoke, and 
a iniform, easily controlled temperature. The result 
is ‘horough-baked but unburnt cores with a surface free 
from dirt or dust that might wash and cause imperfect 
Casi ings. 

"he general construction of the furnaces is, as may 
be seen, unusually neat. In the right-hand one is a truck 
loaled with radiator cores. The same is true for the 
middle furnace, while the third is empty. 

(ne reason for using electric current for this purpose 
is the location of Géteborg, which is not far from Troll- 
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hattan, the site of one of the huge electric plants of the 
Swedish government. This plant has eight 12,500-hp. 
water turbines, or an aggregate of 100,000 hp. The site 
is adjacent to falls which have such a large amount of 
water that another electric plant of the same size is pro- 
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ELECTRICALLY Hkratep Core Ovens IN SWEDEN 


jected. If this is built it will mean the generation of 
200,000 hp. at this place. 

Thus, because of its favorable location, current in 
Goteborg is cheap, and as the core ovens are heated dur- 
ing the night when the demand for industrial power is 
small, they give a peculiarly favorable kind of load for 
the power station. 
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Unit Courses for Evening Schools 
By E. H. Fisy 


Evening-school work is usually laid out in imitation of 
high-school and college courses to cover a number of 
years of work more.or less equivalent to the day courses 
usually given. 

A very brief experience with work of this nature offered 
to mechanics from the shop is enough to show that it by 
no means fills the bill. Men can give less time and yet 
demand quicker results than boys. A college professor 
can always tell his pupils that when they become men 
they will understand why it is necessary for them to go 
all around a subject before they attack it. A man in 
night school thinks that is all bluff and folds his tent 
and steals away. They seldom complain, but they find 
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the “movies” or the bar room a big temptation as they 
come by, and succumb. 

The key to the situation is—results. If a man thinks 
he is getting something that will be of use to him he will 
stick in pretty bad weather. Some teachers attract by 
their personalities, but in general personality counts for 
less than giving a man a clear understanding of what he 
needs, and then showing him the most direct road to that 
thing. 

After following the usual course in the Worcester 
Trade School until we found that it would lead us to 
empty classes, the latter part of the first winter we began 
to work into what is known as unit courses. By a unit 
course is meant a short course adapted to a group of men 
and giving definite instruction with but a single aim in 
view. For example, if a pupil is a machinist who has 
had no chance to do much thread cutting, we might hunt 
up a group of men similarly situated, put them under 
an instructor, and in from ten to twenty lessons teach 
them to set up a job of thread cutting, select gears for 
any practical threads, grind and set cutting tools and 
caliper the threads. Similar unit courses may be laid out 
indefinitely for any trade. They begin with a definite 
task which is necessary in the shop and involve a complete 
education for that task. They are usually pretty com- 
plete in themselves, so that the order in which they are 
taken is unimportant. For example, the course in thread 
cutting may follow or precede a course in taper turning. 
On the other hand, a course in cutting internal threads 
on a taper might better follow both of these. In the 
carpenter shop a general course in stair building would 
have no particular relation in time to a course in shing- 
ling or in laying out hip roofs and yet a course in spiral 
stairs could hardly precede straight stair work. 


MEETING INDIVIDUAL NEEDS 


This method we have found particularly applicable to 
beginners in various lines. For example, in pattern mak- 
ing, electric wiring and gasoline-engine practice, we have 
large classes of men who are practically green, though 
they may be working in the same business. For such 
men it is easy to lay out courses of instruction sufficiently 
elastic, so that the leaders in the class do not feel them- 
selves unduly retarded by the slowest. On the other 
hand, the larger part of our students are men who are 
already pretty capable mechanics, but who feel they are 
not sufficiently acquainted with some special branch of 
their trade. For example, men may draw pretty good 
pay as machinists and may have worked at the trade a 
long while and yet need instruction in planer work or 
grinding. As a general proposition it may be said that 
no two of these men start from the same point. Class 
work is impracticable for such men. , We have, therefore, 
without dropping the unit system, gone still further and 
given strictly individual prescriptions for each case. 

To illustrate: A young man who was employed as a 
rather high-class laborer occasionally did some drilling 
of a rather rough nature. He saw or thought he saw a 
chance to run a shaper if he knew how. A winter’s ex- 
perience with us on a shaper under instruction brought 
him a job at $2 a day. His work was selected for him 
not as a course typical of all shaper work, but because 
in methods of handling it approached the kind of work 
which he would be called on to do if he were given the 


MACHINIST Vol. 39, No. 18 
job. He made good through the summer and came back 
last winter for further instruction. 

This sounds narrow, but when we consider how terril:|y 
narrow are the environments of so many such men, it 
is evident that we really broadened his outlook on life io 
some degree. We find that the result of these little 
specialized individual courses is that the man usually 
returns to take up still another specialty. The work 
appeals by its directness, its results show in dollars and 
cents, and no one is scared away by the immensity of tie 
task before him. 

We feel that a man might come to us as this laborer 
did and by dint of perseverance take up course after 
course, as drilling, plain lathe work, taper turning, thread 
cutting, faceplate work, drive and running fits, ete., and 
in time become a lathe hand. He might then go on and 
take up planer work, shaper, miller, grinder, etc., and by 
the time he was thirty or forty years old become an all- 
around machinist, but we do not expect to see anyone do 
it. No one would start out with any such ambitious 
project in view. It would be too discouraging. On the 
other hand, we are just opening our fourth season with 
a number of the old crowd who have been with us from 
the start and who appear to be trying to stay as long as 
we do. 

Of course, it is harder for an instructor to give in- 
dividual instruction than class instruction, at least if the 
teacher has learned to give class work only. If the teach- 
ers are all shop men as ours are they do not know whether 
they are working too hard or not except by their own 
feelings. That is, there are no older teachers to suggest 
to them that they are working too hard. Men do this 
work and come back for more. In fact, they seem to 
want to do it five nights per week, which indicates that 
they do not find it so very wearing. 
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A Collapsible Tap 
By R. J. Herbert 


In looking over a batch of engravings from the U. 5. 
Patent Office, showing all sorts of collapsible taps ever 
invented, I came across a tap, the first one recorded in 
the office, which seems worthy of attention. It is sim- 
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A CoLuaApsiIsLeE Tap 


plicity itself in its way, and speaks well for-the mech \nic 
who invented it, thirty-three years ago. The thing a: out 
it, however, which seems peculiar, at this later day, is the 
manner in which the serrated cutting levers are pi\ red 
to the body of the tap, as is clearly shown in the i:\us 
tration. 





h 
n 


e 


Beer = ry 


cr 








October 30, 1913 AMERICAN 


MACHINIST 743 





Sangamo Electric-Meter Making 


By ETHAN VIALL 


SY VOPSIS—Bench-lathe methods of drilling, counter- 
sining and tapping small parts. Milling and drilling 
screws. An extension milling head. Inspecting tools. 
Winding machines. Molding composition parts. 

3 

While the shop practice of the Sangamo Electric Co., 
Springfield, Ill., makers of electric meters, is thoroughly 
uptodate in every respect, it is principally interesting 
from the fact that watch-factory methods are so exten- 
sively employed in all departments. Large numbers of 
small bench lathes, automatics, millers, gear cutters and 
other watch-making machinery are used. This, together 
with the rigid inspection system, insures accurate as well 
as economical production. 

In many of the departments, girls are employed to run 
these machines for the production of small parts, and it 
is a well known fact that on small, accurate piecework, 
girls will produce far more than men working at the same 





piecework rate. The swiftness of the average girls, well 
broken in on a particular job, is amazing to one unaccus- 
tomed to seeing them. 

The drilling of the upper bearing bracket for a meter 
is shown in Fig. 1. The casting is held at A, in a quill 
fixture, being clamped to the block B, by the claw-clamp 
(, which is tightened by means of a setscrew. The 
block D is merely a counterbalance. The drill is carried 
in a bar or holder £, having an adjustable stop clamped 
to it at F. Two pillow blocks or rests guide the tool bar, 
and the drill is fed into the work by means of the tail 
spindle, which is worked by means of a gear segment G 
on the hand lever H. 

Where more than one operation is to be done on a 
piece of work at one setting, such as drilling, counter- 
sinking and tapping, for instance, several tools are car- 
ried in a cluster ring, as shown in Fig. 2. In this en- 
graving, small brass thumb-nuts are being drilled and 
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countersunk, and, with the cluster ring, very rapid work 
can be done. The ring not only holds the various tools, 
but acts as a grip for the hand in pushing the tools to 
the work. 


SLOTTING AND DRILLING 


A bench lathe fitted up for screw slotting is shown in 
Fig. 3. The milling saw A is carried on an arbor in the 
lathe spindle. The screw B, to be slotted, is placed in the 
V-groove of the table rest, and is pressed to the saw by 
means of the short piece of rod C, held in the operator’s 
right hand. The piece D, held down by the parallel 
clamp, is used as a stop against which to feed the screw 
head and gage the depth of cut. With the saw running 
at a good speed, screws can be slotted about as fast as 
an operator can handle them singly. 

A small hole is drilled in the ends cf lower jewel 
screws, as shown in Fig. 4. In this case the holding fix- 
ture is held in the tail spindle and is fed to the drill in 
the usual way. The screw to be drilled is held against 
two grinding V’s with the fingers of the left hand. A 
hardened-steel bushing in the end of the fixture guides 
the drill into the work. The depth of hole drilled is 
gaged by a stop on the rear of the tail spindle. 

Another drilling fixture is shown in Fig. 5. This is 
used to drill a hole crosswise through the end of a 


MACHINIST Vol. 39, No. 18 
small bolt. The tail spindle is moved by a hand lever 
A, and the stop is shown at B. 

The foregoing examples, taken at random from the 
many in the shop, illustrate the simple and efficient fix- 
tures used for the rapid production of work on the bench 
lathe, when used as a manufacturing proposition in place 
of the bulkier machines often used. 

MILLING Grips 

A geared extension cutter head, used on a miller io 
mill out certain parts of meter grids, is shown in Fig. 6. 
A bored-out gear is placed on the regular miller ar\or 
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io drive the chain of gears connecting with the cutter 
spindle. The bracket holding the mechanism is held 
to the miller column by three fillister-head screws. The 
crid casting is held on a special angle plate bolted to the 
miller bed, being clamped in place by three hook clamps 
A B and C, operated by eccentric levers like D. 

\n indexing milling fixture is shown in Fig. 7. The 
work has a channel milled across each end, and is held in 
the fixture between the jaws A and B, which are on a 
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C, the latch being so arranged that an operator can 
lift it by pressing the curled end with the thumb part of 
the hand, and turning at the same time. Thus all the 
indexing is done with the left hand, while the right oper- 
ates the cutter-spindle lever D. 

It is not the intention here to go into the inspection 
methods of the factory, other than to state that they are 
very thorough and to show three of the instruments used. 
The one shown in Fig. 9 is a Car] Zeiss 40 diameter bin- 
ocular microscope, used to inspect the ends of pivot pins 
for smoothness and truth, while in Fig. 10 are shown 
two stand gages, one vertical and the other horizontal, 
equipped with micrometer screws. The one at the left is 
used to test the length of pins, screws and the like, which 
are held upright by holes in the dial A. The one at the 
right is used to test the thickness of various parts. 


WINDING SMALL SPOOLS 


Small spools used to hold fine magnet wire, are wound 
on a bench lathe fitted as shown in Fig. 11. The spool 
to be wound is held at A, on the spindle nose, and the 
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Fic. 13. Compostrion READY FOR PRESSING 
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rizht- and left-hand screw operated by the knurled nut 
(. A triangular clamp D holds the piece down firmly 
a‘ter it has been centered by the jaws. The handle F 
is simply used to turn the holder while indexing, the 
indexing latch being operated by the lever F. 

Small brass pinions, when not used in quantities jus- 
tifying production on automatic pinion cutters, are cut 
in the hand-operated machine shown in Fig. 8. The pin- 
ion blank is held on the vertical spindle at A, and is in- 
dexed by means of the dividing plate B and the latch 
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MaaGnet SpooLt-WINDING MACHINE 


wire is fed to it from the large spool B under the pulley 
C, over the pulley D, between the two guide pins F and 
F, and over the pulley G. The necessary reciprocating 
motion is given the bracket 7, carrying the guide pins 
by means of the screw J, operated by the gears at J. 
The reversing is not automatic, but is dene by the op- 
erator shifting the lever K. A revolution counter is 
placed at Z, and connected to the lathe spindle by a 
flexible wire spring M, so that the proper number of 
layers of wire can be wound on each spool. 
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Coils for meter return plates are made of a special 
grade of thin band iron about % in. wide, which is 
wound over a rectangular form. The winding is done in 
the machine shown in Fig. 12, the strip A being fed onto 
the rectangular form by turning the handle B. As the 
strip feeds on, an automatic hammer pounds it down 
onto the form. This hammer is a heavy spring-backed rod 
C, which is snapped back by means of a ratchet-wheel 
cam operated by the pulley D, the hammer blows being 
caused by the spring return. When wound, the coils are 
drilled with the drill #, and then pinned to prevent un- 
winding. 


MoLpING COMPOSITION PARTS 


Various meter parts are molded from composition ma- 
terial and in several cases with metal inserts, notably 
in the case of the armature boxes. The composition used 
is a reddish colored nonconducting material, plastic when 
heated and pressed to shape, but hardening quickly 
when cool. The material used goes through several mix- 
ing and pulverizing operations before it is ready to be 
used. The amount used for each article made is accu- 
rately weighed before placing it in the die to be molded. 

The material for an armature box is placed in the 
lower die, by hand, as shown in Fig. 13, and then the 
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Broaching External Hexagons 
and Squares 


This hexagonal piece of work was formerly milled with 
a production of about twenty pieces per hour, under thc 
best conditions. Now the same is broached at the rate 
of 40 to 50 pieces per hour within a limit of 0.0005 in. 
The work is broached on a J. N. Lapointe broaching 
machine, with twin broaches operating on two opposite 
sides at the same time. 
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Fie. 14. ARMATURE Box BEFORE REMOVAL 


upper die is put in place, both die parts having been 
heated by means of a gas-heated plate. After the top die 
is in place the dies are placed in a hydraulic press, and 
given a pressure of 30 tons. The dies are then taken out 
and placed in a special machine, which pulls them apart, 
the halves looking as shown in Fig. 14. The composition 
does not cling strongly to the die and is easily knocked 
out with a block of wood and a hammer. 

The two die parts are shown empty in Fig. 15, and 
some of the finished armature boxes are seen at the left. 
The pole pieces A and B are laid in the channels ( and 
D, of the die, and the composition flowed around them. 
The center pin and several smaller parts are also inserted 
in the die, and afterward removed. While the material 
used is hard when cold, it is only slightly brittle. 


bod 

In a lecture delivered before the recent congress on re- 
frigeration in Chicago, the use of liquid air for the produc- 
tion of powerful explosives was discussed. The lecturer 
stated that while carbon, when immersed in liquid oxygen and 
set on fire in the open air, burns slowly, the same material 
when confined in a cartridge and acted on by a fulminate, 
explodes with the violence of dynamite. 
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fixture for holding the work is in the form of a 
which the twin broaches slide. The work is set in 
a hole in the fixture, bringing the part to be broached 
between the two broaches. The work is indexed, and 
three operations are necessary for the hexagon, or two 
operations for the square, which can be broached in the 
same manner. 


POs 

The prevention of corrosion of iron in acid waters with “n 
electrolytic method is proposed by the U. S. Bureau of Mines, 
which has made experiments with iron submerged in su!- 
phuric-acid solutions. The metal structure to be protected 
is to be made the cathode of the circuit, that is, current flows 
from the water to it. The current density and the actual cu'- 
rent required for protection can be calculated from experi- 
mental data on the loss in weight of the metal when unpre- 
tected under the given conditions reproduced as near as p°s- 
sible. This loss in weight per hour per unit area, divided 
by the electrochemical equivalent (weight dissolved or 
posited per ampere-hour) gives the current density to be « 
ployed. This multiplied by the actual area to be protect 
gives the actual current needed. It is obvious that for 20 
protection, the anodes, by which current is led into the wate’, 
should be distributed as much as possible so that the current 
may not return to the protected structure at one particular 
point only. 
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An Unusual Method of Babbitting 
_ Bearings 


Babbitted bushings have been used very extensively on 
agricultural machines—particularly for mower pitman 
boxes and mower flywheel shaft bushings. The McCor- 
mick Works of the International Harvester Co., have a 
method of babbitting these parts which differs radically 
from the usual processes. It is not a cheap way to bab- 
bitt boxes but it is a way which results in a high quality 
of work. 

The McCormick method is to heat the box, rather than 
the babbitt. The babbitt is first molded into slugs of 
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An UnvusvuAt MetHop or BABBITTING BEARINGS 


the proper shape and size, and as it is a very easy matter 
to pour perfect slugs, there is no tendency to overheat the 
babbitt in this preliminary operation. 

The boxes, either pipe bushings or malleable pitman 
boxes, are heated to a low red in a tin bath. Sufficient 
tin adheres to the boxes to cause the babbitt to cling 
firmly. The boxes are babbitted in special multi-spindle 
machines, running at 1300 r.p.m. The machine is prac- 
tically a speed lathe, with sockets in the head- and tail- 
stock spindles. These sockets are shown at A and B in 
the illustration. The headstock or driving spindle re- 
volves on ball bearings, and has a ball-thrust bearing. 
The socket B revolves against a ball-thrust bearing. At 
( is a machined pipe bushing that has been babbitted ; 
at D is the babbitt shell or lining, and at / are asbestos 
disks, 

One operator attends from six to ten spindles, depend- 
ing on the kind of piece. Special tongs are provided for 
the different pieces and slugs. The operator takes the 
red-hot box out of the bath, raps it to shake the surplus 
tin into the pot, inserts the slug in the box, puts the 
box between the asbestos disks, and screws up the tail- 
stock socket. The boxes contain sufficient heat to melt 
the babbitt, and the centrifugal force spreads it in an 
even shell fast to the box, without any air holes or other 
defects. Enough metal is put into the slugs to allow for 
reaming the bearing, which is removed from the machine 
after the babbitt has set. With bushings of the size 


shown, one man can do over seven hundred in ten hours. 
The McCormick Works use the method described in 
pouring a thin shell of babbitt as shown because the 
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great majority of mechanics are too prone to overheat the 
babbitt. When overheated, this expensive lining makes 
a much poorer bearing than one would expect from the 
original quality. This method prevents overheating. 
F. E. WerTHEIM 
Madison, Wis. 
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Indicator on Cylindrical Grinding 
Machines 


Fig. 1 shows a dial indicator attached to a cylindrical 
grinding machine. It is used mostly on work that has 
more than one diameter, such as larger gas- and oil-en- 





An. MACHINIST 


Fig. 1. Driat INDICATOR ON CYLINDRICAL GRINDER 
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Fie. 2. Piston Diameters AT DIFFERENT POINTS 
gine pistons, and is used in conjunction with micrometer 
calipers. The piston is usually ground smaller at the ex- 
plosion end, as shown in Fig. 2, and increasing in size 
toward the crank end. This is necessary because the 
heat expands the piston at the explosion end consider- 
ably. 

We true the piston up to 7 in., swing over the indicator 
and determine the following dimensions by simply look- 
ing at the indicator without stopping the grinder. It is 
well in most cases to use a shoe on the contact point 
of the indicator bar. 

F. Hover. 


Narberth, Penn. 
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Reaming Piston Pin Holes 


The reamer shown in Fig. 2 was devised to fill the 
need of an expansion hand reamer with a pilot long 
enough to pilot through the pin hole of a piston 414 in. 
in diameter. This reamer has proven highly satisfactory 
and the idea is recommended for any job which requires 
a longer pilot than the one ordinarily used on the stock 
reamer. 

In this case the reamer was the Standard Tool Co.’s 
No. 128D and was carefully steadyrested, turned to a 
square shoulder at A and threaded with an 18-pitch 
thread. The pilot was made of tool steel hardened, and 
was screwed tight against the shoulder A. The adjust- 
ing screw was made like the original one except for the 
length and both ends were hardened. 

After assembling, the reamer was tried on centers, the 
adjusting screw expanded sufficiently to allow for grind- 
ing the reamer teeth which were dead true at the time 
the extension pilot was ground. So true was the work, 
however, that less than 0.001 in. enlargement was re- 
quired. 

Briefly, the advantage of this kink may be summed up 
as follows: 

(a) It is an available 
suit the requirements. 

(b) It is trustworthy, 
sion is not an experiment. 

(c) It may be easily adjusted by the bench hand. 

Fig. 1 shows the piston pin, which can be ground to 
within 0.0001 in. of size with ease. 

Incidentally, the sizing of the hole for which this 
reamer was made is an interesting operation. The pis- 
ton pin being locked in the connecting rod, the hole in 
the piston forms the bearing for the pin. This necessitates 
that both ends of the hole be in line, of perfect finish, and 
within 0.0001 in. of size. 

No lapping with abrasive compound is permissible, and 
anyone who has had experience with reaming holes to ex- 
act size in cast iron will appreciate the difficulty of main- 
taining the size, owing to the minute variations in the 
hardness of material in the same ‘lot of castings. We 
hand-ream from 0.0015 to 0.002 in. as a final operation. 

Even with the greatest care in reaming, however, a 
small percentage of the piston pins will be found to be 
0.0001 to 0.0002 in. too tight When assembling. It is 
then necessary to lap the pin in a speed lathe or lap the 
pin and piston together with an oscillating motion on the 
pin. 

I would be interested in hearing how others would 
obtain this result with the use of a grinding or lapping 
compound in contact with the cast iron. 

Paut CAMPBELL. 
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The Correct Method of Beveling Gages 


The practice of beveling both sides from the contact 
edge when making certain gages, is not good, the ‘cn- 
dency being to cover the line of contact. This is il 
trated in Figs. 1, 2 and 3. Fig. 1 shows the gage 4 
not beveled at all, and is only used here to show the 
covering effect at its fullest. Fig. 2 shows some bevel, 
and Fig. 3 shows the amount usually employed. Though 
all these three produce the same effect, it lessens with 
the sharpening of the angle of bevel and the thinnin.: of 
the contact face. A knife edge, as shown at Fig. 4, is the 
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Correct METHOD OF BEVELING GAGES 


best obtainable by this method, but this gage would be 
liable to much damage both in use and storage. 

A better method of beveling is shown in Fig. 5. This 
insures a knife-edge contact without the knife edge, and 
without the liability to damage of the gage shown in 
Fig. 4. Note also the clear and sharp view obtained by 
the operator. 

The advantage of the single bevel method is more 
clearly seen on internal work. In turning deep forming 


dies, as Fig. 6, and for similar work, this method is im- 
perative, for by using a double beveled gage, unless the 


work be large, the operator’s eye cannot be brouglit to 
bear upon the line of contact, thus making accurate work 
almost impossible. This is clearly shown in Fig. 7, wile 
the advantage of the single bevel method is shown in 
Fig. 8. In viewing for contact in a narrow deep dic ‘he 
operator has to bring his eye almost level with the ce 
of the gage as shown. 
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Compass for Drawing Any Curve 


‘he illustration shows a compass for drawing spirals, 
ellipses, plate perforations and, in short, any irregular 
curved line. A thin-walled rectangular rod C’ slides 
easily in the part B, which revolves about the pin A. 
On the inner end of this rod is a guide pin D, which runs 
in the groove of an interchangeable template Z. When 
B iurns around A, D is gradually drawn inward by the 
spiral track of the template #, so that the slide F with 
the adjustable pen or pencil, is moved outward by the 
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Comeass FOR DRAWING ANY CURVE 


pantographic transmission, which contains the legs G, 
H and J. 

‘lo change the dimensions of the spiral, for example, 
that is to be drawn, the leg @ is adjusted by means of 
the screw K, in such a manner that the graduations on 
G and H agree, or the angles X, X* from the center line 
MY remain the same. 

his compass has been found to be a very useful instru- 
ment for the draftsman. As already indicated, other 
irregular figures than spirals may be drawn, but appro- 
priate templates must be provided for that purpose. It 
Wil! pay the draftsman to keep a supply of figures fre- 
quently used, such as cyphers and profiles. 

F. MAx FLacHowskKI. 
erlin, Germany. 
es 


ve 


Expanding a Tube in Place 


The accompanying illustrations show the method used 
for locating a hollow pin in a block.. The block is hard- 
ene’ and ground after the hole has been drilled for the 
pin, and it is necessary that the pin should be perfectly 
parallel with the side of the block. This makes it a 
difficult job, as it is hard to grind the side of the block, 
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so that when the pin is driven in place it will be per- 
fectly parallel with it. The work is shown in Fig. 1, the 
center of the pin hole being drilled a few thousandths of 
an inch from the surface of the block. 

The fixture shown in Fig. 2 was built with the hardened 
block A containing a groove perfectly parallel with the 
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Fie. 1. Fia. 2. Fig. 3. 
THE WorRK AND THE TOOLS 


surface B. The block containing the pin is placed in 
the fixture and wedged up against the block A. The pin 
is 7g outside diameter with a hole through the center and 
8 copper plug at the lower end projecting far enough 
above the surface of the block to permit of placing a cyl- 
inder on top, as shown in Fig. 3. The cylinder is stead- 
ied by a bracket, and oil is poured into it, filling the hole 
in the pin and half of the hole for the plunger. The 
plunger is then put in the cylinder. 

The fixture is now placed under a drop hammer de- 
signed especially for the purpose. When the hammer 
strikes the plunger, the force is carried through the 
oil and causes the pin to expand, filling the groove in both 
blocks, thus making the pin perfectly parallel with the 
side of the block. The hammer weighs about 30 lb., and 
drops a distance of 1 ft. 

S. CLIFFORD. 

Philadelphia, Penn. 
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Fillet End for Band-Wheel Arm 


The method of connecting spokes or arms of band 
wheels to the rim by means of mortise and tenon is costly 
and does not give the best results. The wood fillet join- 
ing the arm to the rim is a time consumer by reason of 
fitting first to the inside rim diameter and then working 
down to a feather edge, to produce the symmetrical flow 
of line between arm and rim. This thin edge can only 
be glued or lightly bradded to the rim with slender “flat 
heads.” The pattern maker knows his efforts have been 
in vain, for after a few trips to the foundry the delicate 
fillet edges have loosened and cracked on each arm. 

This is generally caused by heavy rapping to loosen the 
pattern in the sand previous to drawing. This rapping 
is accomplished by inserting the rounded point of a heavy 
steel bar in cast-iron draw plates let in different surfaces 
of the pattern, and then striking the bar near the point 
of insertion with a heavy sledge. 

One can readily see the result from such abuse of a 
pattern as delicately constructed as the band wheel. The 
tenons loosen in the rim segments and steam and moisture 
from the sand enter the openings and swell the joints 
out of shape. 
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All this can be avoided by the use of cast-iron fillet 
ends for the arms, as shown in the illustration. These 
are made the exact shape of the arm fillet, and as but 
one pattern is needed to make the six end fillet castings, 
extra time can be used in roughly hollowing it out so that 
it may leave its own core. 

The rim end is cast very thin and ground on an emery 
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Fititet Enp ror BAND-WHEEL ARM 


wheel to a feather edge. Holes are drilled and counter- 
sunk for fastening to the rim with wood screws. The 
arm end is cored square for the tenon, and screw holes 
are drilled and countersunk. As a time saver, this 
method is valuable and the life and stiffness, to say 
nothing of the appearance of the pattern, is greatly im- 
proved by its use. 
F. R. CALKIns. 
New York, N. Y. 


% 


A Standard Reversible Key for Fixtures 


No doubt every machine shop has its own system of 
keys for adaption to the various machines on which jigs 
are to be a fixture, but in my estimation, the one shown 
in the accompanying illustration is the best, and is quite 
as effective as the long bar keys that are sometimes used. 

It is possible with this key to fit a jig or fixture to two 
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A StranDArD REVERSIBLE KEY 


different machines that have two different sizes of slots in 
their tables. The sizes given are suitable for any depth of 
keyway in the jigs or fixtures. 

The key is a square block of steel 3 in. thick. The 
distance A is the size of the one key and B the size of the 
other required. If the keyway in the jig is always a 
standard size equaling A, then the key can be reversed 
so as to fit a machine with a smaller slot which will equal 
B. A stock of these keys should always be kept. It is 
easily fitted to any type of jig by a simple fillister-headed 
setscrew. Of course, there must be one at each end of 
the fixture. 

C. F. George. 
Cleveland, Ohio. 
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A Special Angle Plate for a 
Variety of Work 


The illustration shows a special angle plate, a number 
of which are used by the United Shoe Machinery Co. It 
is mostly employed to lay out work in connection wit a 
surface plate, but also frequently to hold work on the |.:the 
faceplate and on the miller and drill press, or in ‘act 
anywhere that an angle plate can be used. 

In connection with it is shown another arrangement 
which simplifies the handling of angular work, and which 
some of the workmen have fitted up for use on these 
plates. 

In the illustration, A is the angle plate whose only dif- 
ference from the usual ones is the addition of a portion 
on the back which makes it stiffer and harder to over- 
balance, and also the addition of two slots at right angles 
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A SpectaL ANGLE PLATE 


on the inside of the vertical leg. These are made stand- 
ard to fit the lugs on the bottom of all milling and other 
fixtures. The reason is obvious. The back side of the 
plate is made circular so that it may be swung in the 
lathe. The plates are made in a number of different 
sizes to accommodate light and heavy work for the vari- 
ous classes of work. 

For angular work, a hole is drilled and reamed at the 
intersections of the two slots G and two other holes H 
are drilled to accommodate the two T-bolts. The plate 
B is made with two slots on its face, the same size as 
those on the angle plate, also a circular T-slot in the 
back D and a pin C, which can be bolted fast to the 
angle plate by two T-bolts, and can be swung around the 
pin to any angle and then securely clamped with the 
bolts. 

DonaLp BAkrs 

Salem, Mass. 
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A 60-hp. caterpillar gas tractor, entered by the Holt in- 
ufacturing Co., Stockton, Calif., in the Argentina tractio: -en- 
gine contest, has been awarded the first prize of fifteen ‘)0UuU- 
sand dollars. Twelve tractors were entered by both A: eri- 
ean and foreign manufacturers; the first, second, thirc and 
fourth places were secured by American-made machine: and 
the fifth place by a French tractor. The contest was “eld 
this year at Magdalene under the direction of the Arge tine 
Government and the Committee of Awards was presided ‘ver 
by the Director of Agriculture. The articles setting rth 
the rules of the contest, stated that the purposes of the om- 
petition were “to determine suitable traction power fo’ the 
economical future of the Province; thus putting the fa! mers 
in the right drift for the purchase of such mechanisms 45 
their industries require.” 
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DISCUSSION OF PREVIOUS QUESTION 


HY 1 


Machining Half Bearings 


In C. F. George's article on page 283, the method shown 
would not prove satisfactory as far as speed is concerned. 
In the first operation by Mr. George’s method, the half bear- 
ings are secured to a base plate while the joints are ma- 
chined in a milling machine. A simpler and quicker way 
would be to face them on a disk grinder. After they have 
been machined, Mr. George’s system necessitates five more 
operations, not including the drilling. 

In the method I would suggest, the bearings are mounted 
in a revolving chuck in which they can be quickly and firmly 
secured although the work is in halves. This chuck is shown 
in Fig. 1. To set up, place one-half of the bearing to rest on 
the four screws at the bottom of the chuck and adjust them 
until the joint of the bearing is exactly on the center. 

To do this, place a rule in the slots A, the bottoms of 
which are on the center, and set the bearing to it. When 
set, place the remaining half on top and lock down by the 
four setscrews in the top half of the chuck. 

The machining operations are as follows: Bore the radius 
at the front end, revolve the chuck 180 deg. and radius the 




















The important point to be made is this: Excepting rail- 
road service, and a few small art industries, the machine- 
building industry requires a higher degree of intelligence of 
its employees and better contributory facilities to sustain and 
develop this intelligence than any other industry. These re- 
quirements have been growing with the intricate nature of 
the work to be performed, the multiplication of automatic 
machinery and the growth of automobile building with its 
auxiliaries. Much that formerly would have been considered 
welfare work on the part of proprietors of large concerns 
and would have been attributed to altruistic motives, has 
now become a business necessity. 


Estimate of Advantage of Good Shop Conditions 

I have heard people praise owners of factories because of 
their efforts to have their shops well lighted and clean, as if 
this was a humanistic benefit solely in the interest of the 
workingmen. It is well understood at present that all such 
expenditures for getting as much sunshine, light, air, sani- 
tation, safety, etc., into a shop not only benefit the worker 
by increasing his earning power but are financially beneficial 
to the proprietor. Ever since 1889 a stream of foreign en- 
gineers has been passing through this country and I have 
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Fig. 1. Tue First OPERATION 


remaining end. The next operation is to machine the out- 
side of the bearings, and if a portion of the outside may be 
left rough, as shown in Fig. 2 at A, the bearing can be placed 
on an arbor B held in position by the hinged clamp C and 
then machined between the centers. 

If this is not allowable, the bearings may be sweated to- 
gether after machining the joints and the last operation 
done on an expanding mandrel. 

T. METCALFE. 

Gainsborough, Eng. 


What Is Welfare Work? 


The editorial remarks on page 539 concerning a govern- 
ment publication on welfare work in factories brings up the 
question, what shall we consider welfare work in the ma- 
chine industry? To speak of welfare work in the machine 
industry raises another question, whether, in this respect this 
industry is different from any other industry? Or in other 
words are the employees of other industries to be treated dif- 
ferently than those employed in machinery building? 

Velfare work may be defined as a form of social service 
which usually is, and at all times ought to be, performed by 
the codperative forces of the community. If for reasons of 
community poverty, or financial embarrassment the officers 
of manufacturing concern assume the burden, they do so 
froin a kindly spirit, or for political or other reasons. Then 
Such social work is altruistic in character, or at least is so 
in appearance. Other activities on a more or less extended 
Scaie are then assumed to contribute to personal or corpor- 
ate interests and become egoistic in their nature. 
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had occasion to act as a guide for nearly 250 of these gentle- 
men in showing them through the shops of the Pennsylvania 
Railroad at Altoona. The Juniata Shops, where new loco- 
motives are built, always attracted their attention because 
of their being so well lighted, airy, attractive and clean. Of 
nearly all of these expert engineers I requested an estimate 
of the purely productive value of these desirable arrange- 
ments. The lowest any one ventured was 5 per cent. and 
the highest 15 per cent. over ordinary shop facilities. The 
average was 8 per cent. 

How many owners of machine shops would have conceded 
even five years ago that the education of the mechanic was 
any of their concern and that if they took any interest in 
the subject at all it was not from a purely altrusitic mo- 
tive? Today it is well understood that, in order to secure 
uniformity of output and maintain the necessary high degree 
of intelligence, mental training is as much a part of the 
business of building machines as is training of the hands. 

Hence the insistance of the industries, and foremost 
among these railways and machine shops, for recognition by 
the schools of their educational needs. 

A Recent Report on Apprenticeship 

In this connection, the “Report of Committee on Appren- 
ticeship” of the International Railway General Foreman’s 
Association, presented at their meeting at Chicago, July 15- 
18, 1918, may be interesting. Following is the condensed ab- 
stract of the information received in reply to question: 

1. Number apprentices employed? 

Railroads, 4925; other corporations, 3004. 

2. Age Limit? 

Railroads, from 15 to 22 years; other corporations, 
from 16 to 21. 
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3. Educational qualifications of applicants? 

Common-school education. 

4. Number shops employing apprentices? 

Railroads 168, other corporations, 38. 

5. Are apprentices given any educational advantages? 

Yes. 

6. Number apprentice school instructors? 
Railroads, 96, other corporations, 51. 
Number apprentice shop instructors? 
Railroads, 61; other corporations, 48. 

8. Hours apprentices attend school per week? 

Railroads, average 3.61—vary from 1 to 6; other cor- 
porations, vary from 2% to 8, average 5B. 

9. Are apprentices paid while attending school? 
Railroads: out of 18 replies, 16 pay while attending 
schools; other corporations: 17 out of 20 pay regular 
rate while attending schools. 

10. Subjects taught in school? 

Railroads: Spelling, letter writing, arithmetic, ele- 
mentary mechanics, materials, drawing, trigonometry, 
physics; other corporations: Subjects vary according 
to needs of corporations, much attention being given 
to character building, courtesy, civility, etc., the pract- 
ical subjects relating directly to needs of company. 

11. Is instruction during daylight working hours? 
Railroads: Out of 18 replies, 16 give instructions dur- 
ing daylight working hours; other corporations: 17 
out of 20 give instruction during daylight working 
hours. 

12. Length of apprenticeship? 

Railroads: 2 from 3 to 4 years, 3 from 4 to 5 years; 
13 four years; other corporations: 12 require an ap- 
prenticeship of 4 years, the other 8 vary from 2 to 7 
years. 

13. Per cent. of boys entering who complete apprentice- 
ship? 

Railroads, 71 per cent.; other corporations, 65 per cent. 

14. Per cent. of graduates remaining in service? 
Railroads; 77 per cent., other corporations, 56 per cent. 

15. Do you encourage your graduates to remain? 
Railroads: Yes; other corporations; Yes. 

16. Is any bonus or price offered boys to complete appren- 
ticeship? 

Railroads; Yes, 3, No, 15; other corporations, Yes, 13; 
No, 17. 

17. Have results obtained justified your trouble, expense, 
ete., of educating and training your apprentices? 
Railroads: Yes; other corporations: Yes. 

The answers to question 17 would indicate that at pres- 
ent all educational work undertaken by the machine in- 
dustry may safely be considered a form of investment and 
can no longer be considered welfare work in the sense of 
serving only sovtial ends. Neither are the efforts of manu- 
facturing associations on behalf of the establishment of trade 
schools and industrial schools by the state or municipalities 
in the nature of welfare work, although the community is 
as much benefited as the industries. 

If it were purely welfare, that is altruistic, work, an in- 
dividual manufacturer as a citizen might here and there in- 
terest himself in educational affairs, but the management of 
an industry would not do so unless such participation would 
result in financial advantage to the concern. 

Thus the donation of a $25,600 manual-training equipment 
to a high school by a railroad, although a great help to the 
finances of the tax payer, was not welfare work because the 
expenditure was made with the knowledge that better pre- 
pared young men would be available for the shops. 

Rest and lunch rooms, in some factories should not be 
considered in the nature of welfare work, since they are 
means for recuperating mental and physical strength. With 
scientific shop management it is not a question of how much 
money have we spent in this, apparently philanthropic work, 
but how many more units of mental and physical energy 
are available for normal output of product, due to the 
comforts provided. 


The Pass Privilege on Railroads 

The pass privileges, accorded by the railroads to their em- 
ployees, while looked upon by many outsiders either as a 
philanthropy or as a nuisance, according to the point of view, 
are unquestionably a powerful means of preserving and 
strengthening the organization during dull times. They give 
the attractiveness of freedom of movement, not enjoyed by 
employees of private industries. With continuity of service, 
absolutely necessary in our system of transportation, it will 
be easily perceived that continuity of organization is an es- 
sential factor to success of transportation. Hence, from this 
standpoint of public utility the pass privileges of railroad 
employees is not welfare work of an altruistic nature but 
it is a social-economic measure of vital interest to the 
public. At least these are my conclusions drawn after 34 
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years of railroad service and familiarity with the sentiment 
prevailing among railroad employees. 

Another aspect of this pass privilege of railroad employees 
is the ability to get away from the monotony of the every- 
day work with greater freedom than in other industries. 
This means change of air, change of scenery, refreshment of 
the mind without worry as to immediate expense. 

PAUL KREUZPOINTNER. 

Altoona, Penn. 
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Standardizing the Grinding of Small 
| Tools 


The article by C. H. Fisher on page 509 is interesting, 
but I question his statement that $5000 a year may be saved 
by this method of grinding. 

The fact that “The grinders located about the shop were 
regular ‘hang outs’ for some of the men, and frequently a 
line of perhaps six men could be seen awaiting a turn at 
the stone,” shows that the shop was not economically man- 
aged with regard to tool grinding, and that supplying a suit- 
able number of grinders would be a greater saving than fig- 
ured, regardless of the system. . 

With any system the time taken to remove and replace 
the tool is the same. The cost of grinding lathe tools by the 
two methods is about as follows: 

Individual grinding: Depreciation, interest, etc., 6.09¢. 
per tool; power, running 10 hr., 0.le. per tool; care of the 
grinder; 0.02c. per tool; labor, % min., 0.8c. per tool; total, 
1.0lc. per tool. 

Toolroom grinding: Labor, 20 sec., 0.40c. per tool: col- 
lection, storage and distribution, 20 sec., 0.40c. per tool; look- 
ing for tools, 10 sec., 0.27c. per tool; total, 1.07c. per tool. 

These figures are based on having enough grinders so 
that each is used not more than 20 times during the day. 
This will place one near enough each man so that the trip 
to the grinder need not be counted. It is seldom economy 
to require more than four machinists to use one grinder. As 
shown above the investment cost is small compared with the 
time required. 

Depreciation, interest, etc., are taken as 15 per cent. per 
year on an electric grinder costing $36. It is useless to pay 
more for grinders for lathe tools. The power is taken as 
85 w. per hour, which is about the amount required by a 
good grinder in this kind of work, if kept running all the 
time. If stopped after sharpening each tool the power cost is 
very small, but it takes slightly longer. The cost of power 
is taken as 2.1c. per kw.-hr., which is about the average cost 


for factories. Care is estimated as $1.20 per year for clean- 
ing and oiling. 
For the labor cost the same figures were used as in the 


article on page 509, with overhead equal to the wages. Half 
a minute is ample time for a machinist to grind a tool. The 
balance of the five minutes suggested by the author is spent 
in removing the tool and in unnecessary losses which would 
be equal in both cases. Exceptional tools take longer, but 
as tools come from the lathe with reasonable use this is 
sufficient. 

Collecting, assorting and distributing the tools will take 
a considerable time and 20 sec. is a conservative estimate. 

When a tool becomes dull the machinist will not always 
have one ready to pick up immediately. A sharpened tool 
may be in his drawer or he may have to send to the s‘vre- 
room. This loss appears only in the system with toolroom 
grinding, which requires an addition of 10 or perhap: 20 
sec. of the machinist’s time for this. 

In any case the cost of sharpening the tools is small 
compared with slow or poor production. The most im»: 2rt- 
ant element is to keep the tools sharp and the pro iuc- 
tion fast. No workman likes to send a large number of 
tools to be sharpened. He had rather use them a ttle 
dull, with the resulting poor quality of work, or slow “own 


the machine if it is time work. The economical way to 
make it so easy to sharpen tools that the men will w: to 
sharpen them often. A larger number of good-quality ¢::nd- 


ers is the solution. 
ALLAN W. FORP > 


Worcester, Mass. 


2 

In a paper presented to the annual foundrymen’s me “ins 

it is stated that lactic acid and ammonium lactate ere 
tested ‘as to their fluxing qualities, and were found *» be 
splendid fluxes. They are equal in every particular tc zine 


chloride, but in a few hours showed a tarnish if us to 


solder brass or copper. The reason for the ready tarni:ing 
is that lactic acid and ammonium lactate react with copper 
oxide in the cold. Neither of these fluxes are corrosi or 
poisonous in any way. 
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EDITORIALS 


hill 


The Motor Truck in the Machine 
‘Business 


The motor truck is becoming a factor in the machine 
industry more rapidly than we realize. Many concerns 
have trucks of varying capacity to handle the usual short- 
haul trucking to and from stations and neighboring 
plants and find them great time savers as well as being 
almost invariably cheaper than horses. 

They are also entering a much wider field, and com- 
peting with the railroads in the delivery of finished prod- 
uct, within a radius in some instances as high as 60 to 
100 miles. The poor freight service of many railroads 
is unintentionally aiding this in many places by holding 
up local shipments, which are the only kind that can be 
successfully handled by the motor truck at the present 
time. With the extension of good roads their field of 
usefulness will be greatly widened. 

Several recent instances in New England serve to illus- 
trate the point. After being repeatedly annoyed by 
freight being held a week in transit on distances of from 
10 to 50 miles, a motor truck was purchased. It has 
given a good account of itself in every way and has been 
used more widely and for many more purposes than were 
originally thought of. 

In one case a large machine was wanted in a hurry 
from a maker 30 miles away. Instead of going to the 
expense of crating, risking a week’s delay and the too 
frequent possibility of damage in transit, a motor truck 
was sent for the machine. Instead of the usual delay, 
the trucking from maker to railroad and from railroad 
to user, to say nothing of the two handlings, a motor 
truck delivered the 5-ton machine right to the factory 
the same afternoon and probably at Jess total cost in ad- 
dition to the prompt service. 

{n another case a shop equipment was to be moved a 
few miles, and though both locations were fairly near the 
railroad, a motor truck was bought for the purpose. With 
this truck, machines could readily be transported from 
one plant to the other. A lathe would run in the old 
shop until quitting time, then be loaded on the truck and 
be ‘ place in the new shop the next morning. The truck 
pail for itself in preventing delays in production and by 
giv'ng a quality of service which it would be impossible 
for railroads to render, even if they tried to be accommo- 
dating, which is not always the case. 

‘n still another case, the motor truck saved its run- 
ning cost as well as the good will of the management. 
A \vreakdown occurred on a large press, which could not 
be repaired in the shop without seriously interfering 
Wit: production and could not be handled by any shop 
in ‘he neighborhood. Accordingly it was loaded on the 
motor truck and was taken to the maker, 65 miles away. 
Anvther trip on the third day brought the repaired piece 
home again at less than express rates and without de- 
lavs of any kind. 

Of course, motor trucks are not perfect; tires are a 
big problem, and breakdowns do occur in the best regu- 








lated institutions, but the general experience of firms 
using them seems to demonstrate their practicability in 
almost every way and make them a factor to be carefully 
considered by all factory managers. 
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The Cost of Roundabout Correspond- 
ence 


The lack of the personal touch is nowhere more ap- 
parent than in correspondence relating to machines for 
large corporations. It is discouraging enough before 
the machine is finally sold, as it is not always easy to get 
in direct communication either by mail or personal visit, 
with the man who is directly responsible for the work to 
be done; but after the machine has been sold and some 
little difficulty arises in connection with it, the situa- 
tion becomes more exasperating, and incidentally, much 
more expensive. 

When the engineering office of the concern building the 
machine is informed by a letter from the purchas- 
ing agent that the machine bought is _ unsatisfac- 
tory on account of a left-handed thread on _ the 
spindle nose, in spite of the fact that the builder 
knows it is right-handed, storm clouds begin to 
brew. The engineering office knows there is some 
mistake in regard to the complaint, but they also 
know that there must be something wrong, or the 
letter would not have been written. The facts of the 
case probably are that the complaint has been sadly 
garbled in being transmitted from one department to an- 
other, and that much valuable time could be saved if the 
man in charge of the machine was permitted to communi- 
cate directly with the engineering department of the 
builder. Roundabout communications are sure to be- 
come twisted in some way or other, and, in addition to 
the annoyance which they cause, there is a considerable 
loss of time which, in the case of a large machine, adds 
materially to the cost of the work it is supposed to do. 

While certain office routine is, of course, necessary for 
the conduct of any business, there should be a way pro- 
vided so that communications can be made directly be- 
tween interested parties, even though they all pass 
through a central office or clearing house before they are 
mailed. The change of a single word in a phrase relating 
to the shop, may greatly alter its meaning to the me- 
chanic, and it is far more important that the ideas con- 
veyed be intelligible than that they be clothed in the pur- 
est and most business-like English. This is a question 
which might be carefully considered in many quarters. 
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Powdered Coal as Furnace Fuel 


The increase in the price of fuel oil and fostered fears 
of its scarcity have naturally stimulated consideration of 
other fuels. Powdered coal has come in for serious in- 
vestigation and trial as a substitute for oil in heating 
furnaces for forge work and the like. 
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The use of powdered coal is by no means new, for ex- 
periments with it go back more than thirty years. Its 
two principal-applications have been in kilns for roast- 
ing cement clinker and in openhearth furnaces in steel 
manufacture. More recently it has been tried in small 
furnaces for heating bars for heading and forging ma- 
chines, and for preheating and treating tool steels in tool 
forging, dressing and similar work. However, these lat- 
ter uses can hardly be said to be out of the experimental 
stage. 

The great advantage claimed for powdered-coal firing 
is its economy. Powdered-coal fuel is stated to be con- 
siderably cheaper, considering its consumption per unit 
of work done, than raw coal, fuel oil or producer gas. 
Although records of performance in small furnaces seem 
to be lacking, comparative figures from steel mills ap- 
pear to fully bear out this claim. 

A few general points in its use are worthy of consider- 
ation. While inferior grades of coal may be burned in 
powdered form successfully, the required results are much 
more easily obtained from good coal. In fact, it is a 
safe rule to try the best coal available. The volatile mat- 
ter should be over 30 per cent., ash low, sulphur low and 
the coal dry. This calls for a drying plant in connec- 
tion with the pulverizing machinery. The moisture in 
the fuel as fed to the furnace should be not over 0.5 per 
cent. 

The grinding must be carefully done to a fineness of 80 
to 85 per cent. through a 200 screen, and 90 to 95 per 
cent. through a 100 screen. : 

The cost of handling the coal from freight car to fur- 
naces, including drying, grinding, storing and handling, 
is estimated from 45 to 50c. per ton. 

When we turn to the furnace it must be remembered 
that a powdered-coal fire is a high-temperature fire. This 
fact had led some designers to add a separate combus- 
tion chamber to furnaces when low temperatures were 
desired, as in preheating high-speed steel. The burner 
or controller has been the subject of all kinds of inven- 
tive effort. Its essential requirement is to feed controlled 
quantities of air and coal. A number of successful types 
are in use and on the market. This does not mean that 
there is no room for further improvement, for there is, 
particularly in controllers for small furnaces. The pres- 
ent tendency seems to be toward the use of low-pressure 
air. This parallels the development that has taken place 
in fuel-oil burning. 

The two principal objections urged against the appli- 
cation of powdered coal to industrial furnaces are its lia- 
hility to explode and the depositing of ash and slag in 
the furnace and on the work. The advocates of this fuel 
claim that it is not explosive. If coal dust is mixed with 
air and ignited it will burn with an intense puff, in- 
tense combustion, but not by explosion. The precautions 
necessary are to keep open lights away from the ground 
material, to use machinery and storage bins that do not 
leak, to keep the vicinity of these clean of dust and to 
have surrounding structures and equipment of fire re- 
sisting materials. In other words, take ordinary precau- 
tions to guard against the fire hazard. Such precautions 
have always been used in handling oil and gas. How- 
ever, the fuel is liable to spontaneous combustion if stored 
for any length of time. The length of storage should not 
exceed one week. 

The deposit of ash and slag in the furnace and on the 
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work can be minimized by a proper selection of the fuel, 
Two lines of further experiment seem to be open, namely, 
to introduce a flux to render the slag more fluid ani re- 
duce its melting point, thus making it easier to remove, 
and to introduce a substance, as clay, to make it more re- 
fractory. It is claimed that with a good fuel it is no 
more difficult to remove the accumulated slag than to 
remove the scale from oil or gas heating, and further, 
that the freedom from scale is a point of economy. \\ hile 


the scaling loss on steel may be 8 to 10 per cent. in oil 
or gas fires, in powdered coal fires it is as low as 2 io 3 
per cent. 

A few machine-shop forge rooms are now  )eing 


equipped with powdered-coal furnaces and within a few 
months information should be available as to their sue- 
cess and results. 

3 

A correspondent suggests that machine name plates 
should bear not only the serial number of the machine, 
but also the year in which it was made. His viewpoint 
is that of the appraiser. It would be of considerable ad- 
vantage to the man engaged in valuing machine tools if 
he could know the year in which a given specimen was 
turned out, and the need for this information is increas- 
ing as the types and kinds of machines are multiplied. 
Perhaps a man associated with machine tools 15 years 
ago had a pretty good idea of all the standard types made. 
It is doubtful if anyone can have this information com- 
pletely today, because of the rapid development and the 
multitude of changes. 

Another class interested in knowing the age is the 
buyers of second-hand machines. The prospective buyer 
of a second-hand machine tool looks first for the name 
of the maker, unless he recognizes the make, then tries to 
get its age, and then examines its condition. <A truth- 
telling name plate giving the year of building would 
answer one of these three questions. 

We shall be glad to have our readers point out the ob- 
jections to adding this information to name plates. 

+4 
advise, “Drink 
is very evident 


It is not uncommon for a doctor to 
more water. Water is good for you. It 
tc me that you are not drinking as much as you should.” 

A few instances have come to our attention where shops 
have acted on this advice in a wholesale fashion. Some 
two or three times a day a waterboy appears to each 
employee with a tray with clean glasses filled with fresh, 
cool, drinking water. It is difficult to refuse his invita- 
tion to drink. The expense of this water distribution is 
not great per emplovee, and doubtless a little of the lat- 


ter’s time is saved, for some would go for water *!em- 
selves. But the point is, something is supplied in © svs- 
tematic manner that everyone should have for his »!1Vs- 


ical good. 
The practice seems so praiseworthy that it wi!) u- 
doubtedly spread. 


os 

ee 
The intelligence and training needed on the po't of 
the machinist is well emphasized by Paul Kreuzpo: :tnet 


on page 751. 
Excepting railroad service and a few small a’: in 


dustries, the machine-building industry requires a gher 
degree of intelligence of its employees and bette: ¢o”- 
tributory facilities to sustain and develop this ‘»(elll- 


gence than any other industry. 
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Disk Grinder 


The disk grinder shown has been developed by the 
Prait & Whitney Co., Hartford, Conn., primarily for cir- 
cular grinding where the surfaces to be ground are at 
various heights; also for certain classes of work where 
it is preferable to have the finish lines circumferential 
instead of radial, and for thin, hardened disks. 

The bed, table and table-feed mechanisms are similar 
in design to the 14-in. vertical surface grinder previously 
described in these columns. The construction also em- 
bodies a large wheel mounted at right angles to the work, 
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strength and rigidity. With this construction the wheel 
is supported without overhang. The machine is provided 
with both hand and automatic vertical feed. The feed 
mechanism operates a screw which engages the under 
side of the arm upon which the wheel is mounted. The 
power feed is controlled by means of a ratchet wheel and 
pawl. Provision is also made for automatically disengag- 
ing the automatic feed. The feed may be very accurately 
gaged by means of a large dial, the periphery of which 
is graduated in thousandths. The feed operates at the 
end of each stroke when the wheel is entirely clear. 

The spindle is of tool steel hardened, ground and 
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Disk GRINDER 


the design being such that a liberal supply of water may 
be used during the grinding operation. A rotary mag- 
ietie chuck forms part of the equipment. 

(he table is provided with automatic reciprocating 
notion, the desired length of stroke being readily ob- 
ainable by means of adjustable table dogs. Two table 
feeds are provided, both of which are instantly controlled 
by means of a lever conveniently located at the front of 
the machine. The lever, when adjusted to the central 
Station, also serves as a means for stopping the table; 
When adjusted to the upper station the slow feed is en- 
gaved, and the lower station in a similar manner engages 
the fast feed. The table is driven through a rack and 
pinion vertically located, designed to eliminate the possi- 
bility of vibration. 

The method of mounting the wheel eliminates entirely 
the slide construction. The arm has a perfect fit on an 
arbor which is substantially supported upon an upright. 


— 


~~ 


Both the arm and arbor are proportioned to secure 


lapped. The boxes, made of bronze, are mounted in coni- 
cal seats and are dust- and waterproof. The machine is 
designed with a view of using wheels up to 18 in. in 
diameter, 2-in. face. 

Two wheel speeds are provided by means of a two-grade 
cone. The water supply is provided through a new type 
of pump located in a manner to entirely dispense with 
the usual idler pulleys. A large water tank is located on 
the back of the machine in a position where it may be 
readily cleaned. It also permits the return of the water 
without it being carried through pipes. The pipe through 
which the water is conveyed to the wheel is attached to 
the guard and may be easily adjusted or instantly re- 
moved as desired. Both the table and the wheel are pro- 
vided with guards to prevent the escape of water. 

This machine has a grinding capacity of 16 in. diam- 
eter, 6 in. high, and the table has a maximum travel of 
24 in. It occupies a floor space of 140x70 in., and weighs 


complete 6700 Ib. 
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Universal Milling Attachment 


The illustrations show a new gear-driven milling at- 
tachment which has been brought out by the Porter- 
Cable Machine Co., Syracuse, N. Y. This attachment re- 
tains all the desirable features of the belt-driven attach- 
ment also built by this concern, but is gear-driven, 
capable of heavier work and will drive a 114-in. end 
mill. 

The attachment is fully universal in that it may be 
operated at any angle in any plane. The settings are 
obtained by means of graduated dials. 
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(GEARING FoR MILLING ATTACHMENT 


Fic. 2. 


The attachment is affixed to the milling machine by 
means of a driving arbor inserted in the machine spindle, 
the arbor being furnished with either No. 9, 10 or 11 
B. & S. taper, as desired. On this driving arbor is 
mounted a spur gear, which meshes into a_ pinion 
mounted on a countershaft running in the attachment 
frame. After the arbor is in place the frame is slipped 
on and the outer end supported and held in position by 
means of the telescoping clamp and flexible steel strap 
which passes around the overhanging arm. 

The telescoping clamp and flexible adjustable strap 
provide means for taking care of the varying distances 
between centers of the overhanging arm and the machine 
spindle, also the varying diameters of overhanging arms 
as occurring in the various makes of milling machines. 

In Fig. 2 is shown the gear-drive and reverse mechan- 
ism. The 36-tooth driving gear has double the width 
of face of the pinion, which allows the pinion shaft and 


the attached miter gears to be shifted endwise. The con- 
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trol of the position of the shaft is in the bronze sleeve, 
which forms the inner bearing for the shaft, and which 
has rack teeth cut on the upper side. Meshing into ‘his 
short rack is a pinion integral with the stem of the lock- 
ing lever shown, by means of which either of the miter 
gears may be brought into mesh with the pinion on ‘he 
countershaft. 


Aud 


Portable Shop Crane 


The design and construction of this portable slop 
crane, as well as its adaptability for a large variety of 
work, will be apparent from the illustration. 

The main frame is made of cast iron with the base 
reinforced; the housings are also reinforced with a 
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PorTABLE SHop CRANE 


wrought-iron band. The hook is a drop-forging and 
the wheels are equipped with roller bearings. 

The crane has a total height of 5 ft. 8 in., and is 
capable of lifting up to 3000 Ib. through a distance of 4 
ft. 6 in. The crane weighs, complete, 600 Ib., and is a re-- 
cent product of the Canton Foundry & Machine Co., Can- 
ton, Ohio. 


LAd 


8 
A Four-Spindle Drilling Machine 

The four-spindle machine shown was developed by | 
Foote-Burt Co., Cleveland, Ohio, especially for use 
railroad-locomotive boiler shops and general boiler sh« 
for drilling the rivet holes around a mud ring and | 
cutting out the flue holes in a flue sheet. 

The spindles are the independent-feed type each bei 
arranged with automatic knockoff to power feed and 1 
quick return is taken care of by the use of a handwh 
located on the front of the head. Each spindle is also » 
ranged with a clutch for stopping and starting, and 
interlocking mechanism, so that the feed cannot be thro\ 
in with the spindle stopped, or vice versa. With this i 
dependent feed feature some of the spindles are alwa 
drilling while the operator is setting the other spindl: 

The spindles of this machine are arranged in pai 
which are mounted on auxiliary crossrails and the spi! 
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dle. are adjustable on these crossrails to a minimum cen- 
ter distance of 8 in. This feature makes it possible to 
ithe spindles to the proper spacing of the rivet or flue 
; and then adjust two spindles along the main rail 
1e machine, maintaining the proper spacing and elim- 
ing the necessity of spacing each one individually. 
“he spindles overhang the front edge of the base 8 in. 
to take care of the mud-ring work, and the table is pro- 
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Open-Side Planer 


The halftone shows a 36x34in. by 8 ft. open-side planer 
recently designed by the Detrick & Harvey Machine Co., 
saltimore, Md., for special use on board ships, for which 
reason the table is gibbed down to prevent lifting. 

The machine is provided with one head on the cross- 
rail having horizontal, vertical and angular feeds by hand 














Four-SpInDLeE Drr~Ltinc MACHINE 








OPEN-SIDE 


vided with chucks for holding the mud rings. The table 
bas an in-and-out motion of 36 in., and is supported out 
under the spindles by the bracket slides on the front of 
the base. 

Three changes of power feed are provided, all of which 
are instantly available by shifting a lever at the right- 
band end of the machine. Six changes of speed are pro- 
vided by three step-cone and throwout back gears. The 
niachine weighs approximately 21,000 Ib. 











PLANER 


and power, and a side-head having vertical hand and 
power feeds and horizontal hand adjustment. The post 
is of box shape, reinforced, and is provided with a face 
29 in. deep vertically and 45 in. long, which is tongued 
and bolted to a cheek on the bed. The post extends to the 
floor line and the manner in which it is fitted to the 
bed is designed to offer direct resistance to the pressure 
of the cut and reduce torsional strain to the post to a 


minimum. 
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The cross-beam‘ has a vertical leg bearing on the face 
of the post, 1114 in. wide by 51 in. long, and the horizon- 
tal face of it is cast integral with the vertical leg. The 
cross-beam is further supported by a triangular brace 
secured to the back surface of the overhanging portion. 

That part of the vertical leg of the cross-beam which 
projects downwardly from the slideway has on its front 
face a slideway for mounting the side head in order to 
reduce the distance from the cutting tool to its final sup- 
porting member. 

The feed mechanism is of the positive-friction type, 
and the Sellers type of worm drive is used, while the ma- 
chine is driven by a 10-hp. constant-speed motor, direct 
connected, through Morse silent chain. A eutting speed 
of 50 ft. per minute and a return speed of 90 ft. are 
available. 
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High-Speed Crank Shaper 


The illustration shows a 20-in. high-speed back-geared 
erank shaper with single pulley drive. With this style 
of drive the changes in cutting strokes are obtained by 
four pairs of gears, thrown into mesh by the aid of shift- 


ing handles as shown. These four changes are supple- 
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HigH-Speep CrANK SHAPER 


mented by the back gears, which are. inside the column 
and engaged or disengaged by a handle, which gives 
eight changes. 

The mainshaft runs through the bearing, which is 
bolted to the back of the column as shown, and the fric- 
tion driving pulley is on the opposite side of the column. 
The speed-box has three shafts, two of which carry slid- 
ing gears, and are shifted by the two levers as shown, one 
in the back and the other alongside the handle-wheel. A 
handwheel is provided so that the gears may be revolved 
by hand when making the changes. The gears run in 
oil and, therefore all bearings are provided with proper 
lubrication at all times. 

The machine can be arranged for motor drive and is 
made in a variety of sizes with either cone-pulley or speed- 
box drive, by the Smith & Mills Co., Cincinnati, Ohio. 
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A Horning Press 


This machine is used largely for the operation of wiring 
dies, for wiring the edges of pails, cups, reflectors, e‘c 
The frame is bored for a horn. These horns may he 
either plain for holding, piercing, or riveting dies, or of 
duplex construction for folding and locking side seams 
on articles made of tin or light sheet steel. The serew 
adjustment under the knee permits setting it to an) 
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Horninc Press 


desired height for wiring dies of different depth. When 
using the press with a horn, the screw is lowered and the 
knee is swung around out of the way of the operator. 

This machine is one of four sizes recently developed |) 
the Cleveland Machine & Manufacturing Co., Cleveland, 
Ohio, and its construction embodies the general features 
of their inclinable presses recently described in these co 
umns., 


Case-Hardening Compound 


Under the trade-name of “Kasenit,” the Kasenit Co., 
21 State St., New York, N. Y., is introducing a case 
hardening compound for open-fire hardening work. Tl: 
compound is claimed to be nonpoisonous, nonexplosi\ 
and noninflammable. It is calculated to produce sati 
factory results on all classes of steel as well as cas 
wrought and malleable iron, and is also made in a grat: 
for oven use. 

3 
There are about one hundred Automobiles in Guatemala, 


mostly of American manufacture. The principal demand is 
at Guatemala city. 
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Selling Guarantees: What are Safe 
Limitations? * 
By G. O. GripLeyt 


Safe limitations in this case means limiting the guar- 
antee in favor of the seller, or stating it in another way, 
the title might be, “How Broad a Guarantee is it Safe for 
the Manufacturer to make to a Prospective Customer?” 

Let us consider what the object is in making a guaran- 
tee. Is it to help us make a sale? Is it to safeguard 
the interests of both the manufacturer and the purchaser ? 
Is it to assure the purchaser he will get that which he 
thinks he is buying? Or is it to assure him he is to get 
that which will best serve his purpose? I believe it should 
be the last. 

No transaction between seller and buyer is satisfac- 
tory, and no business is, or can be, successful if the re- 
lation between the seller and buyer is not satisfactory 
to both. Neither is any guarantee satisfactory unless it 
safeguards the interests of both parties to the transaction. 
Therefore, we must draw our guarantee carefully and 
see that its language is such that it means to the one 
to whom we are giving it the same that it means to us. 

In the case of the builder of a machine, which is de- 
signed special for the purchaser, your guarantee should 
he drawn very clearly and definitely so as to safeguard 
both parties, because there are many elements over which 
the other has no control that enter into and influence the 
decision of the purchaser as to whether he will accept or 
reject the machine. With the manufacturer of a stand- 
ard line of tools which he builds in lots and which are 
not built special for each individual customer, it is dif- 
ferent, and it is not necessary to have the guarantee so 
definite as in the case of the builder of the special ma- 
chine, because if one does not want the machine he can 
sell it to another. 

REACTION ON LiMiTED GUARANTEES 

There are, of course, cases where a definite guarantee 
of performance is necessary, and it should be given, such, 
for instance, as where the question of costs of a new prod- 
uct is being considered or where a change of methods is 
being taken up; but, where only an increase in product is 
to be made without change of method, the limited guar- 
antee should not be given. Make your guarantee broad 
znd short, and without limitations. It is better for your 
customer, and for yourself, because it will cost you less 
to maintain such a guarantee than any in which there are 
limitations so drawn that you may feel that you have met 
your guarantee and that your customer should keep the 
machine, even though he does not want to do so. Your 
guarantee should be such as to assure your customer that 
le is getting that machine which will best serve his 
purpose, 

This does not necessarily mean that he is getting the 
hest machine of its kind, because the most accurately 
made machine and the one which will do more work 
tian others, and necessarily cost more than others, might 
ot be best for the purchaser, as he might perhaps need 
and could use to better advantage that extra money which 
the best machine would cost. Therefore, we should not try 
to foree onto him this high-priced machine. In fact, we 


ee 


*Abstract of a paper presented before the annual conven- 
tion of the National Machine Tool Builders’ Assn. 


*Vice-president and general manager, Windsor Machine Co. 
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should not try to sell it to him, because a cheaper ma- 
chine would be better for him to purchase. 

If, however, you have been so fortunate or so unfor- 
tunate as to have taken his order for the high-priced ma- 
chine, and after getting it into his shop, he realizes that 
there is only a little work for it, and that the work need 
not be accurate and that a cheaper machine would have 
been better for him to buy, what do you do if he comes 
to you, and states the case clearly and honestly? Do you 
take it back or not? If you take it back your guarantee 
with safe limitations has not been of any financial benefit. 
If you do not allow him to return it, what happens? If 
he is honest with himself, he pays the account when it is 
due and then when he requires more machinery he will 
probably go to your competitor and place his order with 
him. 

Can your loss on this order placed with your competi- 
tor under these conditions be charged to anything other 
than the cost of maintaining your limited guarantee? I 
say it cannot and that it can be and should be charged 
against that account. Open an account in your books un- 
der the heading “Cost of Maintaining Unlimited Guar- 
antees ;” also one under the heading, “Cost of Maintain- 
ing Limited Guarantee,” and see which costs you the 
more. You will find that the unlimited guarantee costs 
less than the other. 

The company with which I am associated has made 
a great many limited guarantees, as well as broad ones, 
and I am frank to state that the limited guarantees cost 
us the more to maintain. It costs us less to secure an or- 
der with the limited guarantee than the one with the 
broad and unlimited one. This is because it takes a 
higher degree of salesmanship to get an order that way, 
although it seems on first consideration that it should be 
the opposite. 

To secure an order with the broad, unlimited guaran- 
tee you must first convince your prospective customer that 
you have the best machine for his purposes. When you 
have done that, your guarantee of performance, which is 
a limitation, is of secondary consideration, and the ques- 
tion of whether or not the machine will make four or 
forty-four pieces in a given unit of time is not made 
the main issue, as it should not be; but consideration is 
given to the question of whether or not thé machine is the 
best machine for their purpose. If it is the best for them, 
all things considered, your guarantee has not cost you 
anything to maintain, neither will it cost you anything 
on future sales, and in addition to this, the cost of get- 
ting future sales will be greatly reduced, and you can, 
therefore, credit the saving in securing these sales to the 
“Cost of Maintaining Unlimited Guarantees” account. 

It will cost the manufacturer a considerable sum to 
make a limited guarantee of performance, as one with ex- 
perience and judgment must give his most careful atten- 
tion to each proposition if the guarantee is anything more 
than perfunctory; and even with the most careful atten- 
tion given to a detailed guarantee, mistakes will happen, 
mistakes that will cost considerable money either through 
over-estimating the capabilities of your machine or 
through under-estimating them and thereby losing the 
order, in which case you should make another charge 
against the “Cost of Unlimited Guarantees.” This, how- 
ever, is not the greatest objection to guarantees of per- 
formance. 

The greatest objection in my mind to making guaran- 
tees of performance is that your customer too often loses 
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sight of everything except the stated guarantee of per- 
formance and does not give due consideration to the ma- 
chine—that is, whether it is the best for his purpose, 
whether it will continue to perform that which it was 
guaranteed to do after having accepted it, and whether or 
not it will be useful in the future, if his work changes. 

There is a big advantage in using the broad unlimited 
guarantee, in addition to its primary object. It will make 
you improve your machines faster than you otherwise 
would, it will make your representatives more careful in 
their statements of performance, and thus create a repu- 
tation for your machines, your ability to perform and 
your honesty, all of which reduce the cost of main- 
taining selling guarantees. 

What are the objections to an unlimited guarantee 
other than that the purchaser can, if he is so disposed, 
take advantage of you and return the machine without 
any just cause. On the other hand, if he wishes to do so, 
he can question this or that, justly or not—it matters 
not which, and make you a great deal of trouble and 
expense, which usually ends by your taking the machine 
back. 


LA 
ae 


Twelfth Annual Convention of the 
Machine Tool Builders 


The twelfth annual convention of the National Ma- 
chine Tool Builders’ Association was held in New York, 
Oct. 22, 23 and 24, at the Hotel Astor, as usual. The 
regular business routine occupied the first part of the 
opening session and included a preliminary report by the 
committee on standardization, of which an abstract fol- 
lows, as well as a report on the Panama Exposition from 
the machine-tool builder’s point of view. 

REPORT ON STANDARDIZATION 


It was decided that the committee as at present consti- 
tuted was not sufficiently fully representative of all the 
various lines embraced in the organization to enable it to 
bring about the desired results. This is the more true be- 
cause the problem involved in standardization as applied 
to our product is a much more difficult one than has proved 
to be the case in other mechanical lines, such, for instance, 
as the automobile industry, which is a more recent business 
and is carried on in a more extensive way. 

The committee feels that while certain standards might 
eventually be possible of adoption which would be theoreti- 
cally correct or nearly so, yet these if at once put into 
practice, if such were possible, would conflict to a large ex- 
tent with common practice so as to be received with great 
disfavor and possible rejection; for example, while the Jarno 
taper might be considered the most scientifically correct as 
a taper to be applied to drilling spindle ends, the Morse 
taper has become so universally adopted and has given such 
satisfactory results that without doubt the very slight dif- 
ference in value between the two tapers is too slight to make 
it seem practical to the manufacturers of drilling machines 
to change from the Morse to the Jarno. 

Consequently at present it is felt by the committee 
that even though a standard might be recommended, 
one coming from a committee that would be especially in- 
terested in the particular machine sought to be standardized 
would be received with greater favor than from any gen- 
eral committee such as the committee now is constituted. 

The committee therefore would recommend at this time 
that each general committee of this association add two 
members to their present representation on the standard- 
ization committee, to act as sub-committees in their respec- 
tive lines to make a definite study of what is really practic- 
able of accomplishment in the direction of standardization of 
details in their respective lines and to report concerning 
their conclusions to the general standardization committee. 

In making this recommendation, the committee has in 
mind the fact that any attempt toward standardization need 
not proceed with equal speed along all lines represented, but 
that any advance in any individual lines will aid toward 
the final accomplishment of the full ideals sought. 
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First Day’s SEssIons 


The only paper of the morning session was, “Cost 
Accounting Practice, with Special Reference to Machine 
Hour Rate,” by Clinton H. Scovell. 

The paper elicited considerable animated discussion, 
and brought out clearly the fact that, no matter how w: 
distribute the expense, the selling price must cover 4 
of the overhead on machines which are idle, as well : 
those which are in operation. 

The afternoon session opened with a paper by Georg: 
O. Gridley, on “Selling Guarantees ; What Are Safe Limi- 
tations?” An abstract of this paper appears elsewher: 

A paper by Edson R. Norris, of the Westinghouse Elec- 
tric & Manufacturing Co., on “Automatic Features o! 
Machine Tools; To What Extent Are They Commercial!) 
Profitable” followed. This paper will be reproduced at 
a later date. 

The final paper of the session was “The Developmen! 
of Cutting Tools,” by B. F. Waterman, who illustrated 
by lantern slides the development of the various forms of 
cutting tools now used in machine-shop work. 


Srconp Day’s SEssIOn 


Thursday’s session included some of the best papers 
ever presented to the association and were of vital interest 
to all; especially so at this stage of machine building 
when cast iron is giving way to steel in so many places. 
These dealt with the “Use of Heat-Treated Gears in 
Machine Tools from the Standpoint of the Machine Man- 
ufacturer, by Andrew C. Gleason and from the Material 
Manufacturer, by J. Heber Parker. A third paper by 
J. G. Weiss, gave interesting data on the “Carbonizing 
and Heat-Treating of Shafting.” Abstracts of these pa- 
pers will appear later. 


COMMITTEE MEETINGS 


The various committee meetings occupied the fourth 
and fifth sessions, the sixth and last being devoted to re- 
ports of convention committees, and election of officers. 
The officers for the ensuing year follow: President, W. A. 
Viall; vice-presidents, J. B. Doan and D. M. Wright: 
treasurer, A. E. Newton; secretary, Charles L. Taylor. 
It was voted to continue the semiannual conventions, 
the place of the next meeting being left to be settled |) 
letter ballot. 

Suitable resolutions concerning the death of Jam 
Mills, of the Smith & Mills Co., were passed and a cop 
ordered sent to the deceased’s family. 


oe 
PSs 


Industrial Education Meeting 


The National Society for the Promotion of Industrial EJ 
ucation held its seventh annual meeting in Grand Rapid 
Mich., on Oct. 23, 24 and 25. 

A variety of papers were presented, but for the most pa’: 
injected little new thought along industrial educational lins 
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James Mills 


James Mills, president, Smith & Mills Co., Cincinnati, Ohi: 
died at his home in that city, Oct. 17, aged 74 years. M 
Mills was born in Oldham, England, and came to this countr; 
in 1861, settling in New York, removing to Cincinnati in 184° 
Becoming connected with the John Steptoe Machine Tool Co 
he was shortly afterward appointed superintendent of th 
plant. In 1888 he and Albert S. Smith organized the com- 
pany of which he was president at the time of his death. 
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Eastman Kodak Tool and Die Work 


By ErTHan VIALL 


SYNOPSIS—Laying out dies, jig plates and similar 
paris for boring by the arc method, using a specially 
graduated indexing plate and vernier, the plate being 
mounted on the spindle of a bench lathe with the work 
carried on the regular face plate. Dies used for form- 
ing shutter cases are adapted to rough form the case 
from the blank, finish form it in the next operation and 
cul a series of teeth in the succeeding process, the punches 
for the latter being placed radially and forced inwardly 
by the press operation. Details of other press tools form- 
ing a part of a total punch and die equipment valued 
at over $250,000. 
33 

The tool work of a camera factory, especially that 
affecting shutter work, must be accurate and well de- 
signed in order to meet the exacting requirements de- 
manded. The Eastman Kodak Co., Rochester, N. Y., 
has a large, well appointed, well lighted toolroom in 
which the tools, dies and fixtures for the entire factory 
are made. 

In laying out dies, jig plates and the like, the are 
method is used, the radial measurements’ being in inches 
from a common center, and the are spacing in degrees 
and minutes as shown in Fig. 1. In laying out work 
hy this method, some special means must be used for 
properly measuring the length of the arcs, as ordinary 
indexing methods are not sufficiently accurate. This has 
heen solved in the kodak shop by the use of a graduated 
plate and vernier, used for the spindle of a bench lathe, 
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as shown in Fig. 2, the work, of course, being strapped 

to the regular faceplate. 

The vernier A is carried on an arm B, the lower end 
ol which is bolted to the end of the lathe bed. The 
graduated disk C is securely fastened to the rear end of 
the spindle. The arm D is so set on the spindle sleeve 
at / so that the graduated disk may be freely revolved 
when the clamp, operated by thumbnut F, is loose. When 
the work is in place, the clamp is loosened and the disk 
revolved to an approximate setting. The clamp is then 
tightened and the disk brought to an exact vernier read- 
ing by means of the adjusting screw G. 


The setting of the disk will be better understood by 
reference to Fig. 3. The adjusting screw is shown at A. 
This is opposed by the spring-backed pin B, which keeps 
the end of the arm C' always in close contact with the 
end of the adjusting screw, no matter whether it is being 
screwed in or out. The clamping screw is shown at D, 
and the method of locking is plainly indicated. The 
disk is graduated in degrees, and with the aid of the 














Fie. 2. Tur Grapuatep INDEX PLATE AND VERNIER 


vernier, readings to minutes are obtained. The gradu- 
ation of this disk was an interesting problem in itself, 
und the method employed will be described in detail for 
the benefit of those who wish to do accurate work of a 
similar nature. 


GRADUATING THE Disk 


Two disks were graduated at once, being mounted to- 
gether on a special fixture as shown at A, Fig. 4. On 
the same pin or mandrel with the disks, is placed a 
cast-iron arm B, the arm and disks, which are bored 
an accurate fit for the mandrel, being held on by the 
collar C. There are two clamps, ) and EF, used to lock 
the disks firmly against the face of the angle plate when 
required. There is also a similar clamp on the arm by 
which it can be locked to the disks. 

A slide F, operated by the hand lever G, carries a tool 
for cutting the graduations in the disks. There are 360 
graduations, divided into tens by long lines clear across. ; 
These tens are divided into two fives each by lines reach- 
ing half-way across each disk edge, the degree marks 
between these being cut one-fourth the way across. The 
various lengths of stroke of the cutting tool required to 
produce these graduations, are obtained by suitable stops 
for the slide F. : 

The spacing of the graduation is obtained in_ this 
way: Suppose the long graduations are to be cut, that 
is, the ones for indicating the ten-degree spaces. The 
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two clamps D and E£ are locked and the first line is cut, 
by pulling on the lever G. The cutter is then run back 
and the lever B; the clamp on which is loose, is raised 
and the space-pin #7 is placed under the end. The clamp 
on the lever is then locked and the two clamps D and £ 
Joosened. The pin H is then removed and the arm 
gently lowered till the end rests on another pin set into 
the ground block beneath, as shown at A in Fig. 5. 

This engraving shows the arm clamp at B, and to- 
vether the two engravings give a clear idea of construc- 
tion and use. The other spaces are, of course, obtained 
by the use of a shorter pin shown at C. The length of 
these space pins was first calculated approximately, 
slightly in excess of the final length, and then a line 
was scratched in the disk and the disk indexed entirely 
around and another line lightly cut. The amount of 
error between the first and last lines was then calculated 
and the pin stoned down a little and the operation re- 
peated. This was kept up till the lines exactly coin- 
cided, when the graduations were cut in in their finai 
form. It must be remembered that in a job of this 
kind, extreme care must be exercised at every point in 
order to obtain successful results. The precision disks 
produced in this shop are of an unusual degree of accu- 
racy. 
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There are a large number of interesting dies in use 
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in the press room, only a few of which can be descr! 


here. 


Fig. 3. 


It is estimated that over $250,000 worth of ¢io< 
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ANOTHER VIEW OF THE GRADUATING FIXTURES 
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are in constant use besides those kept in the storage 
vaults. 

A punch and die used to turn three of the edges of 
aluminum bed covers is shown in Fig. 6. One of the 
covers, With the edges turned, is shown at A. The blank, 
the edges of which are to be turned, is placed on the 
nad B. The ram of the press is then brought down, the 
pad @ pressing the blank to the pad beneath as the wedge 
pieces D force the slides FH inward, turning the edges of 
the blank over the formed edges of the pad. As the 
ram rises, the formed piece is drawn off by the operator. 

Blanked out slide plates used on folding “Brownies” 
to guide the lens bracket in the bed ways, and also as a 
finger hold, are formed as shown at A, Fig. 7, in the 
die there illustrated. The flat blank is laid on the pad 
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work is located over the post A with the offset in the 
end of the stop B. 

Five small square teeth are cut in the edge of the 
offset just formed; two recesses are cut in the edge of 
the case and a small hole is pierced in the flange, all 
eight cuts being made at once in the die shown in Fig. 
10. The work is placed over A with the offset over a 
formed projection’ on the side. The teeth are cut by 
punches on the five slides B forced inward by the beve- 
eled pieces C. The two recesses D are cut in by the 
punches / and /’, forced in by the pieces G and H, re- 
spectively. The hole is pierced by the punch J, operated 
by the piece J. In order to keep the case firmly in place 
while the punches are working, the spring-backed pad K 
is used, which contacts with the work before the punches 
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L between the locating plates C and D and the plate at 
EL. As the ram descends, the part F strikes the blank 
and the pad B, which is spring-backed, and presses them 
downward. The blank strikes the edge G@ as it is forced 
cownward, bending the blank upward at about the middle 
of its length. As the ram continues to descend the 
wedge H strikes the bevel J, forcing the slide inward, 
wiich bends the blank around the form J, from which 
the operator takes it as the ram rises. The guide K and 
the slot Z serve as guides in setting the die in the press 
buh for height and position. 


MAKING Brass SHUTTER CASES 


Shutter cases are formed with an offset, in the dies 
shown in Fig. 8. The blank, which is the shape of the 
locating ring, is placed at A and comes out as shown at B. 
This ig only rough formed, however. The work is fin- 
ish formed in the dies shown in Fig. 9. In this die the 
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reach it. The steel bushings Z and JM fit over the posts 
O and P, making this practically a subpress. The block 
R serves as a guide in setting for height. 


STRIKING UP PLATES 


The small brass plates used for focusing scales, name- 
plates and the like, were formerly all etched in order to 
make the lettering stand out properly. This was ail 
right for the nameplates, but it was extremely difficult 
to get the focusing scales accurate enough, without mak- 
ing them too expensive. To obviate this difficulty, the 
company decided to strike up the plates in a heavy 30- 
ton coining press, using the type of dies shown in Fig. 11. 

The set shown is used for striking up the focusing 
scales shown at A. In order to successfully raise the 
lettering on a blank, it must be so confined that the 
metal will not be squeezed out around the edges, but 
will be forced up into the engraved characters and lines 
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of the punch. This 1s done by placing the blank in the 
recess of the die at B, which confines the blank as the 
metal is struck up.» The work is then removed from the 
recess by means of the knock-out C. 

Finder covers like those shown in Fig. 12 are 
graved” with the word “Kodak,” in a press fitted as 
shown in Fig. 13, the effect produced being like that 
of hand engraving. The finder cover to be lettered, is 
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Fig. 12. Frinper Covers 





13. Press Frxrures ror “ENGRAVING” FINDER 
COVERS 
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placed over the formed steel block A, on the slide B, 
and is pushed in under the punch on which the lines are 
cut in relief. The fixture used, is designed for safety, 
convenience and accuracy, and is unique in many ways. 
The slide B carrying the block A, is operated by the 
lever C. Two posts D act as guides and, fitting into 
bushings, one of which is shown at 2, form what is prac- 
tically a subpress. 

The danger of not having these posts in line with the 
bushings when the press is tripped, will be at once 
apparent to the practical man, and this has been guarded 
against by making it impossible to trip the press except 
when they are in line. This is done by the attachment 
shown at the right. At the back of the slot F is a smal! 
catch slide, which the lever C must push back before the 
trip-rod G can be pulled down by the treadle. When the 
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lever C is pushed entirely into the slot, the latch J/ 
springs up and locks it in. : 

With the lever locked into the siot all parts are exactl\ 
in line and the press may be tripped. However, to pre- 
vent the possibility of the lever being thrown in fa 
enough to release the rod and yet without the latch: 
being in position to retain it, the lever / is arranged 
so that unless the latch is wp the rod J cannot be pulled 
down. 


Little Journeys with the Repair Kit 


By F. Kk. Larrp 


All tractors received at the shop in exchange for new 
machines or to be repaired, are run on the testing floor: 
and severely tried out before a final O. K. is given. One 
morning the superintendent sat on a box in the testing 
room while the repair man was “feeling out” a Western 
built tractor. It may be stated that in most Western 
machines the road-wheel axle is placed near the center of 
the firebox, while in Eastern built machines the axle 
is at the extreme rear. The Eastern machine is, there- 


fore, a better hill climber and more steady on slight 
grades. 


The machine being tested was a “cranky critter,” and 


at each sudden stop at the end of the runs the front 


wheels would jump or rear nearly a fodt-from the floor. 
The superintendent laughed as the repair man caused 
the machine to buck, and stated that she had probably 
been driven by a cowboy. Te had no more than made 
this statement when he arose from the box and closely 
scrutinized the boiler surface near the bottom at the 
rear. 

The repairman was told to come down for a look, and 
what he saw caused him to drive very carefully to the 
rear of the room and draw the fire. Needless to state, 
he did not make the engine buck at the end of this trip. 
What the superintendent had pointed out to him was a 


needle-like stream of water coming through the appar 


ently solid boiler shell. 


The repair man was called out on another job while thii- 
boiler was being repaired, but the superintendent save 
the particulars for him. On account of a previous leak. 
the mud bottoms of the boiler had been filled with Port 
land cement nearly to the level of the ashpit wall. Whe: 
the piece of shell that had been removed was placed 11 
the repair man’s hands he nearly fainted. The piece « 
metal was about as good as a chunk of rusty stove p!| 
and one could bend it with the fingers about as readil 
A good, substantial patch put the tractor on the O. bh. 
list, but the repair man still has the “creeps” when 
thinks how he “monkeved with the buzz-saw.” 

3 


In a paper dealing with soldering fluxes, presented to 1! 
American Foundrymen’s Association, it was pointed out th 
zine chloride has several properties which makes it a valu 
able soldering flux for most work. It is only with the grea 
est of difficulty that it can be obtained as a dry salt, a 
when exposed to the air becomes liquid in a few minut: 
When used as a flux it remains a liquid even at the ten 
perature of molten solder, thus being in a condition to 
upon the oxides very readily. It possesses other propertt 
which make it undesirable for much work. Zinc chloride 
poisonous, and should not be used in soldering fruit or mes 
tins. It is exceedingly corrosive to the skin, and when le! 
upon it for a few minutes produces severe burns. It a! 
has an action on zinc which makes it useless for solderins 
small zine wires in fuse plugs. 
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A Simple Piece-Rate System 


By Epwin H. 


SYNOPSIS—A piece-rate system devised to meet the re- 
yuirements of a 600-man shop manufacturing a large 
variety of work and which may be adapted to shops of 
larger or smaller size. It induces action by reducing the 
day rate and increasing the reward for production. 

8 

There are certain forms of manufacturing in which 
piecework may still be utilized most efficiently, by virtue 
of its great simplicity. With the assistance of modern 
scientific methods of rate-setting, this system may pro- 
\ide compensation in as fair and accurate a manner as 
can be desired. 

Economie production requires effort, and effort, in 
turn, demands compensation which should be propor- 
tional to the effort. Is the effort, however, always propor- 
tional to the rate of production? For example, let us 
take the case of a new man entering a machine shop. 
He is assigned a certain task. The first day he completes 
50 pieces, but he has become somewhat familiar with the 
work and on the succeeding two days he completes 100 
and 150 pieces, respectively. At this point he increases 
his mental efforts and becomes more efficient until he 
succeeds in producing 200 pieces a day with a slight in- 
crease in physical effort. He does not stop here, how- 
ever, but increases his physical efforts, moves more rapid- 
ly, operates more deftly and, to use the shop term, “speeds 
up” until he attains a productive rate of 225 pieces per 
day. What relationship does his efforts bear to his rate 
of output ? 

Practically all employers assume that a man’s efforts 
during the period required to familiarize himself with the 
details of the work are constant from day to day. The 
new man would then receive daywork. Passing this point, 
greater efficiency is attained through mental effort and 
the operator is assuredly entitled to a suitable additional 
recompense. One may not be far in error to assume 
that the effort utilized in the increase from 150 to 200 
pieces a day is proportional to the amount of work pro- 
duced. Hence the workman receives piecework. From 
this point on, however, it is universally admitted that the 
effort increases much more rapidly than the rate of pro- 
duction. Just what the new ratio is will depend upon 
the individual conditions surrounding the work. 

Supposing that for every unit of effort, we give the 
workman a unit of compensation and plot this unit 
against the productive rate, obtaining a line as shown 
in Fig. 1. The level line indicates the daywork, the slop- 
ing line the piecework, and the shaded area the possible 
positions of the continued line, the choice depending upon 
the severity of the work and other factors. Up to the 
present time, no one has devised a method by which ef- 
fort and its relationship to output can be accurately and 
precisely determined, but it is believed that the line here 
shown approximates this relationship quite close enough 
for practical purposes. 


A Bonus As AN INCENTIVE 


It now follows that should the operator receive pay- 
ment as indicated by this line, his compensation at all 
rates of production would be satisfactory, and his initia- 
tive and personal ambition would have to be solely re- 


SCHELL 


lied upon to increase his daily output. It is necessary, 
therefore, that we provide some additional incentive. 
This may be most effectively done by a wage scale that 
will develop an unsatisfactory wage for low production 
and a more than corresponding reward for high produc- 
tion. Consequently, we lower the day rate approximate- 
ly 10% lower than that which he might obtain in a 
daywork shop, and after determining accurately the point 
of highest efficiency, we set a piece rate giving a 20% 
bonus at this point. Thus the operator is urged forward, 
both by the unsatisfactory day rate, and the promise ot 
bonus, which, is brought to his attention as 
i “high” piece rate. indicates this method 


in this case, 
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of payment and shows the relationship which this piece- 
rate system bears to the line of theoretically ideal com- 
pensation. 

The one basic requisite for this method of wage de- 
termination is a precise and accurate knowledge of stand- 
ard operating time which will incorporate a normal phys- 
ical exertion and the best efficiency obtainable in operat- 
ing upon the piece in question. This information is abso- 
lutely indispensable and upon it rests the burden of mak- 
ing this system successful and fair, or unsuccessful and 
unfair. The development of scientific rate setting with- 
in recent years makes it entirely possible to obtain such 
data, and it is most essential. Piecework has 
been ceaselessly maligned and criticized for its manifest 
unfairness and capacity for arousing discontent when the 
fault is in no sense traceable to the system, intrinsically 
but instead, to the crudities of its installation and opera- 


indeed 


tion. I maintain that should the manufacturers employ- 
ing piecework base their rate-setting upon accurate in- 


formation obtained through scientific unit time study, 
and discard the method of computations from previous 
operator’ s working time, or on estimates, the objections 
to piecework would disappear and it could rightfully take 
its position as a simple, effective and equitable means of 
compensation in many fields of endeavor. 

I have witnessed numberless cases in which the op- 
erator, by virtue of excessive speed, coérdination v2 eye 
and muscles, has made a reduction of 30 per cent. of a 
precisely determined standard time, and the original ah 
has remained unchanged as the employer was firmly con- 
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vinced that the additional effort was well worth the cor- 
respondingly high wage. Supposing, however, that we 
take the most unfortunate conditions possible, and deal 
with an employer who will cut rates immediately if reduc- 
tions are made in the standard time. Even here, is not 
piecework preferable to other systems, which, by means 
of their restrictions, prevent the workmen from earning 
enough to excite the greed of the short-sighted em- 
ployer? 


A SIMPLE SYSTEM 


The advantage in this type of remuneration lies in its 
extreme simplicity, and in a great many industries this 
feature is of supreme importance. In machine shops man- 
ufacturing small parts of a special nature, automobile 
shops of comparatively low annual output, or large job- 
bing plants, where there is a great variation of product, 
the lots are small and the changes in task are frequent, 
it is imperative that some system be used that is as near- 
ly automatic as possible. It is in this field that piece- 
work, and particularly this form, stands preéminent. 
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Fig. 2.. DAyworK AND PIECEWORK SyYsTEMsS 
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Fic. 3. THE Hatsey System 


Its equipment consists merely of a well developed time- 
study department and a system for maintaining a record 
of rates set. With the exception of the few cases where 
low productive rates necessitate day payment, the gains 
made in operating time are automatically rewarded, and 
after the standard time and corresponding rate has been 
once fixed, the time element may be ignored, the opera- 
tor’s efforts being in proportion to his compensation. 
The low day rate and high piece rate give the necessary 
impetus toward high production in an effective but in- 
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conspicuous manner, and the possibilities of labor agita- 
tion are therefore reduced to a minimum.. 

The system operates as follows: When unpriced work 
is given to the operator, he is informed that upon his at- 
taining a fair rate of production, a time study will be 
made and a rate set. After investigating the speeds ani 
feeds used, the nature of the material operated upon, the 
time required for setting up, and other dependent vari- 
ables, the standard time is computed, checked and ap- 
proved by the head of the department. The rate of pre- 
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Fie. 4. THe Rowan System 
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Fig. 5. THe Emerson System 


vious production is then noted and the operator is given 
the day wage, should the piece rate fall below it. Other- 
wise, the piece rate is used. The operators at all times 
have the option of piecework or daywork, the only ex 
ception being in the case of evident “soldiering” when the 
workman is warned that the piece rate may be enforced 
below the day-rate limit. 


COMPARING SYSTEMS 


A comparison between this system and the orthodo? 
method of applying piecework may be best made by mear 
of a concrete example. Let us suppose that an operato” 
applies for employment and produces satisfactory refe? 
ences from a daywork shop in which he has received 28¢. 
an hour. He is employed at 25c. an hour, with th: 
promise of piecework as soon as his productive rate makes 
this profitable. His task has a standard time of 36 sec.. 
or 200 pieces per day. A bonus of 20 per cent. is added 
at this point, over his actual day rate, totaling 33.6c. pe? 
hour or a rate of $1.68 per hundred. This is indicated 
by the line ABC in Fig. 2. Under the old system, tiie 





November 6, 1913 AMERICAN 


we:kman receives no bonus as shown by the line YY 
anc is given a rate of 14c. per hundred. With the new 
me hod, the work is produced at less than the earnable 
day rate (line RS) until a rate of about 160 pieces per 
dav or 80 per cent. efficiency is attained, after which the 
high piece rate in which the bonus has been incorporated, 
provides incentive to further effort. 

in comparing this system with other methods of com- 
pensation, it should, be noted that there are two bases 
upon which recompense is determined for an increase in 
production which requires a proportionate or more than 
proportionate amount of effort. The time of operation 
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Fie. 6. THe Gantr Bonus SYSTEM 


being always inversely proportional to the rate of pro- 
duction, it follows that with increases in cutput, we find 
increases in time saved per piece, and we may utilize 
either factor as a measure of compensation. 

The Halsey system in Fig. 3 bases its premium upon 
the time saved by shortening the standard operating 
time. This system measures its reward in units of time 
saved, the workman being employed upon a daywork 
basis and a standard time for accomplishing the opera- 
tion being set. Some fraction of the hourly rate, usually 
4 or \%, is paid the operator as a premium for every hour 
saved. The shaded area shows the usual variations in 
premium rate, although higher values are not impossible. 
This method of compensation has been introduced into 
daywork shops with much success, as it provides the 
required stimulus to production by giving the workman 
a portion of the saving thus made in the cost per piece. 
It is interesting to note that when the premium paid is 
100 per cent., line AB, the rate of payment is identical 
with piecework. The dotted line represents the com- 
pensation as advocated under the piecework system, and 
it appears to have much the advantage from the stand- 
point of theoretically fair reward for effort, as is also 
trae of it when compared to the Rowan system in Fig. 4. 

This system is similar to that advocated by Halsey, 
except that in the calculation of the premium, the per- 
centage added to the day rate is the same as the percent- 
aze of time saved. Hence the reward never exceeds one- 
half the date rate; becoming less after a saving of 50 per 
cent. in time. 

In a shop contemplating a change from daywork to 
Piecework, and where no great dependence can be placed 
upon previous records of operating time, this system may 
be temporarily installed, until time studies can be ob- 
tained, the standard time determined, and a fair rate set. 
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In the Emerson system, Fig. 5, the higher day rate, 
with its lack of impetus, is offset by the persuasive effect 
of the bonus which begins at 66 per cent. efficiency, while 
the piecework bonus is not in effect until 80 per cent. 
efficiency has been attained. The complication in figuring 
wages as well as the necessity of suitable equipment for 
accurately recording small gains in operating time, make 
this plan appear too cumbersome in the field just de- 
scribed. 

The Gantt Bonus Plan, Fig. 6, while showing the pos- 
sibility of as liberal remuneration as the piece rate, does 
not indicate a consistent reward for varying degrees of 
effort. Further than this, it is accompanied by a compre- 
hensive but complicated system of instruction cards which 
would make it undesirable in shops having great multi- 
plicity of work, comparatively short operations and small 
lots, by reason of its high cost of maintenance. 

The Differential Piece-Rate System may be likened to 
the one under discussion in that it incorporates the use of 
a high and low piece rate, while the plan here advocated, 
makes use of a high piece rate and a low day rate. Al- 
though the former system in operation is conducive to re- 
markable results, it is evident that its stern policy re- 
quires that everything possible in the way of instruction 
and aid be given the operator. More than this, a difference 
of one piece in a daily output of 200, may cause a large 
variation in the daily wage, thus making imperative a 
very vigorous and accurate inspection and counting of 
parts. In the sort of machine shop here described, the 
expenditure required for the equitable use of this plan 
would be of such size as to render its installation prohibi- 
tive in many instances. 

These comparisons of piecework with other methods of 
payment point conclusively to the fact that there are cer- 
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tain branches of industry in which the plan advocated 
here may be utilized most effectively by virtue of its sim- 
plicity, and that its use of bonus and a low day rate has 
developed many of the advantages hitherto only found in 
other systems. That it is thoroughly practical is evi- 
denced by the fact that it has been successfully used for 
several years in a machine shop employing between 700 
and 800 men, the work being of a most variable nature. 
It is estimated that more than 5000 different parts are 
operated upon during a year, the average time per opera- 
tion per piece being less than three minutes, the lots 
rarely containing more than 100 pieces. The shop has 
the reputation of paying low daily rates, but high piece 
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rates, and very little difficulty is experienced in obtaining 
the proper grade of labor. There have been no labor 
troubles of any sort since the development of this system, 
and as a simple method of fair and accurate compensa- 
tion, it is believed that it has served its purpose in a man- 
ner above criticism. 


Providing Crane Service across a 
City Street 


The main plant of the machine-building firm of J. E. 
Reinecker, Chemnitz-Gablenz, Germany, occupies prac” 
tically all of a large city square. When it became neces- 
sary to provide more manufacturing space a new building 
was erected on a plot of ground across the street from the 
main part. ‘To provide a suitable connection between 
the two sections, a large bridge was constructed as shown 
in the accompanying illustration. This bridge is orna- 
mental in appearance with a large amount of glass in 








3RIDGE OVER A City STREET 


CRANE 


the side walls, and is higher than the buildings it con- 
nects. 

Besides providing a passageway between the two build- 
ings, this bridge is arranged for crane service; that is, a 
traveling crane traverses it and enters each building a 
sufficient distance to provide suitable space for handling 
work. 

Thus this ornamental structure across a city street 
provides means for transporting material from one build- 
ing to another, as well as serving as a passageway for 
workmen and shop executives. 
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The Output of Machine Tools 
By F. P. Terry 


We occasionally read very strong opinions on the lim- 
ited output of machine tools, and in some cases it is 
hinted that workmen wilfully restrict the production. 
Probably cases might be found where a plot of this sort 
does exist, but, personally, I think they are few and far 
between, and that the main cause of limited output should 
be attributed to ignorance of machines and methods. 

Ignorance of the workman can be overlooked, as this 
is usually due to lack of instruction and advice, but ig- 
norance of foremen, managers and even the boss himself, 
is quite another matter. It thrives wonderfully in some 
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shops, and like Hi Sibley’s ideal cost system, is 
tame enough to eat out of your hand. 

A short time ago, while on a friendly visit, I asked 
the manager of one shop what he thought of a new !athe 
he had put in. He admitted he was greatly disappointed. 
They had paid three hundred dollars more for it than for 
ordinary lathes, which were beating the new one on any- 
thing that came along. It was easy to see that the main 
cause of this: was a lack of equipment. My friendship 
with this manager was such that I could give him a |ittle 
advice, in my own way. So I asked: “Did you 
anyone along to give you a start with this lathe?” 

“Oh, no,” he replied, “the makers sent along a very 
good erection drawing, and we got it going very nicely 
ourselves. The man we put on it said he had worked a 
similar machine before.” 

Having had dealings with the makers of this particular 
machine, my friend’s reply gave me all the information I 
required. I immediately offered to send along free of 
all charge a man who would beat his ordinary lathe three 
to one on this special work, or refund the cost in full. 
The only effort on his part was to supply the necessary 
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tools. My offer was immediately accepted and we shook 
hands. I asked if he still had the maker’s specification, 


and this was produced. Turning casually to the last 
page, I said, “Well, you have my man’s address here,” 
pointing to the lines of the specifications which stated: 
“Including the free service of an expert operator for a 
period not exceeding seven days.” 

To cut the story short, the maker’s expert came and 
evidently made good, as another similar lathe has been 
delivered since. This is by no means an isolated case. I 
recently visited three shops, all engaged upon similar 
work. 

In No. 1, I found the grinder looked upon as an ideal 
tool for manufacturing purposes. The foreman wished he 
had more of them, in fact the firm was redesigning some 
of their parts to bring them within the scope of the 
grinder on account of the speed and accuracy obtained. 

In No. 2, one grinder only was required and this 
was in the toolroom. In response to my inquiry, I was 
told that it was all right in the toolroom, that it made 
a very nice job of gages and anything that required siz- 
ing after case-hardening, but for manufacturing, it was 
too slow. 

In No. 3, I found a grinder in the toolroom and one in 
the shop. The machine in the shop was never used. The 
manager explained that it had worked well for a time 
but was then tried on some crankpins, which, when fin- 
ished, were all flats instead of being round. It took a 
fitter a couple of days with a file to get a satisfactory 
bearing, and keep the crankpins off the scrap heap. »:nce 
that occasion it had not been looked upon as exactly safe 
to take any risk with. The manager also said the! he 
would be glad if I could help them in their difficu' ties. 
[ pointed to the nameplate and told him to write the 
maker, telling what the trouble was. Whether he has 
done so I cannot tell, but I could not offer better acvice. 

Telling your troubles and maximum output are ‘win 
brothers in the machine shop. The really clever me: are 
telling theirs every day. 

The machine-tool maker who advertises that li 
be glad to hear from you along these lines does n 
it as a joke. It is a business proposition to the mac':ine- 
shop foreman, managers and proprietors. 
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Making the Reading 
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Standard Motorcycle 


By Rospert Mawson 


SY NOPSIS—A frame-building fixture which locates 


und holds the component parts when drilling for the 
dowels through the various joints. A dip-brazing de- 
partment where the frame joints are made in a conven- 
icntly placed furnace, the operation being. performed at 
u low nominal cost. In the cylinder-boring operation in a 
turret lathe, the fixture quickly locates the casting, and 
the machining is finished completely before removing 
from the fixture. A spiral milling operation performed 
in a novel manner on a drilling machine, a dual motion 
of the fixture enabling the correct shape to be machined. 


os 

ee 
The fixture used when building the motorcycle frames 
of the machine built by the Reading Standard Co., Read- 
ing, Penn., is shown in Fig. 1. The tubes, which have 


and its connections were made by the American Gas Fur- 
nace Co. The fumes and heat from the furnace are drawn 
off and expelled by the fan B. A number of frames with 
one point dipped are shown at (. 

After all the points have been brazed and the surplus 
spelter removed, the frames are tested in the fixture 
Fig. 3. The frame is placed on the two pins A and 
strapped down with the clamp B. The frame is then 
straightened until pins on the end of the two blocks C 
will set into the ends of the frame head and rest squarely 
on the fixture table. 


BUILDING THE WHEELS 


Phe fixtures used for assembling and testing the wheels 
is shown in Fig. 4. The wheels are assembled on the 





Fie. 1. Bur_pine FIXTURE FOR THE FRAMES 


been previously cut to the correct length, are placed into 
their various unions and motor support in the fixture, 
which is made with a pin A, over which fits the crankshaft 
hearing a pin B for the hole in the motor support and 

up bushing C for one end of the frame head. At the 
points D and E are placed screws, operated by a handle, 
which force and hold the parts together. When the parts 
are held securely in the fixture, pin holes are drilled with 
the air-driven drill F, and pins driven through the joints. 
Some of the parts ready for assembling are shown at G. 
and two of the frames assembled and pinned at #7. 

Fig. 2 shows the operation of dip brazing the frames. 
The tank A in which is carried the molten brazing metal, 


stands A, a number of the loose parts being seen on the 
shelf in the rear. Three testing fixtures are shown at 
B. The wheels are placed on a spindle and the spokes 
tightened until the face and edge of the rim runs true 
with the gage C. A number of finished wheels are shown, 
and as the parts are interchangeable, it is unnecessary) 
to keep them paired for the machines. 

Fig. 5 shows the fixture used when assembling the belt 
pulley to the wheel. The pulley A is held in a chuck B 
fitted with nine jaws. The wheel is then fastened to the 
belt pulley with eight bolts fitting into holes in the pulley 
arms. The wheel is next tested with the height gage CU 
and the pulley arms adjusted until the wheel runs true. 
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A stand fitted to a vise, with the circular jaws D, is used 
for holding tlie cranks when hand-line reaming them. 

Fig. 6 shows a fixture used for removing the stretch 
in the driving belts before they are placed on the motor- 
eycles. The belts A are placed on the small pulleys and 
the driving drum B, and run until they have ceased to 
stretch. If it is then found that the weight rests on a 
block as at C the belts are rejected because of the elasticity 
thus disclosed. The belt shown at D is a new one before 
stretching, and that at / one ready for use. 

The set-up on the Brown & Sharpe automatic gear cut- 
ter, Fig. 7%, shows the cutting of 10 blanks, though the 
arbor will accommodate 25 after the spacing collar A is 
removed. 


MACHINING THE CYLINDERS 


The boring of the cylinder and facing its flange are 
done in the Libby automatic turret lathe, shown in Fig. 8. 
The hole is bored 334 in. in diameter by 714 in. deep, the 
boring and flange-register surface tools being carried in 
the turret. The flange-facing tools are carried in the 
cross-slide. When facing the register the tool is piloted 
with the plug A. The time occupied for the operation is 
12 min. One of the finished cylinders is shown in front 


of the turret. 

Fig. 9 shows the cylinder holding fixture used in the 
previous operation. The cylinder is located by the stop 
pin A against which it is placed. The three jaws are 
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Fic. 4. ASSEMBLING AND TESTING THE 
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then set down against the cylinder by the wrench B. 
The swing clamp is afterward fastened down over the 
outer end of the cylinder and the movable jaws C adjusted 
by the setscrews until the cylinder runs true. 














Fic. 9. View oF THE CYLINDER FIXTURE 





Fic. 7. CUTTING THE SPROCKET WHEELS 
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The fixtures and tools used for machining the valve 
holes in the cylinder are shown in Fig. 10. The casting 
is located in the jig by a fixed V-block and an adjustable 
block A, which fits into the contour between the cylinder 
walls of the valve chambers. The cylinder is then held 
down with the two straps B. In this jig the valve cham- 
bers are drilled, reamed, counterbored and tapped through 
the bushings C. The gas-inlet hole is drilled and tapped 
through the bushing D. 
operations are shown on the machine table and in the ma- 


The various tools used for these 


chine collet. 
MACHINING THE GEAR CASE 


The jig used for drilling screw holes in the gear case 
for a twin left-hand motor is shown in Fig. 11. This 
operation .is performed on a Baush multiple-spindle 
drilling machine. The jig is located by a flange on its 
inner diameter, which fits into a turned surface on the 
gear case. Screws as at A hold the jig securely during 
the drilling operation. One of the drilled cases is shown 
at the left of the jig. 

In Fig. 12, A is the jig used for drilling the gear bush- 
ing holes in the gear case. It is located by a plug B, 
which fits into the small gear-bushing hole previously 
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Fic. 10. MACHINING THE CYLINDER-VALVE HoLEzs 


Fic. 11. Dri~tinc THE GEAR CASE 
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drilled. Two screws C are then adjusted to bring the 
centers of the bushing D and the case in line. Slip 
bushings are provided with the jig so that the holes may 
be drilled and reamed complete before removing the jig 
from the case. The jig F is used for drilling the cylin- 
der-stud holes and the valve-spindle guide bushing holes. 
It is of a right-angle section, and is located by a stud 
F, the nut on which draws it firmly against the finished 
face of the gear case after the top plate of the jig has 
been correctly set. 

The jig used for drilling the gear-case cover is shown 
The casting is located in the jig by fitting 


‘ 
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in Fig. 138. 
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Jig ror DrILLING THE GEAR HOLEs 
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between locating pins, and is held down by the six cam 
bolts shown. ‘Two jigs are on the table of the drilling 
machine. The construction of the jigs may be seen from 
the engraving. A slip bushing is provided to enaljle the 
necessary holes to be drilled and reamed before re) 
the casting from the jig. 


wing 


MILLING A SPIRAL IN THE ContTrROL SLEEY 


The method employed for milling the cam spira! in the 
control-grip sleeve is shown in Fig. 14. This operation 
is performed in a drilling machine, the end mil! being 


driven by the spindle A. The sleeve being cut is held in 








Fic. 13. DRILLING THE GEAR-CASE COVER 














Fig. 14. MILLING SprraL IN THE CONTROL SLEEVE 
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Fic. 16. Grinpinc THE ConneEcTING-Rop 


Fie. 17. Drintine THE FRAME HEADS 
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a spring collet B. The fixture is made with a screw, at- 
tached to which is a handwheel C’, revolving which causes 
the table D to travel longitudinally. On the outer end 
of the serew is fastened a small gear connected by a com- 
pound train of gears to the large gear #, which is fastened 
on the sleeve that drives the grip sleeve being machined. 
In operation (with the cutter revolving), the handwheel 
js turned, and by the motion imparted by the train of 
gears, the sleeve being machined is revolved and the table 
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producing an integral cam. One of the finished cams is 
shown at D. 

Grinding the hole in the large end of connecting rods 
is shown in Fig. 16. The rod is placed on a pin in the fix- 
ture which fits into the wristpin hole and is located and 
held by the two screws B, which tighten against the large 
end of the rod. This method, which is rather unusual, 
produces a perfectly smooth and round hole in the 


rod. 











Fig. 19. ASSEMBLING THE Morors 


carries it forward, thus producing a circular cam spiral. 
One of the finished sleeves is shown at F. 

Fig. 15 shows a Brown & Sharpe miller fitted with a 
special cam-milling attachment cutting the intake and 


exhaust integral eam. When cutting the first cam the 


Piece is held in the chuck A, and the end milling cutter 
B machines the cam shape, a master cam and follower 
in the fixture at C forming the required contour. The 
Mece ix then reversed, being located by a form plate in 
the chuck A, and the machining operation repeated, thus 


The drilling of the frame heads is shown in Fig. 17. 
The jig A is performing the first operation, the casting 
being located by cup bushings at each end. The hole is 
then drilled and reamed, the combination reamer B pro- 
ducing the holes in perfect alignment. The casting is 
then set into the jig C, being located by the pin D, which 
fits into the jig and hole drilled in the previous operation. 
After drilling and reaming this hole the piece is reversed, 
which brings the boss ¥ in a vertical plane, when its hole 
may be drilled and reamed. 
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A view of the nickel-plating department is shown in 
Fig. 18. In this department the bright parts are washed 
in the various acid solutions and afterward nickel-plated, 
polished and buffed. 


Motor ASSEMBLING DEPARTMENT 


Fig. 19 shows the motor-assembly department with a 
number of motors in various stages of preparation. In 
this department the motor parts are carefully examined 
and tested and the cases are line reamed to gages to elim- 
inate any undue noise from the motor gears. 

The motor-testing department is shown in Fig. 20. 
Twelve motors are being tested, each of which is fastened 
to a sub-base. Each sub-base is surrounded with a re- 
movable drip pan into which all the surplus oil and other 
matter drain. The testing department is thus kept clean 
and orderly. A current of air from an electrically driven 
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fan is directed, by means of the galvanized pipes s 
onto the cylinders of each motor under test, thus ke 
them cool. 

A corner of the motorcycle-assembling room is s!own 
in Fig. 21. In this operation the wheels are broug!it in 
pairs with an enameled frame and tank, the motor } cing 
later tested and all the necessary attachments plate or 
enameled. The stand used provides a convenient m 
of assembling. The hubs of the wheels set on supports in 
the trestles and facilitate fitting the various parts 1 
frame. 

After the machine is assembled it is tested in the 
te see that all the bearings and motor run in perfect con- 
dition. After this it is given a strenuous road test to 
determine its climbing ability and other power qualifica- 
tions. After meeting these conditions it is returned to the 
factory, cleaned and crated for shipment. 
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Fic. 21. ASSEMBLING THE CYCLE 
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Empirical DesignofStationary Gas-Engine Pistons’ 
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By G. W. Lewist 


SYNOPSIS—The pistons discussed are of the open- 
trunk type for single-acting horizontal and vertical en- 
gines. Pistons of this type, besides taking care of the 
gas pressure, are also called upon to carry the thrust due 
to ihe connecting rod. In a few designs the rod thrust 
is fransferred to a separate crosshead. Diagrams have 
been made from standard American and European prac- 
tice and are here given to obtain the piston speed, piston 
length, connecting-rod length, thickness of piston face 
and piston-barrel thickness, 

The limit of piston speed depends directly upon the 
time of explosion, the kind of mixture and the method of 
ignition. The piston speed must also be limited to suit 


120 





Ss s 


S$ 8s 


\ 
Ry 
Horizontal Engines wv 


$88 2 


3 


Brake-horsepower Rated per Cylinder 
~ 
o 


ine 


Ss 


gas? 


0 
450 500 550 600 650 700 750 
Piston Speed in Feet per Minute 


Fig. 1. For Horizontat ENGINES 


the weight of reciprocating parts and compression carried 
to exclude knocks and undue wear on connecting-rod 
journals. 

rom data received the average upper limit is about 
800 ft. per min., although some writers give as high as 
950 ft. per min. Most engines give a maximum volu- 
metric efficiency with a piston speed of from 600 to 700 
ft. per minute. 

The average piston speeds of horizontal engines using 
gasoline, natural gas and producer gas as fuel for from 
10 *o 110 hp. per cylinder, is shown in Fig. 1. 

Fig. 2 gives the average piston speeds for vertical en- 
gines using the same fuels and with the same _horse- 
power range. The values used in plotting the curves 
Were computed as follows: Taking any brake-horsepower 
deicrmine the average cylinder diameter, stroke and 
revolutions per minute, as described in a previous article 
and substitute in the following equation. 

2L X r.p.m. 





Piston speed in ft. per min. = 12 
Where 
L = Stroke in inches. 


—~—. 


*Copyright, 1913, Hill Publishing Co. 
jAssistant professor of engineering, Swarthmore College. 


Take a number of values corresponding to the differ- 
ent brake-horsepower assumed for a type of engine using 
a particular fuel and plot the curves as shown in Figs. 1 
and 2. 

Table 1 gives the average piston speeds of horizontal 
and vertical engines: 


HORIZONTAL ENGINE 


Horsepower-Fuel Piston Speed Ft. per Min. 
5 to 50—gasoline 450 to 650. 


15 to 120—prod. gas. 525 to 780 

15 to 120—nat. gas. 515 to 740 P 
VERTICAL ENGINES 

5 to 50—gasoline 525 to 690 

15 to 120—prod. gas. 610 to 800 

15 to 120—nat. gas. 575 to 745 


TABLE I.—AVERAGE PISTON SPEEDS 
The disadvantages of high piston speed are: A more 


120 


s Ss 


5 
& 


~~! © 
s 8 Ss 


Vertical Engines 


Brake-horsepower Rafed per Cylinder 
Ss 
So 





50 
40 
30 
20 : 

lic 
10 |} ast 
0 

500 550 600 650 100 750 800 
Piston Speed in Feet per Minute 
Ary Maceinisy 


Fic. 2. For VertricaL ENGINES 


incomplete mixture of fuel and air; less time exhausting 
and cooling burned gases; increased wear and tear on 
engine; if valves and piston are not cooled they are like- 
ly to become overheated; decreased volumetric efficiency 
above 750 ft. per min.; slow-burning mixtures are not 
entirely consumed. 

The advantages of a high piston speed are: With a 
higher piston speed the greater the horsepower output 
from an engine of a given size; lighter engines of same 
power; saving in floor space. 

LenctH OF Piston 

To determine the piston length empirically, the values 
of cylinder diameter and piston length for horizontal en- 
gines are plotted against each other in Fig. 3, and the 
average curve drawn. The average relation for horizonta! 
engines is expressed by the equation: 

Lp = 1.55 D — %& in. (1) 

Where 

Lp = Piston length in inches, 
and 
D = Cylinder diameter in inches, 

From the data obtained the piston lengths varied from 
1.2 D to2 D. The curve shown in dashes in Fig. 3, gives 
the average relation used in German practice and shows 
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that in German engines the pistons are made much longer 
than in American engines of the same cylinder diameter. 
Fig. 4 gives the average relation between piston length 
and cylinder diameter for vertical engines, the equation 
of curve being: 
Lp = 1.72 D — 2% in. (2) 
Where 
Lp = Piston length in inches, 
and 
D = Cylinder diameter in inches. 


Maxtmum NormMAL BEARING PRESSURE ON PISTON 


The determination of piston length involves mainly 
the consideration of the fact that the piston acts as a 
crosshead. In this capacity it is necessary that the nor- 
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mal pressure of the piston on the cylinder per square inch 
of projected piston area should not exceed certain allow- 
able limits. The limit generally used is 30 lb. per sq.in. 
of projected piston area. 

The maximum normal pressure between piston and cyl- 
inder occurs when the crank has passed the head end 
dead center about 30. deg., as angle VY, Fig. 5. In the il- 
lustration P is the pressure on the piston face in pounds 
per square inch, A the normal unit bearing pressure, .\ 


= 30 deg., Lco = the length of the connecting rod, R = 
the crank throw, Lp = the piston length and ) = the 


cylinder diameter. The value of A in terms of P is ob- 
tained from the equation: 


K =P tan B (3) 


; , . .» Leo a 
For horizontal engines, the ratio of —p varies from 4 


to 6 and from average practice (see Fig. 6) the relation is 
expressed by the equation : 


Leo = 4 
R sli ( ) 
Where 
Lco = Length of connecting rod, 
and 
R = Crank length. 
Using the above values of Y = 30 deg. and _ = 6, 


the tangent of B equals approximately one-tenth. Tan 
B= 0.1. Therefore K = 0.1 P, see Fig. 5. 


Total normal bearing pressure = D XK Lp X K 


Total pressure on piston face= P X- = 
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therefore 
x DP? 
D xK Ip xK K = 0.1 P x«K sas 
or 
x D2 
0. — 
i iat _ 0.078 P x D ” 
~ DX Ip Ip oy 


By using equations 1, 2 and 5, the maximum nornual 
bearing pressures are given in Tables 2 and 3 for hori- 
zontal and vertical engines of different cylinder sizes, aiid 
with assumed maximum explosion pressures of 300, 350 
and 400 Ib. per sq.in. 

(In designing, 350 Ib. per sq.in. is usually used in 
checking strengths and determining stresses.) 
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piston area ; 

P = Maximum explosion pres- 
sure in pounds — per 
square inch. 


Fra. 5. DIAGRAM OF 
Piston FAL! 
PRESSURE 


D= 6 10 14 18 20 
Lp = 8} 14} 21 274 334 eq. (1) 

300 assumed 
K =17 16 15.5 15.5 15.5 eq. (5) 

P 350 assumed 
K = 20 18} 18 18 18 eq. (5) 

- 400 assumed 
K = 22.5 21.2 20.8 20.6 20.5 eq. (5) 

TABLE 2. NORMAL BEARING PRESSURE FOR HORIZON’ 
ENGINES 

D 6 10 14 18 

Lp = 8 15 213 283 eq. (2) 

300 assumed 

K =17.5 15.5 15 14.5 eq. (5) 

P 350 assum 

K =19 18 17.5 17 eq. (5) 

P 400 assumed 

K = 23.4 20.8 20 19.5 eq. (5) 


. TABLE 3. NORMAL BEARING PRESSURE FOR VERTICAL 
ENGINES 
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Tie effective bearing surface of the piston is consid- 
era! 'y smaller than the projected area if the radial clear- 
ance of the piston and the area occupied by piston rings 
are considered. When considered, the width of bearing 
surface is about 0.85 D and the length about 0.8 Lp (de- 
ducting area of piston rings), so that the effective bearing 
surface equals 0.85 D & 0.8 Lp = 0.68 (D X Lp). 

Therefore, to find the maximum normal bearing pres- 
sure on the effective area of piston surface, divide each 
value in Tables 2 and 3 by 0.68. The maximum value of 
kK, assuming an explosion pressure of 350 Ib. per sq.in., 
does not exceed or equal 30 Ib. per sq.in. of effective bear- 
ing surface. It will also be noted that the normal bear- 
ing pressures for horizontal and vertical engines are about 
the same. In the horizontal engines the piston weight 
can be neglected as it never exceeds 1 lb. per sq.in., and 
is usually about 0.5 Ib. per sq.in. of projected piston 
area. 

PosiIT1i0on OF Piston PIN IN PIsToN 


in practice, the distance a, Fig. 7, from the center 
of the piston pin to the piston face varies from 0.4 Ly 
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2 
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this arrangement they also claim that there is less ten- 
dency to cramp the piston in the cylinder and also that 
no undue pressure is put on the piston near the front or 
open end. This adds very materially to the smooth run- 
ning of the engine. When the piston pin is placed to 
give the above advantages the length of the connecting 
rod is made great in proportion to the crank throw, there- 
by giving a very small value to the tang B, Fig. 5. 

The piston pin is sometimes placed near the outer end 
to obtain a cooler location for the bearing and requires 
that the body of the piston be made verv rigid. 

THICKNESS OF Piston Face 

Piston faces are usualy flat but are sometimes made 
convex and dished. To make a lighter and stiffer piston 
a system of webbing or ribbing is generally run from 
the inside of the piston face to the wristpin bosses or 
still further down the body of the piston. 

In small- and medium-sized engines, two to four webs 
are used and in large engines with cylinder diameters 
from 15 to 20 in., six to eight webs are used. 


Fig. 10 gives the relation between the cylinder diame- 
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to 0.75 Lp., where Lp is the total lengih of the piston. 

To maintain a uniform distribution of the normal 
hearing pressure, the piston pin should be situated in the 
middle of that part of the piston carrying the load, ex- 
cluding the inner portion containing the piston or pack- 
ing rings. 

Fig. 8 gives the relation between the piston length 
and the distance from the piston face to the center of 
the piston pin for horizontal engines, the average rela- 
tion being expressed by the equation: 

Dist. A = 0.56 Lp (6) 

\\ nere 

Lp = Piston length in inches. 
The dashed line in Fig. 8 gives the average German 
actice in determining the distance from the piston face 
the center of the piston pin. 
The above relation for vertical engine pistons is shown 
i Pig. 9, the average distance from the piston face to 
ie center of the piston pin being expressed by the equa- 


ion: 


mw? 
i 
? 
ce 


Dist. A 4 Lp + 13% in. (7) 
| The nearer the piston pin is placed to the piston face 
‘he More injurious is the effect of the heat on the bear- 
‘ng. The pin is, however, often placed near the piston 
lace to shorten up the over-all length of the engine. It 
Is also claimed by some gas-engine builders that by plac- 
ing the piston pin near the end of the piston which is 
acted upon by the explosion pressure, the up-and- 
down slamming of the piston is guarded against. By 


Lp- Piston Length, Inches 
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ter and the thickness of the piston face, T pf. Fig. 7. for 
two- and four-webbed pistons. 

A maximum, average and a minimum relation have 
been determined and are expressed Iy\ the following equa- 


tions: 
Mar, T pf O17 1) + Vy in, (8) 
Arer. Tf 0.075 D lin. () 
Min, Tp 0.042 DP (10) 
where 
T'pf Least thickness of piston face, 
and 


D) = Cylinder diameter. 

The dashed curve in Fig. 10 shows the average rela- 
tion between 7'pf and PD used in German practice. 

Fig. 11 gives the average relation between Tpf and DP) 
for unwebbed pisctons. The average thickness of the 
piston face in terms of cylinder diameter is expressed by 
equation (11): 

T pf 0.13 D+ WY in, (11) 

CurecK ON THE THICKNESS OF THE Piston FACE 

The stresses in a piston face are usually checked by 
Bachs’ flat-plate formula, which considers the piston 
face as a flat plate fixed at the edges. Bachs’ formula 
is: 

Pm 
Tpf = 0.045 D4! 
P. N Sd 
where 
T pf = Thickness of piston face in inches ; 


ee. 
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D= 


Pm 


Cylinder diameter in inches; 
Maximum explosion pressure in pounds per 
square inch; 
Sb = Allowable fiber stress in pounds per square 
inch ; 
substituting 350 for Pm and 6000 for Sb (allowable 
fiber stress for good cast iron), 


350° 
6000 
Tpf = 0.109 D approximate (13) 

Bachs’ formula is, of course, for unwebbed piston faces 
and equation 13 is almost the same as equation 12. 

If the piston head or face is made convex or dished, the 
curve of the head usually has a radius r = 2D, where 
D = cylinder diameter. The thickness of convex or 
dished heads are made about 0.8 the thickness of flat 
heads used under the same conditions. The advantages 
claimed for the convex head jis that in making the por- 
tion of the piston that is exposed to the burning gases 
convex, contraction and expansion acts on the piston uni- 
formly. Also that the expansion acts longitudinally, 


Tpf = 0.45 D \ 
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Thickness of Piston Barrel (Open En 


in. 

9 - 13 fin 

13 - 18 § in. 

18 — 20 in. 
LIMITS FOR CYLINDER DIAMETER AND THICKNESS 

OF PISTON BARREL 

The thickness of the piston barrel at b, Fig. 12, 

determined from equation 16. 


b = 1.4 Tpb 


Cylinder Diameter 


TABLE 4. 


16) 
where ( 


T pb Thickness of piston barrel, open end. 

The thickness of the piston barrel C containing tix 
rings, Fig. 12, is 1.6 the depth of the ring groove for 
cylinder diameters from 4 to 9 in. and 1.7 the depth of 
the ring groove for cylinder diameters from 9 to 18 in. 
For the depth of the ring groove see piston rings. 

The above ratio when plotted to cylinder diameter 

C = 0.085 D (17) 
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For HorizonraL AND VERTICAL ENGINES 


whereas pistons with flat heads expand rectangularly 
toward the cylinder walls. Therefore, the convex pis- 
ton head gives less friction in the cylinder, reduces the 
weight of the piston and still gives the required strength. 


Piston Wess 


The depth of webs varies from a minimum of about 
114 times the thickness of the piston face to such depth 
that there is just enough clearance for the wristpin end 
of the connecting rod to work satisfactorily in the pis- 
ton. 

The thickness of webs varies with the number of webs 
used, being slightly larger when two are used than when 
four are employed. 

The average thickness can be determined from equation 
14: 

tw = 0.027 D + 0.1 in. (14) 
where 
tw = Average thickness of web in inches; 
D = Clyinder diameter in inches. 

The thickness of the piston barrel at the open end, 
Tpb, Fig. 12, is given for the average case in Fig. 13. 
The equation of the curve is 

Tpb = 0.035 D 


(15) 
where 
T'pb = Thickness of piston barrel in inches; 
D =Cylinder diameter in inches. 
Table 4 gives the limits of D and Tpb. 


where 
D = Cylinder diameter in inches. 

The edges of the piston face is sometimes left square 
and sometimes rounded off. The advantage claimed in 
rounding off the edge is that carbon is not as likely to 
adhere to it as to a sharp corner, and pre-ignition due 
to particles of carbon becoming incandescent and igniting 
the charge is thus prevented. 

To allow for expansion by heat, the piston barrel must 
be turned smaller than the cylinder diameter. Tlie 
proper amount to be turned off can only be determi: 
by actual trial, as it differs with the type of engine, ‘c- 
sign of piston, kind of iron used, temperature of coo! 
water, heating value of charge, ete. 

In the ordinary type of trunk piston the differenc 
temperature between the cylinder wall or liner and 
head or closed end of the piston, varies from 300 to 
deg. F. To allow for this expansion the part of the 
ton containing the rings has its diameter reduced co! 
ally, measuring from the head or closed end, with a 
duction equal to 0.002 D to 0.004 D, where D is the | 
inder diameter in inches. The piston barrel below 
rings is generally fitted from 0.001 to 0.0005 in. fre: 
the cylinder per inch diameter of the cylinder. 

Too much clearance between piston and cylinder |: 
to leaking and carbonizing of the rings, which ca 
them to stick. Too little clearance increases fric*i 
and scoring of the cylinder wall or liner. 
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Various Examples of Press and Broaching Work 


By Frep H. CoLvryn 


SY\OPSIS—The possibilities of the cold working of 
metals are little understood in many shops. Frank Moss- 
bery has been one of the pioneers in this line of work, 
and the following examples from his shop show some of 
the more recent developments. The making of pulleys 
turns the metal almost inside out; the horn for the talk- 
ing machine would have seemed almost impossible a few 
years ago, while the radial punching of motor-cycle hubs 
contains suggestions which ought to be -useful in -other 
lines of work, 
524 

The cold working of metals, either by cutting, stamp- 
ing or forming, usually involves the employment of in- 
genious tools, and is on that account of general interest 
to the mechanic. The Frank Mossberg Co., Attleboro, 
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after the blanking, the first being a combined bending 
and drawing, in order to secure the deep depression in 
the center where the vacuum tubing is to be connected. 
The third operation simply trims the edges and punches 
the holes for the side outlet. 

Another interesting and somewhat different job is shown 
in Fig. 3. This is a piece of the hot-air intake for auto- 
mobiles, the finished pieces at the top being clamped 
around the exhaust manifold so as to allow heated air 
to be drawn into the carburetor. Here there are six 























Fie. 2. A VacuuM-CLEANER NOZZLE 


Fie. 3. Hotr-Arr INTAKE ror GAs ENGINES 
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Fig. 1. OPERATIONS IN MAKING A PRESSED-STEEL PULLEY 




















Fic. 4. Deep Drawine or A SPARK-PLUG WRENCH 


Mass, handles a large variety of this kind of work, and 
. interesting examples of the work and dies used in 
doing it. 

he making of a sheet-metal pulley is shown in its 
Various stages in Fig. 1. Here the blank is punched and 
cupped, as shown at A, the next succeeding operations, 
B, ‘’ and D, working the metal into a projection of 
‘mer diameters, but increasing its length at every 
operation. At Z it has changed the projection from hav- 
n= rounded ends and fillets, to the square cornered, this 
hei: g emphasized in F, where the final squaring operation 
has been done. In G, the outer end of the flange has been 
tu red over to make the belt surface of the pulley, the 
completed article being shown at H. Here the end of the 
cup has been cut out and the pulley drilled for a small 
Setscrew, as can be seen. 

A three-operation job is shown in Fig. 2, this being 
& nozzle for one of the many vacuum carpet cleaners 
which are now on the market. There are two operations 


Fig. 5. MAKING A UNIversat-Jornt Cover 


operations before the piece begins to assume any recog- 
nizable shape at all. It shows, however, the way in which 
metal must be handled in order to secure a draw which 
is deep when compared with its diameter, as in this case. 
The depression in the first operation is nearly as deep 
as in the finished piece, but it is distributed over such a 
large area that it does not strain the metal beyond the 
drawing point. 

The five succeeding operations are principally reducing 
the diameter of this depression until we finally have it 
in approximately its finished shape at the extreme right. 
As will be seen by the wrinkle around the depression, the 
various dies are made smaller and smaller in diameter, 
and practically force back part of the depression which 
was drawn down in the first operation. Each operation 
of this kind leaves its mark in the shape of wrinkles 
where the metal has been forced back. These are later 
flattened out between dies, as can be seen on the finished 
product. The seventh operation takes the main body of 
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the sheet, which up to this time has remained approxi- 
mately flat, and forms it into the semicylindrical shape 
shown. The final operation trims out the ends and sides 
and leaves the article complete, ready to be connected to 
the pipe leading from the projection shown. 

The making of the Mossberg socket wrench for spark 
plugs and similar uses is shown in Fig. 4. This requires 
very little explanation, as the various stages of drawing 
from the flat sheets are shown. The eighth operation 
consists in squaring up the sides of the wrench, which 
completes the work except for the cutting off of the ex- 
treme end so as to give two sizes which fit about all the 
spark plugs made. 

Another automobile job, this time a cover for a univer- 
sal joint in the drive shaft, is shown in Fig. 5. After the 
cup has been drawn and the bolt holes punched in the 
first three operations, there remain the cutting out of 
the bottom and the bulging as shown at the right. This is 
handled in a sectional die, and, as will be seen, the 
spherical surface is true and free from wrinkles. 


; A Derer-Drawn PHOoNOGRAPH HorN 
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An interesting example of deep drawing is shown in 
Fig. 6, where the different phases of the drawing of a 
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so far as depth is concerned. This draw is a trifle 
§ in., which is rather remarkable when we consider 
flat piece from which it started. 

Having secured the desired depth, as seen at J, it 
mains to smooth out the wrinkles and finally bring 
horn to the desired shape. This operation has remo 
nearly all of the different rings and only left a few smo 
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Fie. 8. How ture Broacu Works 
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phonograph horn can be seen. Beginning with the usual 
cupping operation at 4, we can follow the processes of 
reducing the diameter of the cup portion clear up to the 
finished horn. It will also be seen how the reduction 
of this diameter gradually increases the depth of the 
draw until at / we have practically the completed form 


An OvTSIDE BROACHING FIXTURE 


Fie. 9. Broacuine TEETH 
wrinkles running lengthwise of the horn. At J it 
been given its hexagon shape, still retaining the cir 
end, while at K, which shows the horn completely fim d 
except for cutting off the small end, this roundness ‘1's 
been removed and we have a horn which is a perfect !i<- 
agon and remarkably smooth from end to end. 
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eT 
he wo interesting broaching operations are shown in in the jaws F’, operated by the crank handle G. Fig. 8 
Fi-s. Y and 9. The first is for finishing the outside of | shows how the broaches act. 
* « sliding jaw of the screw wrench, shown between the Another somewhat unusual outside broaching job is 
{ I f=) J 4 . 7 : t =) J 
le broach and the fixture for holding it. Broaching opera- shown in Fig. 9, the work being the cutting of the racks 
“d ions of this kind are somewhat unusual, as the cutting shown in front of the broach at A. This requires three 
ll 
- 
Fie. 10. Fixrure ror Puncuina RaApiaL SLotrs Fig. 11. Benpine or Crimprine Dries 
| 2 a 
Fie. 12. INTERESTING CONTROLLING Device TO PREVENT Rippon STOCK OVERRUNNING THE FEED 
" hroaches finish the outside of the piece instead of the in- settings in the broaching fixture, but is easily located 
Sie, as usual. The broach A works through the opening so that the racks match up nicely. As will be seen by a 
: (, the back bearing against the plate D, which supports close examination of the broach B, there are 16 broaching 
’ it while it is at work. The broach B, connected to the cutters, to divide the work up, avoid excessive chips 


same holder as the broach A, slides through the opening and increase the life of the broach. Each broaching 
E and is duly supported as shown. The work is held cutter is separate and firmly held between the spacing 
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blocks shown. In this way any particular cutter can be 
replaced in case of accidental damage. 

The broach’ B slides in the opening C of the broach- 
ing fixture, being well guided on three sides and provid- 
ing ample room for the chips between the different 
broaching cutters. There remains little to be said in re- 
gard to its operation, the work being satisfactory. The 
rack is used on an invisible transom opener. 


PUNCHING Srx Raprat HOoLeEs 


A somewhat unusual punching fixture is shown in 
Fig. 10. This is used for punching the rectangular slots 
radially through the projecting end of the hub plate, 
shown in front of the die. These are located by the pins 
A, which slip through two of the holes around the flange, 
the piece being turned upside down so as to bring the 
projecting hub in line with the punches B. There are 
eight of these, equally spaced around the dial of the fix- 
ture, and each operated | y the substantial wedge or cam 
C, which is fastened to the upper die. The inclined 
edge D acts against a similar angular surface in the outer 
end of the punch carrier, as at /, the back edge F being 
straight and obtaining support by the fixture itself, as 
soon as it has passed through the sliding punch carrier. 

In this way any further downward movement of the 
upper part of the fixture, carrying these eight cams, 
forces each slide toward the center and cuts the desired 
rectangular slot in the edge of the hub as shown. The 


outer ends of the punches enter the central guide or die 
G, the punchings going into the central hole and being 


dropped to the floor. The operation is similar to that 
used in some places in making castle nuts. 

Another application of this principle is shown in Fig. 
11, where it is used for crimping or bending both sides 
of a piece around a projecting end of the punch. The 
metal is forced down into the die by the punch A, which 
holds it while the inclined sides of the posts B, acting 
on the plates C, force them in against the metal and 
bend it around the end A. These sliding plates or side 
punches are held in their outward position by the 
springs D. 

An interesting reel arrangement-for assisting the feed- 
ing of thin ribbon stock is shown in Fig: 12. Here the 
reel A has on its outer end the ratchet B, which is actu- 
ated by the pawl C connected with the lever D. This 
lever obtains its motion from the rod which is connected 
with the arm F/ operating at every stroke of the punch. 

In order to prevent the stock from overrunning, which 
is apt to be one of the difficulties with thin ribbon stock 
of this kind, an ingenious regulator has been attached. 
This consists of the blade F connected with the arm G 
and counterweighted at H in order to be so balanced that 
the blade will always hang in about the position shown. 
It can, however, be easily moved by the action of the rib- 
bon when it is tightened by the feed. 

The office of this regulator is to control the action of 
the pawl C on the ratchet B. An arm on G lifts the pawl 
out of mesh with the ratchet when the guard F is in the 
position shown, or a trifle lower, and holds the pawl out 
as long as it remains in this position. With the pawl 
out of mesh the ratchet arm D moves back and forth with- 
out feeding the reel until the slack has been taken up. 
As soon as the stock being fed comes in contact with F, 
it raises this, throws the small arm out of contact with 
the pawl and allows it to drop into the ratchet and feed 
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with the next stroke of the press. If this is not enough 
to secure sufficient slack to the stock being fed, the ra het 
feeds as many strokes as required, and as soon as the 
stock secures sufficient slack, the guard F drops down: and 
again throws the pawl out of commission. 
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One-Piece Piston Core 
By F. R. CaLxins 


The time-worn practice of making piston cores in 
halves and then pasting together should be relegate: to 
the scrap heap, but some foundries still adhere to “what 
suited daddy is good enough for me.” Two-piece pision 
cores are seldom perfect, and the time consumed in ;od- 
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OneE-PrIecE Piston CoREBOX 


ding, rubbing, pasting and a second firing in the oven, 
is more than half wasie. 

The one-piece piston core box, shown in the illustration 
consumes but little more time in manufacture and with 
it perfect cores can be made. The one-piece vent hole: 
A allow for a single large rod instead of the two consi ler- 
ably smaller ones used in the two-piece method. 
makes a stiffer and more solid core bearing, causes 
trouble in removing rods in the chipping yard, an 
quires less than half the time used for bending in the 
room. The vent ends are not so easily broken, a re: 
occurrence with two-piece cores, and the core allow 
exact thickness of metal called for on piston faces. 
old method of rubbing and pasting was never ¢ 
There is no chance for molten metal to creep in a 
where paste did not adhere or had dried out in fi 
and thereby cause a blowout. 

A much better vent can be had, as a larger bo: 
core gives room for a heavier bed of cinders. The 
piece vent openings are constructed as shown at B. 
bottom fillet C is turned in one piece, and before sa 
and gluing in position a casting is made from it. 
is used as a one-piece top fillet and is made of met 
prevent frequent breakage. When the box is finishe: 
vent openings are closed on the outside by small piec 
lumber extending from the lower point of opening t« 
top of the box. Vent-wire openings are drilled th 
these. They form the sand-filler support which hold- be 
green core in place. 
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Heat-Treated Gears in Machine Tools 


. By J. H. PAarKert 


S) NOPSIS—This paper treats of the subject from the 
viewpoint of the manufacturer of the materials used in 
gears for machine tools. Furnaces, quenching and tem- 
poring baths, heat treatments, temperatures and ma- 
terials are also touched on. 

% 

Heat-treated alloy-steel gears may be divided into two 
general groups—case-hardened gears, with a low-carbon 
soft center and a high-carbon hard exterior or case; and 
tempered gears, which are of the same composition and 
hardness throughout. 


CasE-HARDENED GEARS 
Case-carbonized gears may be made from four general 
types of steel—straight-carbon, nickel, chrome-vanadium 


and chrome-nickel steel, and of each of ihese types sev- 
eral modifications will be found in the market. On the 






































HrAtT TREATMENT FOR CASE-CARBONIZED WORK 


The heat-treatment after case-carbonizing is the most 
important part of the process, and upon it depend the 
physical properties of the finished piece. As already ob- 
served, after carbonizing, we have a piece of steel with a 
0.20 per cent. carbon core, and a 0.90 per cent. carbon 
case, and the object of the treatment is to put both the 
core and the case into the best possible physical condi- 
tion. Both core and case need refining to correct the 
large-grained structure developed by subjecting the steel 
for many hours to the carbonizing temperature. Since 
the refining or hardening temperature of the core is about 
200 deg. above that of the case, this difference deter- 
mines the most approved method of heat treatment. 

The proper heat treatment for case-hardened gears, is 
the so called double treatment, by which the pieces are 
first allowed to cool in the box after carbonizing; next 
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Fic. 1. Coren Case-Harp- Fic. 2. Sipe ELevation or Heat-TRrEATING 


ENING Por FURNACE 
whole the steels containing chromium are to be preferred, 
for they are freer from the tendency to lamination shown 
in nickel-steel—especially 314 per cent. nickel steel—and 
they also absorb carbon more easily, lessening thereby the 
length of time and expense of carbonizing. Before car- 
bonizing, the carbon content of each type should be about 
).20 per cent., and never more than 0.25 per cent. to avoid 
vrittleness in the teeth. The carbon in the case should 
he raised to about 0.90 per cent., which can readily be 
done by the proper selection of case-carbonizing material, 
ind by using the proper temperature for carbonizing. 

The temperature for carbonizing in general should be 
aout 1600 to 1650 deg. for all the types of steel men- 
toned. Lower temperatures do not give sufficient depth 
v! case unless the heating operation is much prolonged. 
‘‘n the other hand higher temperatures result in a case 
cl excessive carbon content and in a core of such large 
“rain-size that it will not respond to the subsequent heat- 
‘reatment as readily as if a temperature of 1600 to 1650 
cog. had been used. 


a *Abstract of a paper presented before the National Machine 
00l Builders’ Association. 
7Metallurgist, Carpenter Steel Co., Reading, Penn. 
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Fie. 3. Phan or Heat-TreAtTING 
FURNACE 


they are reheated to 1550 to 1625 deg. F. and quenched 
in a suitable medium to refine the core; then they are 
reheated to 1350 to 1425 deg. F. and again quenched in 
a suitable medium to harden the case; finally, they are 
drawn in oil at not above 400 deg. F. to further increase 
the strength and toughness of the case-hardened gear. 
The temperatures given are approximate only; for exact 
information concerning any particular steel, the user 
should consult the steel-maker. 

There are many case-carbonizing compounds on the 
market and most of them have some merit. Those of 
bone are probably the least desirable, owing to lack of uni- 
formity, which results in uneven carbonizing. The most 
desirable are those consisting of definite mixtures of car- 
bon and carbonates; they carbonize uniformly, and most 
of them can be used repeatedly without losing their 
power of giving up carbon to the metal. As carbonizing 
is done in boxes, where volume determines the amount of 
carbonizer used, it is obvious that large bulk per unit 
weight is desirable. 


CARBONIZING BOXES 


The wear and tear on carbonizing furnaces, the fuel 
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consumed, and the expense of the boxes are three import- 
ant items in the cost of case-hardening. In many cases 
it is entirely possible to reduce all these items by the 
use of a cored instead of a solid box, as shown in Fig. 1. 
Proportions, of course, will vary with the work to be 
done, but if the general idea is worked out for each speci- 
fic instance, it will be found not only that the cost of 
carbonizing is diminished, but that more uniform car- 
honizing is accomplished. 
TEMPERED GEARS 

Unlike case-hardened gears, tempered gears are of uni- 
form carbon content throughout, and when hardened have 
a uniform hardness throughout the tooth-section. The 
steels used for tempered gears are of three general types 
—silico-manganese, chrome-vanadium and chrome-nickel 
steel—the last named, in its several modifications, be- 
ing by far the most used. The carbon content varies, 
for the different types, from 0.40 to 0.60 per cent. The 
heat-treatment of all these types is simplicity itself, con- 
sisting merely in heating the gear slowly and uniformly 
to the hardening temperature, which is usually about 
1500 deg. F., and quenching in oil, after which it is 
drawn in an oil bath. The result is a strong, tough, 
dense-grained steel gear, which has been used with 
marked success in motor-car work, and which is fast re- 
placing soft-steel and case-hardened gears in machine-tool 
construction. 

Viewed from the standpoint of physical properties in 


the finished gear, the evolution in gear material from 


cast iron to tempered steel may be seen in Table I. 


Hardness Toughness 
Scleroscope Guillery Impact 
Kilogrammeter 


Negligible 
» 


Elastic Limit 
Material Lbs. per Sq.In. 


Cast iron..... 20,000 25 

40,000 35 

Case-hardened steel (average test 
of alloy steels) . 

Tempered steel (average test of 
alloy steels)....... 


TABLE 1. 


120,000 85 


225,000 75 5 
EVOLUTION IN GEAR MATERIALS 
TEMPERED VERSUS CAsE-HARDENED GEARS 

For machine tools tempered alloy-steel gears appear 
preferable to case-hardened gears for a number of rea- 
sOnS., 

Physically they are stronger and tougher and should, 
therefore, be better able to resist sudden impacts and ex- 
traordinary loads. ‘Tempered gears do not show by file 
wnd scleroscope test the same degree of hardness as case- 
hardened gears, but nevertheless with proper design, the 
dense-grained tempered gear-tooth resists wear most sat- 
isfactorily, as was demonstrated recently by the exam- 
ination of a motor-car transmission that had covered over 
100,000 miles. The tempered gears in this car still 
showed the original tool marks. Not long ago a designer 
of machine tools remarked upon the apparent softness 
of some tempered gears, but found after several months 
of hard service that they still showed their tool marks, 
thus proving the hardness ample for wear. 

In services, especially for clash purposes, the superior- 
ity of tempered gears is most marked. On the clash faces, 
ease-hardened gears are liable to have the hard case 
chipped off, thereby exposing the soft core to the impact 
of clashing. The hard chips fall into the gearing and 
may find their way into bearings with resultant troubles. 
Tempered gears with a uniform hardness throughout, do 
not chip, nor do they dub over. 

The heat treatment of tempered gears is much simpler 
than that required for proper case- hardening. It is 
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shorter, less costly and produces a more uniform prod- 
uct, and as the gear is heated but once for hardening, 
as compared with three times for case-hardening, the fin- 
ished gear is bound to be freer from warpage. The cost 
of proper case-hardening is not generally appreciated. but 
it has been found that a case-hardening steel must «ost 
three to four cents per pound less than a tempering sicel 
if finished gears made from both materials are to cosi the 
same. 

With all heat-treated gears little points in design are 
important. Gear teeth should not be undercut, for . if the 
section at the root-line is smaller than at the pitch-line, 
greater hardness and brittleness are produced where least 
desired. Great differences in section should be avoiled 
wherever possible, so as to do away with excessive w: arp- 
age. Sharp edges and sharep reéntrant angles, even in 
keyways, are the cause of internal hardening strains which 
frequently result in failures; hence, wherever possible a 
fillet should be used place of a sharp angle. 

Heatr-TREATING EQuIPMENT 

When heat-treated gears are suggested to the machine- 

tool builder as a remedy for some of his troubles, and as 
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AND 


a means of eliminating a possibly large item for replace- 
ments and repairs, one of his first questions naturally 
is, of what does a heat-treating equipment consist? Usu- 
ally the second question is, what will it cost? 

The first item in equipment is a furnace. There are 
offered for sale a number of types of gas- and oil-fired 
furnaces. Few manufacturers, however, are located in 
natural-gas districts, and the price of fuel oil has almost 
driven the oil-fired furnace from economic use. (oval 
and coke, however, are available everywhere. A furnace 
fired with this kind of fuel is shown in Figs. 2 ani 3. 
Anthracite, bituminous coal and coke work equally well. 
When bituminous coal is used, the consumption wit!) or- 
dinary firing should not exceed 500 Ib. in a 24-hr. ‘ay. 
The cost of this furnace depends somewhat upon the 
price of labor, but should not exceed three hundred 
dollars. The Carpenter Steel Co., of Reading, Penn. 
with which I am connected, has been glad to accomin0- 
date a number of its friends by supplying them at cost 
with the necessary castings for a furnace of this type. 

QUENCHING EQUIPMENT AND MepIuM 

The next item is a suitable quenching medium. 
ning water with a suitable tank is always necessary '!) 4 
hardening room. To take the chill from the water in the 
winter or raise the temperature a little at any time. 2 jet 
of live steam in the incoming water pipe will be for ind 
very convenient. Heat-treatment of alloy gear steels, 
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however, requires an oil bath, the size of which will de- 
pend entirely upon the amount of work to be quenched 
and the facilities for keeping the oil cool. 

The kind of oil best suited for oil-hardening was the 
subject of an investigation conducted by the laboratory 
of the Carpenter Steel Co. The results are shown in 
Table 2, comparison being made with water as a standard. 


Kind of Oil Hardening Quality 


Water 1.000 

Mineral No. 1 - 0. 2409 
Mineral No. 10 0.2304 
Corn 0.1927 
Mineral No. 2 0. 1607 
Cotton seed 0. 1606 
Fish 0.1490 
Rosin 0.1350 


TABLE II. COMPARATIVE HARDENING QUALITIES OF OILS 


For hardening, several of the mineral oils are manifestly 
more effective than fish and cotton-seed oils, which, for a 
long time, were looked upon as the best oils for this pur- 
pose. Mineral oil No. 1 has a specific gravity of 0.86, a 
flash-point of 420 deg. F. and a viscosity of 170 seconds 
at 100 deg. F., as shown by the Saybold viscosimeter. A 
mineral oil to this specification can be bought very 
cheaply. 

Oil can be cooled by blowing cold air through it, or by 
pumping the oil through a coil of pipe immersed in cold 
running water, thus maintaining a circulatory system 
which admits cool oil at the bottom of the hardening 
tank and pumps the warm oil from the top through cool- 
ing coils back to the bottom. When air is used, care 
should be taken to avoid an excess during the quench- 
ing of a piece, for if air instead of oil were to constantly 
strike the piece, uneven hardening might result. 


True Drawine Batit 


This may consist of oil, lead, or a combination of salts, 
contained in a cast-iron or. steel vessel. The container is 
usually of very simple design, and may be fired by gas, 
oil or coal. The oil should be a mineral oil with a flash 
point of not less than 600 deg. F., this temperature usu- 
ally being sufficient for all temper-drawing purposes. 
If higher temperatures are desired, a mixture of two parts 
potassium nitrate and three parts sodium nitrate may be 
used which melts at 450 deg. F., and may be used up to 
1000 deg. F., or lead which melts at 630 deg. F. To indi- 
cate the temperature of the bath, a mercury thermometer 
should be used rather than a pyrometer, for most pyrome- 
ters will show considerable error at drawing temperatures 
under 800 deg. F. 


Tue Use or PYrometers 

The last item is a pyrometer. There are a number of 
good thermo-electric pyrometers on the market, and more 
depends upon the care taken of the instrument than upon 
the selection of any particular make. A few rules for 
the use of the pyrometer and a simple method of calibra- 
tion may be interesting: 

First—Keep the hot end of the thermo-couple as near 
the work as possible; do not put it through the furnace 
wall or roof, exposing the end to the direct heat of the 
‘ame, but place it so that it attains, as nearly as pos- 
sible, the same temperature as the work. 

Second—Keep the cold end of the thermo-couple pro- 
tected from the direct or radiating heat of the furnace— 
that is, keep it cool. 

Third—Protect the voltmeter by a dust-proof case, and 
Place it on a support free from vibration. 
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Fourth—All switches should be of the wiping-knife 
type. Improper contact at the switches is a_ prolific 
source of error, and such errors are not readily located. 

Fifth—Carefully check all thermo-couples as soon as 
they are received from the manufacturer and before put- 
ting them into service. Adhere closely to this rule, in- 
stead of assuming that new thermo-couples are sure to be 
correct; nor, for the same reason, should new thermo- 
couples be used in blind faith for checking, since they 
occasionally show a considerable error, and anyone mak- 
ing use of them as standards will sooner or later come to 
grief. 

Sixth—Carefully standardize each pyrometer at defi- 
nitely stated intervals—at least once a week, and as much 
oftener as possible. Frequent calibration is a matter not 
cf convenience but of necessity. 


CALIBRATION OF PYROMETERS 

The calibration of a pyrometer may be accomplished 
readily and accurately without the use of an extensive 
laboratory equipment. The easiest and most convenient 
method is that based upon determining the melting point 
of common table salt (sodium chloride). Chemically pure 
salt, which is neither expensive nor difficult to procure, 
should be used where accuracy is desired. The salt is 
melted in a clean crucible of fireclay, iron or nickel, either 
in a furnace or over a forge fire, and then further heated 
until a temperature of about 875 to 900 deg. C. (1607 
to 1652 deg. F.) is attained. It is essential that this 
crucible be clean, because a slight admixture of a foreign 
substance might noticeably lower or raise the melting 
point. 

The thermo-couple to be calibrated is then removed 
from its protecting tube and its hot end is immersed in 
the salt bath. When this end has reached the tempera- 
ture of the bath the crucible is removed from the source 
of heat and allowed to cool, and while cooling readings 
are taken every ten seconds on the voltmeter. 

A curve is then plotted by using time and temperature 
as coérdinates, and the temperature of the melting point 
of salt, as indicated by this particular thermo-couple, is 
noted—at the point, namely, where the temperature of 
the bath remains temporarily constant while the salt is 
freezing. The length of time during which the tempera- 
ture is stationary depends on the size of the bath and 
the rate of cooling, and is not a factor in the calibration. 
The true melting point of salt is 801 deg. C. (1474 deg. 
F.), and the needed correction for the instrument under 
observation can be readily applied. The curves in Figs. 
4 and 5 illustrate the calibration of a correct and incor- 





rect’ pyrometer, 
THE Cost 

The cost of this equipment, including a coal-fired fur- 
nace, as shown in Figs. 2 and 3, five to seven barrels of 
hardening oil, one barrel of drawing oil, the tanks for 
holding these oils and a pyrometer, should be about five 
to six hundred dollars. The equipment just noted is 
the one necessary for tempered gears. When case-hard- 
ened gears are heat-treated, there is necessary in addition 
to this, case-carbonizing boxes and carbonizing compound, 
and depending upon the quantity of case-hardened gears 
to be treated a second furnace may be necessary. It is 
thus seen that for case-hardened gears, the heat-treat- 
ing equipment is more expensive than that required for 
tempered gears. 
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Heat-treated gears are bound to appeal to the progres- 
sive machine-tool builder. They will make possible the 
use of gears of smaller section, and while this may not 
be necessary from the standpoint of weight, as is the 
case with the motor-car builder, an economy of space is 
frequently desirable. Their greatest advantage is the 
climination of repairs and replacements. In an interview 
with a machine-tool builder not long ago, the fact was de- 
veloped that about 15 per cent. of his productive capacity 
was taken up in the making of repairs and replace parts. 
I am informed that this is a general condition and is one 
which is neither economic nor desirable, in view of the 
commercial alloy steels now on the market, the heat- 
treatment of which is extremely simple. 


Universal Jig for Holes in Pins or 
Screws 


By O. C. Rossogr 


Having several thousand screws and studs in which 
to drill cotter-pin holes, and not wishing to go to the 
expense of purchasing a special machine for this pur- 
pose, the universal drill jig shown in the illustration was 
designed. 
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UNIVERSAL JIG FOR 


Six V-shaped slots of different sizes to suit various 
screws from ;*; to 1 in. in diameter are machined in the 
index block A, which is fastened to the index shaft B. 
This turns in the bracket C and is held in the proper 
position by the index screw D. The circular bushing 
holder # has nine different sizes of bushings, which were 
found to cover the range of cotter-pin holes to be drilled. 
The shaft /, which was a drive fit in the bushing holder, 
has nine corresponding slots and is held in the desired 
position by the index screw G. The bushing holder also 
has the function of clamping the work. This is accom- 
plished by the slide //, the rod J being connected to a foot 
pedal on the floor. In line with the drill bushings are 
nine tapped holes to receive adjustable stop screws K, 
which govern the distance that the pin hole is drilled 
from the end of the work. 
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The changing of this drill jig from one size of screws 


to another can be done in two minutes. Drill s'ves for 
each bushing are stamped on the bushing holder, and jn 
order that the proper setting of stop screw may be ‘juickly 


obtained, a finished sample of each kind of the sc: ows to 


be drilled is kept with the jig. When adjustme:.’ is to 
be made the proper screw is inserted in the jig, loc: ted Ly 


means of the drill, and the stop screw brought in contac! 
with the end of the sample screw, which is locked with the 
check nut L. 

The operation of the jig is very simple and the drill- 
ing process almost continuous. 
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The Grinding of Rubber 


3y Ropert J. SPENCE 


Repeated experience has shown that either hard or soft 
rubber can be successfully ground by a grinding wheel 
chiseled after the manner of the one shown in the illus- 
tration. 

The first attempts to grind rubber with grinding whieels 
which had slots cut in their faces were made with wheels 
having dovetail slots. It was assumed that not only would 
the grit of such a wheel grind the rubber smooth, }ut the 
sharp edges of the dovetail slots on the rapidly revoly- 
ing wheel would chop away the elastic substance. ut 
the sharp edges, instead of tearing the rubber, were then 
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GRINDING WHEEL FoR RUBBER 


selves torn away and the experiment turned out ‘0 bea 
failure. 
The next trial was made with a wheel having slo's with 


straight sides, as illustrated, and the attempt was ctirely 
successful. A wheel with teeth cut on a bias, so:iewhat 
similar to the teeth of a herringbone gear, has a!» been 
experimented with but has proven a failure fo some 
reason. The theory was that teeth of that style would 
give to the rubber a shearing cut. 

The slots should be cut 3¢ in. wide, with the |. 1d the 
same.- A Norton, 24 combination grain, grade (. is the 
proper wheel to use with soft rubber, while hard -ubber 
requires a softer wheel, Norton, 24 combination 3ra/2, 
grade K. 
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In melting silver, according to the “Brass World,” -over- 
ing of some carbonaceous material, such as charcoa! should 
be used. This protects the melted metal from the pr icts of 
combustion of the fuel and supplies a reducing actio: on its 
surface, effectually preventing the absorption of xygen. 
Oxygen, as well known, is absorbed by molten silve! and is 
expelled again upon cooling, forming blowholes pin- 


holes. 
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LETTERS FROM PRACTICAL MEN 
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Machining Connecting Rod-Brasses 
on a Bullard 


The illustrations show a method of machining connect- 
ing-rod brasses on a smal] Bullard vertical turret lathe. 
The brasses are first milled on the faces, after which 
they are sweated or soldered together and the bolt holes 
drilled in a jig. 
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At A, Fig. 1, is shown the fixture used for boring and 
facing. The mandrel B to which the work is attached, 
is securely bolted to the fixture A, and is shouldered to 
give the correct position for the work. This necessitates 
different mandrels for each size of brasses. 

The first operation is to bore the hole, the bushing C 
piloting the bar, which is used for the roughing pro- 
cess. The top side is then finished, the slip washer D 
is removed, the brasses are turned over and the other side 
finished. Accurate location is obtained by a key in the 
mandrel fitting into a recess in the fixture. 

Fig. 2 shows the arrangement for turning the brasses 
over the edges. The fixture A is made to hold the man- 
drel B. Two Bullards are used for this work, thus allow- 
ing the two operations to be carried on simultaneously. 

F. P. Terry. 

Belfast, Ireland. 
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Foundry Core Grinder 


The machine illustrated Was designed and built for 
grinding cores of various shapes and sizes. This machine 
has been in use over a year, and has proved very satis- 
factory. As foundry cores are reinforced by wires, it is 
almost impossible to grind them. Accordingly, machines 
known as core grinders really should not grind, but break 
and pulverize the cores. 

In this machine the revolving body is cone shaped and 
perforated at the largest end, thus causing the core sand 
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to feed out through this end. The cone has angles equally 
spaced on the inside surface, which assists in disintegrat- 
ing. ‘The used cores, together with iron slugs, are placed 
in the cone until it is about half filled and then the door 
iv closed tight and the machine started. By the action 
of the slugs and angles, the cores are. pulverized, the sand 
feeding out through the perforated end plate. The wires 
do not interfere with this style of grinding and are easily 
removed from the grinder before refilling. 
M. W. Wysone. 
La Porte, Ind. 
es 
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Improved Design of Feeler Block 


The feeler block herewith described, although 
known to some tool makers, is surprisingly little used con- 
sidering the accuracy that can be obtained with it. 

A great many tool makers make the block as shown in 
Fig. 1, but this, though very useful, has not the adapt- 
ability of a block made after the design of Fig. 2. The 
old type, Fig. 1, has both ends similar and the top and 
bottom flat, that is without a V. The improved type, 
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FIG.I- THE OLD TYPE 
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Block Used with Sine Bar 


Fig. 3. 

Improved Destgn or FEELER BLock 
Fig. 2, has one end tapered off .or on both sides, while 
the other end is tapered on one side only and the base 
cut on a lower side. If a height of 0.625 is re- 
quired on one end and 0.6257 on the other end, it is im- 


hasa V 


possible to tell at a glance which end is higher or which is 
The design of Fig. 2 makes this impossible owing 
to the dissimilarity of the two ends, making the block 
nearer proof against mistakes. 


lower. 


Fig. 3 shows the feeler used in connection with a sine 
bar, it being frequently required to set or measure an 
angle accurately. The sine bar is simply an accurately 
ground steel bar from 3 to 12 in. long, with two studs of 
the same diameter set an even number of inches apart. 
The table of natural sines and tangents in the AMERICAN 
Macuinist Handbook 
angle, and this, multiplied by the number of inches the 
studs in the sine bar are set apart, gives the required 
setting of a distance to obtain the angle. 

The feeler block made in the manner described will be 
found useful in many places where any other method 
would be impossible, or require more time and not be 
satisfactory. 


gives the sine of the required 


G. T. Kerr. 
Flint, Mich. 
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Machining Large Work on a Small 
Lathe 


We had to turn several heavy cast-iron rolls, 13 ‘n. in 
diameter and about 4 ft. long, on a 16-in. lathe, which 
could swing only 10 in. over the carriage, and hac rolls 
too long to allow the use of an overhanging tool. The 
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ATTACHMENT FOR MACHINING LARGE WoRK ON A 
SMALL LATHE 


illustration shows the device we made for doing this work. 

A steel cylinder A about 8 in. long, was turned to a 
diameter to fit the lathe ways and flattened to clear the 
shears. A projecting bar B, fastened firmly to the cyl- 
inder hung over one of the back ways. The piece of 
square tool steel ( was held in a hole drilled at the proper 
angle by a setscrew D. 

The rigidity of the device is obvious. It was simply 
placed on the ways without clamps or hold-downs and was 
pushed along by bars of various lengths, dropped between 
the cylinder and the carriage. It gave a clean, smooth 
cut on hard cast iron without a sign of chatter. 

D. C. WILLIAMs. 


North Holston, Va. 
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Grinding an Accurate Gage 


The hardened-steel gage shown in the illustration was 
ground in a B. & S. No. 2 surface grinder, equipped with 
a magnetic chuck. The accurate grinding of this gage, 
while not extremely difficult, presents seme interesting 
features. 

The gage was first ground parallel on the sides ( and 
the surfaces AA and BB were ground parallel and = juare 
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with ‘ese sides. The gage was then strapped to an accu- 
rate {-in. cube, with the sides ((' square with the base V/ 
of the cube. By resting the cube on the base V, the sur- 
faces D and E of the gage were ground parallel and 
squars with the gage. The distance D to FE was imma- 
teria!. 

The cube was then placed on its base NV with the base 
M against the stop on the side of the magnetic chuck 
which is, of course, parallel to the travel of the grinder 
The surfaces. // and G were then ground to ac- 
The 2.'4-in. center distance was obtained by 


pail 


table. 
curate size. 
erinding the surface G to bring the distance GD 24g in. 
plus the distance DE. This was easily obtained with 
micrometers. The gage was then removed from the cube 
and the surface F' finished to bring FF to standard size. 
In grinding F the gage was rested on A.f with )) against 
the stop. 
C. F. Rogers. 
Windsor, Vt. 
Finding the Radial Point in Clutch 
Teeth with Angular Sides 


The radial point in clutch teeth having angular sides 


must be at a point one-half of the depth, measuring from 
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NbING Raprat Jornt rn CLutcH TEETH WITH 
ANGULAR SIDES 
the ‘op, Referring to the illustration, the amount to 
Set tc point F of the cutter over from the center to 
obtain this radial point may be determined from the 
table. in the following manner: 


First: Find the angle of the cutter 4 in degrees, as 
Shown at the top of the table. 


\ 


. Second: Find half the depth of the tooth in Column 
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Third: Set the point F of the cutter over from the 
center a distance equal to that found in Column DP, 

To set the other side of the cutter on the radial line, 
move over from the first setting an amount equal to D 
plus B plus D, as shown in the illustration. 

The tables include most of the cases in genera! prac- 
tice but the amount of movement for any angle of cutter 
or any depth of tooth may be determined by the following 
formula: 

Vi, depth of tooth & the tangent of angle A the 


distance D, as shown in cut. 


3 Deg 5 Deg 6 Deg 7 Deg 
E ) ) dD ) 

Half the Depth. Set Point F Set Point F Set Point F Set Point F 
of Tooth from Center from Center from Center from Center 

0.0016 0.0027 0.0032 0.0038 

ad 0.0032 0.0054 0.0065 0.0076 

5,” 0.0049 0.0082 0.0098 0.0115 

0.0065 0.0109 0.0131 0.0153 

ty” 0.0081 0.0136 0.0164 0.0191 

a 0.0098 0.0164 0.0197 0.0230 

sy” 0.0114 0.0191 0.0229 0.0268 

- 0.0131 0.0218 0.0262 0.0306 

se 0.0147 0.0246 0.0295 0.0345 

7 0.016 0.0272 0.0328 0.038 

4” 0.018 0.030 0.0361 0.0418 

w 0.0196 0.0328 0.0394 0.0460 

i” 0.0212 0.0355 0.0426 0.0498 

; s 0.0228 0.0382 0.0459 0.0537 

3 0.0245 0.041 0.0492 0.0575 

‘ww 0.0262 0.0436 0.0525 0.0613 

7} Deg. 10 Deg 12 Deg 15 Deg 

E D D D D 

Half the Depth Set Point F Set Point F Set Point F Set Point F 
of Tooth from Center from Center from Center from Center 

a” 0.0041 0.0055 0.0066 0.0083 

YS ad 0.9082 0.0110 0.0132 0167 

5” 0.0123 0.0165 0.0199 0.0251 

ed 0.0164 0.0220 0.0265 0 0334 

i 0.0205 0.0275 0.0332 0.0418 

a” 0.0246 0.0330 0.0398 0.0502 

3 0.0287 0.0385 0.0464 0. 0586 

- 0.0329 0.0440 0.0531 0. 0669 

al 0.0370 0.0495 0.0597 0.07538 

ad 0.0411 0.0551 0. 0664 0. 0837 

ff., 0.0452 0. 0606 0.0730 0.0921 

2” 0.0493 0.0661 0.0797 0.1004 

_ 0.0534 0.0716 0.086% 0. 1088 

if. 0.0575 0.0771 0.0929 0.1172 

4”’ 0.0617 0.0826 0.0996 0.1256 

= 0. 0658 0.0881 0.1062 0.1339 


TABLE FOR FINDING RADIAL POINT IN CLUTCH TEETH WITA 
ANGULAR SIDES 
Wintiam C, ApAMs. 


Hart ford, (‘onn. 
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Box Tool for Screw Machine 

The engraving shows a simple and efficient box tool 
made from a piece of 1% -in. machine steel, and with a 
shank turned down to fit the turret of a screw machine. 
A %y-in. hole is bored in the large end of the tool to take 
stock up to 44 in. in diameter, after which the body is 
milled to a depth of half its diameter as shown at A, 
Fig. 1. 

The cutter B is planed from a bar of high-speed steel, 
leaving an angle on the top side of 15 deg., then cut into 
short lengths and the cutting end ground parallel with 











AM MACHINIST 








FiG.2 
Box Toot ror Screw MAcHINE 





790 AMERICAN MACHINIST 


the bottom. This cutter is held in a slot milled in the 
face of the body by the clamp screw C, which draws it 
against the angle with the nut D. A 30-deg. angle dove- 
tail slot is milled at an angle of 45 deg. to the line of the 
cutter for the back rest Z. This rest is made in two parts, 
each half being independently adjusted to the work by the 
screws F’, and is held in place by the same method as the 
cutter B. 

Fig. 2 shows the end view of the back rest with diagonal 
grooves milled in the V to allow the oil to flow through 
freely, thus preventing the back rest from roughing. 

EK. P. Fickes. 

Dayton, Ohio. 


.AJ 
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Wiring Die for Flared Work 

When making a wiring die for work that is decidedly 
flaring, difficulty will be experienced in keeping the wire 
in proper position, owing to the rapid reduction in the 
diameter of the article being wired. It will also be found 
that the edge of the stock after having been formed over 
the wire will be quite wavy. This last fault is usually 
overcome by running through a suitable set of rolls, which 
is a rather slow operation and tends to distort the ar- 
ticle. 

The illustrations show how both these objectionable 
features may be overcome. The wiring die, the first 
operation, shown in Fig. 1, is of the conventional design 
for this class of work, except the ring which supports the 
wire. This is made in sections so that it contracts during 
the wiring operation, thus avoiding all possibility of the 
wire slipping down between it and the stock. In case 
the article is made up with a seam as, for instance, a fun- 
nel, the contracting ring will keep the seam from open- 
ing up. 

The finishing die, the second operation, shown in Fig. 
2, takes the place of the rolls mentioned. This needs 
no expianation, as the drawing shows quite clearly how 
it is made. 

A. J. BRICKNER. 

Delphos, Ohio. 
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A Simple Blow-Torch Furnace 
To anyone situated out of reach of gas or electric -ur- 
rent, this little furnace will prove its usefulness. 
The design is so simple that anyone with a mecha» ica] 


2¢x/"lee 
Cast Iron 


























A SIMPLE FURNACE FOR THE GASOLINE BLow-Torci 


turn can readily construct it, and the materials are ob- 
tainable anywhere. The heater man in your nearest town 
can furnish you with a couple of ounces of asbestos ce- 
ment for coating the interior, and this lining, after it 
is thoroughly dried out, first in the air for a couple of 
days and afterward when the heat is turned into it, will 
last indefinitely. 

As may be seen from the illustration, the arrangement 
of the stand and supports is such that the side outlet can 
be set at any height or inclined at any angle to suit the 
particular type of gasoline torch you are using. 

This furnace or forge will handle small tools up to 4% 
or 54 in, diameter by 2 in. long, or dies up to 2x2x1, in. 
or thicker. 

J. Harmer Kwniaur. 

Philadelphia, Penn. 
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Sli 
A Machining Operation 

Mr. Rantsch has erred in his solution for the above on 

page 243, and I fail to see how it can produce the desired 

result, or anything near it, especially as the limits fixed by 


Mr. Towler on page 1079, Vol. 28, are so fine. The conditions 
of the above solution are: If a point be uniformly advanced 
across the face of a uniformly revolving disk in a straight 
line, the path traced out by the point on the disk would 
be an are of a circle. But this is not so. The path traced 
out would be of a spiral form, so how can the fixture pro- 
duce an are of a circle of 9-in. radius? This alone is enough 
to condemn the above solution without further comment, 
but the principle upon which Mr. Rantsch has set the fixture 
up to work is wrong also. 
Fig. 1 is based on how Mr. 
work and Fig. 2 shows how it ought to have been worked, 
had his method been a successful one. The initial cutting 
position (see Fig. 1 or 2) is such that the eccentric surface A 
would be left about 0.09 in. too high, as shown at C, and 
in the case of Fig. 1, from this point onward, as cutting 
proceeds, this initial positive error would change to a nega- 
tive error before position 1 had been reached. Finally, the 
point F of the eccentric surface A would be about % in. 
too low, as shown at D and this, when the table has traveled 
from C to a point somewhere between positions 3 and 4 and 
the work has revolved through an are equal to about F G, 


Rantsch intended his idea to 


work and cutters would be parting, at these points. Why 
any further motion? 

The explanation of Fig. 2 is similar to the above; the 
initial error is the same, but the final error is only about 
half as great, approximately % in. Why is this? Mr. 
Rantsch states: “It is obvious that when the work has 
rotated through an are of 103 deg. 50 min., and the table 
has traveled its distance of 6.225 in.,” etc., but it is not ob- 


vious that the desired result will have been accomplished, as 
shown above, and also by referring to Figs. 1 and 2, it will 
be seen that, by the time the table has traveled through a 
distance equal to from C to E, the cutter should be just 
leaving the work, since the maximum radius has. been 
reached. Therefore the point F of the eccentric surface A 
should in the same time as the table takes to travel from C 
to FE, have reached point E also. That is, instead of hav- 
ing an are of action of 103 deg. 50 min. (see Fig. 1) the work 
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half the 


above 


of about 
in Fig. 2. 


should only have an are of action 
amount, roughly 60 deg., as shown 
This explains the difference in the final errors, which is 
due to Mr. Rantsch’s gearing revolving the work about 
75 per cent. too fast. In the diagram Figs. 1 and 2, I have 
taken five positions for the cutter and work, the cutter be- 
ing traversed and the work simply revolving. The shaded 
sections on the cutter shows the cutter interference with 
the work for their respective positions. The curve A’ Figs. 
1 and 2, show the approximate results that would be ob- 
tained by either method. 
HAWKINS. 


H. W. 


Rugby, England. 


Filing Technical Clippings 


A description of the other fellow’s method of filing tech- 


nical data is always interesting to me, because I have 
tried a number of different systems myself and still have 
to find one that is gentle, will stand without hitching, and 
will give up its data without kicking and squealing. I am 
beginning to have a suspicion that a technical data file is 
as hard and soulless an institution as a bank—one gets 
nothing out of it for nothing. 
My First Method 

My first method was similar to the one described by H. I. 
Vandell, on page 580. I have a fine row of binders in my 
bookcase crammed to tearing with all sorts of valuable and 


valueless data. In the past 12 years I have often wanted to 
refresh my memory with some paper that I knew to be in one 
of these binders. 

We will say I wanted to look over the details of testing 
an induction motor built to certain specifications. There is 
in my files somewhere a comprehensive memorandum on this 
subject, together with all the calculations and curves worked 
out in connection with a previous test of a similar motor. 
Confidently I take down the binder marked “Electrical 
its back in beautiful gilt letters. Carefully I turn 


Data” on 
each page, and with sinking spirits but rising curses arrive 
at the end without finding the paper. Much disgusted I re- 
place the binder on the shelf, knowing that someone has 
borrowed _ the memorandum. Instead of following the 
6.225 =TJable 
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straight and beaten path, I must bring down Steinmetz and 
again work out my salvation on that motor test. 

Some time later, in going through the “Plant Data” 
binder I come across the electrical data that I was looking 
for. It was in the “Plant Data” binder because the test was 
made in connection with providing motor equipment for a 
lot’of machine tools which were formerly belt driven. Natu- 
rally, when the memorandum was filed the plant phase of it 
overshadowed the electrical nature of the data. Of course, 
I might have gone through all the files and would then 
have found it, but there are only 24 hours in the day. 

After having lost my temper on these binders innumer- 
able times, I finally decided that they must be closely re- 
lated to Oliver Herford’s ant, for you know “what she gets, 
she keeps.” Far be it from me to wrestle with them any 
more. One of these days they are going to be dismembered 
and distributed to my third and last system. This will be 
of further use because of the opportunity to separate the 
goats from the sheep, and to cast the former into outer dark- 
ness. One ought to do this with a data file once in a while 
anyway. It is shocking what a lot of goats slip into a 
file masquerading as perfectly sound and woolly data sheep. 


My Second System 


The second system made use of envelopes into which the 
clippings and memoranda were slipped, the outside of the 
envelope being indexed with its contents. This proved a 
little better, but apparently I was still trying to get some- 
thing for nothing. Filing is extremely simple by this method, 
but in order to find a paper without going over all the en- 
velopes one must make a bull's eye in guessing the refer- 
ence title under which it is filed. If one gets on the target 
at all in the first guess as to the probable title under which 
a paper is filed, which has not seen the light of day in five 
years, one is doing very well, let alone making a bull's eye. 
The reference title is written on the envelope containing the 
paper, which also, of course, contains a lot of other papers 
which are also indexed on the outside of the envelope. These 
envelopes are arranged alphabetically. 

The greatest disadvantages of this system are that there 
is no opportunity for fully cross-indexing the data (which 
means difficulty in finding them later on), and that one is 
very liable to return a paper to the wrong envelope. The 
system is somewhat better, however, than the smug bind- 
ers. 

After accumulating quantities of binders and envelopes 
full of data, at least 10 per cent., of which were worth kKeep- 
ing, but none of which were any more available for use 
than a piece of fine pumpkin pie in Boston is to a starving 
man in Greenland, it occurred to me that a data-file should 
be viewed as a hand-book. Now a hand-book is valuable 
only so far as its index goes. That is true of any reference 
book. 


My Third Attempt 


So I started my third data-filing system. Sach memo- 
randum, clipping, sketch, or what-not is given a number, 
which is marked on it in glaring and perhaps untidy figures. 
This is the page number of the reference book. Each piece is 
as copiously indexed on 3x5-in. cards as my energy, imagin- 
ation and foresight will permit. The papers are filed in 
plain 8x10%-in. manila folders, 20 to a folder. The folders 
are numbered on the tab 1, 20, 40, ete. Pieces 1 to 19 are 
nlaced loose in folder No. 1, and so on. The folders are 
filed in a standard letter-size filing-cabinet. 

This system makes it possible to index any photograph or 
cut in a clipping if it is of particular interest. For instance, 
an associate editor of the “American Machinist’ may quite 
casually mention and show a cut of an ingenious tool box 
in his very comprehensive and thorough article on the 
Bingle Brothers Plant. That may be only one of the items 
in the article that I want to be able to refer to at some fu- 
ture time, or the article as a whole may not fit my line of 
business at all, and would never be thought of in the future 
in connection with tool boxes. 

Under my first system of filing I would no doubt have 
placed the article in the “Plant” binder. Under the second 
system it would probably have gone into one of the “RB” 
envelopes, which would have been indexed “Bingle.” Under 
either system that tool-box item would have been lost for- 
ever in a year, so far as my ability to find it quickly would 
have been concerned. 

My principal objections to the present system are two 
in number First, to get anything out of it one must spend 
a little time on indexing, and second, the carelessness of my 
borrowing friends. 

The first difficulty can be overcome as easily as the diffi- 
culty of buying a sure-enough gilt edged bond paying 50 
per cent., annually. The world is a hard place and one never 
As for the 


gets anything for nothing, except the mumps. 
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second ailment, there is no sure cure, except to endow «ich 
paper with the homing instinct of the cat, so that when a 
borrowing friend buries it under a pile on his desk after he 
has absorbed from it everything he wants, it will qui tly 
sneak back into its place in the home files, and go to sivep 
until the next time it is wanted. 
J. A. FURER. 
Naval Constructor, U. S. 
Philadelphia, Penn. 


Keeping Posted on One’s Own Line 
of Work 


The article on page 546 suggested to me that the plan 
now followed in a department of a certain manufactu) ing 
company may be of use to others. 

Many years ago I found considerable interesting reading 
in the trade and technical papers spread out upon a table in 
the sales-manager’s office. As these papers were filed away 
after a few weeks, and as I wanted many of the articles I 
had seen in these papers for my files, I arranged with several 
branch offices to ship in the accumulations of their papers. 

Thinking the men in the shop would find these papers as 
interesting as I had, I arranged a room with about twenty- 
five different weekly or monthly papers displayed on a table 
in piles containing the back numbers of a year or two. Each 
noon for about six months I ate my lunch in this room and 
spread the information throughout the shop that papers could 


be taken out for a week and exchanged for others. I found 
most. of the applicants expected to be handed complete 
tratises on whatever subject they might apply for. Finally 


the interest fell off so much that only three or four men con- 
tinued to apply for papers, and others used the papers for 
shields from solder spatter. I discontinued the “library” 
and arranged to supply the three or four men with the 
papers they were interested in. 

The papers are now collected from the sales-manager's 
office and distributed to the various interested men by the 
following plan: A list of the papers is circulated with a re- 
quest that each man signify which papers he desires sent to 
him. The names are then arranged in such a way that the 
papers would not all first go to one man and then all to the 
next man but would be scattered widely. 

.- AMERICAN MACHINIST 
Pass along in 3 days or less. Your name includes all in 


your department. When forwarding cross off your name and 
put on date. If the 3 days’ time has not been sufficient, you 


must not hold the paper, but get it again from the last 
name a the list. In your absence the paper must be for- 
warded. 


If there are any items in this magazine which you de- 
sire to have for your files, kindly notify Advertising Bureau 
in the blank space below. They will clip out the article 
and return to you. In this way everyone will have an: op- 
portunity to read everything in the magazine. 

Date Pages Wanted 

J. M. Smith. . 
Jones. . 
Kaiser. 
Fechheimer 
Treat 
McCutcheon. ... 
Ward 
Freeman 
Reynolds 
Waring = 
Bunker........ 
Acker i 

Advertising Bureau 


The office boy of the engineering department has mim- 
meograph copies similar to the form shown. He pastes one 
of these slips upon the outside of the paper and starts if 0- 
ing by the mailing department collection and distribv‘ion 
system. The receiver of a paper circulates it within his 
own division and finally deposits it in his collection ba-ket. 
The distribution boy does not deliver the paper to the ‘ext 
man on the list if he notes that the receiving basket of ‘hat 
man already contains one or more papers, but delivers ‘t to 
some other man on the list. It only occasionally ha; ‘ens 
that two men desire the same article or articles or the 


same sheet. When it does happen, one or the other ves 
way, procures another copy, or has tke desired portie of 
the article typewritten. 
R. B. TRE 
Ampere, N. J. 
% 


According to figures recently published by the Stati: ical 
Bureau of the Swiss Government, at the beginning of 1913 
there were 4665 private automobiles owned in Switzer and. 
Of these, 1629 were of native construction, the balanc: be- 
ing imported from France, Germany, Italy, Belgium. the 
United Kingdom and the United States. 
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Fire Prevention in Machine Shops 


By Epwarp F. Crokrr* 


S) NOPSIS—Emphasis on the need of fire prevention ts 
given by the best known fire-fighter in the United States. 
He gives his standard forms for inspection of premises, 
rules for caring for and handling fire appliances, in- 
structions for fire drills and points in their regulation 
and a standard form of fire-drill report. A list includes 
all the necessary and approved fire appliances that should 
be installed in a factory building, such as extinguishers, 
pails, fire hooks, axes, standpipes, hose, fire-doors, sprink- 
lers and others. 
% 


The interest awakened all over the country in the pre- 
vention of fire, and the reduction of the great waste of 
life and property, has not as yet made much progress in 
machine shops and foundries. Whether this is due to 
the fact that they feel that their fire insurance is suffi- 
cient to compensate them in case of fire, or whether they 
have not been looked after properly by fire experts, is a 
matter hard to determine; but a step has been taken in 
the right direction by the State of New Jersey, when, on 
Sept. 8, in Newark, under the direction of Commissioner 
of Labor Col. Lewis T. Bryant, a convention was held 
where many hundred factory chiefs, owners, superinten- 
dents and foremen were. present and had an opportunity 
of learning more in the line of fire prevention as well 
as sanitary matters, than I presume they could have as- 
certained in any other way. 

A SPECIMEN FIRE-PREVENTION REPORT 


My own system of inspections, drilly etc., while sim- 
ple, is very effective. Our supervising inspectors are all 
retired officers and members of the New York Fire De- 
partment and have had more than twenty years’ actual 
experience in fire fighting and fire prevention. When 
our company makes arrangements with a firm to take 
care of its plant, we detail one or more of our inspec- 
tors to visit the premises and make a thorough inspection 
from cellar to roof, reporting as follows: 


I ah eee ied e Biiak 191 

NE aie cee died Ol ue Bae NE ashes ie aia es dione ahi se di 
tty ME Oe ne ET eo A ee ee eS: | a 
ne ec Stee td 2 
aU Sie aie, iia a iain tarmac eta aaa Talia nb wk eo ab wile ow Re cke 
tig ee Ee pee ner rene pe 
Number of stories and height.......... 0. ccc cece cece eccccccce 
Parapet walls and height above roof..................cceece 
Can roof or any floors be reached from roofs of adjacent 
EERE RISA ng Ae: Oe Barn en cone ts gen cee iC a 
watt ER cn ee toe ee nee eae, ae ae ee ee “we 
Accessibility. From what sides can building be reached..... 
Rubbish. Is there any in or near elevator shafts or on or 
en eS WW c i ranctnedicseuhuesed bse wakewee 
Ashes. Kind of receptacles and where deposited............. 
Waste paper, oily rags. Where?.........ccccccccccccccccce 
E-plosives, volatile oils, acids, or highly inflammable ma- 
erials, location and amount of.................eccecceee 


Obstructions to basements, windows, stairways or passage- 


ks ace t a Wek Vawuad wade Beas cee bee 
Bae sl et oe ce ee oN 
wh ne ns Ree ene ee 
Sidewalk or ee Seen On <5 ok wc beatenmkeeaaeawe vee 


tr *Ex-chief, New York City Fire Department, president and 
reasurer, Croker National Fire Prevention Engineering Co. 


ee Se rs (Ce. ka cheeneeakdeew deeeeen wae 
I a a Ra 
Lighting. Swinging gas jets or other open lights or lamps 
exposing surroundings, or defective electric wiring. 


Where? SCHOSHSHHSSOSSSSSCSHESHSSHOSHESHSHSSOSCEE SESE SECO ESOS SESESESE®E 
Beever, Garmmoen ome Gen, Bi Gbe cnc ccccwccessawcccdccasece 
RII I wie yal aaia ie emai Nanaia adele en alias a ine ee aa bt el esi hades 
Show Windows. Are they overcrowded with inflammable 
IEEE: na ats shay pl le. ose Oak 6 ee ee re 
eG Oe i a Ea ie ie ei a ee eine ead ge te i ee ies 
en a 
I, PN IN i 
I a ea ae sil na a aii Be eke a 
rr rr i Ce cc chekensebecanwdedeutebauswee 
EE EE OS Pe San an Ga eage, MUG eet eee ea Rone ey “ULM capa 
Beevaters. Mumbor Om Jecmthet. ..cccccccccvccecscccececcecses 
Open, inclosed, in brick, tile, plaster er wood shafts...... 
Are there fire-doors at every floor?.........ccccccccccccccs 
Pipe holes, shaft holes, etc. Are there any in division or 
Se eee eka ak aa ek Seee REE bene enka Shem 
Well holes. Number and location..............ccccccccccucs 
hd a aceite oe ee ek oh ee ele Dt! ticuieade ced buwes 
ee ee er ie ca uwmaSeedels ket a beWeaken 
pe eee 
Electric Wires. Do they obstruct access to buildings?....... 
ee ia a de bie dae bi othe Ale 
Fire-doors. Are they placed where necessary?.......... 
Iron or tin clad wooden doors, self closing.............. 
In good repair and closed nights and holidays?........... 
Fire pails and other extinguishers... .............ccccccecees 
a ot ee I ag ee ati ip tile tee aie ha 
Standpipes and hose ......... Inside..... =p CRs ae tne wale 
EE ee fo el ee 
Location of outside connection...............000000- 
ee Ce cede enekeakadawas re ee 
I I SO i a i i a ta a ee era ecaele alae 
Be a er ee 
Sr cr rr re. . 8 ci ahibeade eaten aeeens’ 
eee es Ds bo 6% 0% 6 de Cher bbeeeeebaesees 
SY ii eee seule & and mee wee 


Inspector. 

This report is carefully examined and the subscriber 
is properly notified, and his attention called to any dan- 
gers in the existing conditions, with recommendations 
which would permit him at the lowest expense to entirely 
remove or reduce these dangers to a minimum. 

Upon the next visit of our inspectors, the male employ- 
ees are organized into fire brigades and the following in- 
structions are given and arrangements made: 

RULES FOR OPERATING AUXILIARY Fire APPLIANCES 

Where standpipes are installed in buildings, four men 
are chosen to operate from each outlet on each and every 
floor. These men are numbered and designated as fol- 
lows: 

No. 1. Assigned to man the pipe or nozzle. 

Nos. 2 and 3. Assigned to assist on line or hose, tak- 
ing out kinks, turns, ete. 

No, 4. Assigned to man the valve at the standpipe out- 
let. 

The person in charge of each floor is instructed to ap- 
point a substitute for any of the men noted above. 

Minute instructions are given for stretching, and oper- 
ating the line or lines; replacing the line on the rack 
or reel after drill or use; caring for the hose after water 
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has passed through it, and for the nozzles and threads. 
The absolute necessity of having a hose spanner at each 
outlet is emphasized. 

The employees are warned not to put the standpipe 
lines into operation unless the magnitude of the fire war- 
rants its use. If the lines are to be used, the foreman in 
charge of the floor will so command, whereupon man 
No. 4 will open the valve. Whenever a standpipe line 
is to be used, the engineer of the building should be im- 
mediately notified to start the pumps. 

In buildings where there are no standpipes installed, 
the instructions noted above are not given. When build- 
ings are quipped with a sprinkler system, only the fact 
that the engineer should be notified to start the pumps 
is dwelt upon. 

One man and a permanent substitute are appointed 
to operate each fire extinguisher, the two men nearest 
the extinguisher being assigned to the duty. The in- 
spector demonstrates how to use the extinguisher. 

Where portable water tanks, or pails filled with water 
or sand are supplied, to be used for fire purposes only, 
from two to four persons with substitutes are appointed, 
and instructed how to properly use the appliances. 

Instructions are given that all doors on all floors hav- 
ing access to fire exits, interior or exterior stairways or 
fire escapes, must be kept closed at all times, but not 
locked, and all aisles and passageways leading to them 
must be kept free and clear of all obstructions at all 
times. Windows should, whenever possible, be partly 
opened from the top in order to ventilate the floor, and 
thereby materially aid in treating and extinguishing a 
fire should one originate in some obscure corner of a ceil- 
ing or basement. 

The foreman or forelady is asked to select the coolest, 
most reliable, most obedient and active person or persons 
to man and operate the various appliances for fighting 
fires, and to lead the squads or platoons when making 
their exit from the floors of the building during fire drills 
or fires. 

The names and duties of all persons selected to man 
the various auxiliary fire appliances and their relative 
substitutes (which must be permanent) are legibly written 
or printed on cards, and these cards are conspicuously 
placed throughout each floor with words of warning 
written or printed upon them in display form, as follows: 
“NOTICE!!! THIS CARD MUST NOT BE MUTI- 
LATED, MARKED, DESTROYED, REMOVED, OR 
REPLACED ELSEWHERE, UNDER PENALTY 
OF,” ete. 

The inspectors, when drilling or instructing employees 
how to make their exit from the floors of the building, 
adopt the following method: They ascertain the maxi- 
mum number of employees on each floor, and the num- 
ber of exits, stairways and fire escapes leading from 
them, and then divide the former by the latter. Each 
of these divisions is termed a squad, and one stairway, es- 
cape or other exit is assigned to each squad. Each squad 
is led by a cool and level-headed person, male or female, 
as the case may be. No laughing, talking, commenting, 
or any other improper actions on the part of any employ- 
ee is permitted during drill. 


Frre-Dritt INstructrions 


Fire drills are intended for the safety of the opera- 
tors, and each employee should assist in successfully con- 
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ducting the drills, realizing that his safety is grew:|) 
increased thereby. The stronger should assist and | n- 
courage the less vigorous and more timid. 

Floor captains are in direct control of each floor and 
their instructions should be carefully obeyed. Th: se 
floor captains designate when and by what egress the e:- 
ployees are to leave the building and the latter must wiit 
for the command to march and follow the aisle lead«s. 

In the event of fire immediately send in an alarm »y 
operating the nearest fire-alarm box. Telephone with«ut 
delay to fire headquarters and send in an alarm from xn 
auxiliary box or the nearest city fire-alarm box. 

When the alarm apparatus sounds in the room opera- 
tives must: 

Stop work. 

Shut off power. 

Stop machines. 

Shut off gas and other open flames. 

Close doors and windows opening upon or under fire 
escapes. 

Put chairs, tools and other obstructions on top or under 
benches to clear the passageway. 

Form line promptly with front of column facing the 
usual egress aisle and wait for word of command from 
floor captain. 

At the command to march, march in an orderly man- 
ner from the building, two abreast as instructed, not 
crowding upon the couple in front, and following the 
aisle leaders. 

Preserve the interval in line between yourself and the 
couple in front of you. 

Retain formation until dismissed, or until the line is 
returned to building. 

Women always have the right of way. 

Don’t run. 

Don't lag behind, breaking up columns. 

Don’t scream or make unnecessary noise. 

Don’t laugh or talk. 

Don’t cause confusion. 

Don’t remain in toilet or dressing rooms. 

Don’t return for your clothing. 

Don’t try to use elevators. 

Don’t attempt to leave the building except in ac- 

cordance with fire-drill regulations. 
fail to assist in carrying out instructions. 


Don't 


REGULATIONS FOR Fire Dritts 


1. An employee should be designated to transmit the 
alarm of fire to the city fire department from the new "est 
street fire-alarm box. 

2. All employees shall be formed into squads or « m- 
panies and a monitor or captain designated to take cl rge 
of each squad assigned to operate auxiliary fire a, li- 
ances installed for the purpose of retarding or exting: -h- 
ing fires. 

3. Upon receipt of an alarm of fire, all empl: ces 
shall assemble upon their respective floors at such p:« uts 
and in such a manner as shall be designated by the p »ni- 
tor or captain in charge of that floor; remove all | vrt- 
able articles from aisles; form couples with arms li:. -ed, 
and when ordered, march in a rapid, but orderly me ‘ner 
to such exit as may be designated by such monit:° oF 
captain. 

4. There shall be a sufficient number of emp!: vees 
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to tae charge of the drill and properly operate the auxil- 
iary ‘ire appliances. 

5. Guards shall be stationed at the head and foot of 
each ‘light of stairs to preserve order, to keep the line in 
motion or retard the same as may be necessary. 

6. Squads shall be designated to search for those who 
may ave fainted or fallen. 
> All drills shall be conducted in silence save for the 
orders issued by thosé in authority. 

Tie fire brigade having been formed and the employees 
instructed in the best and safest manner of leaving the 
floor in case of fire or drill, the inspectors continue to 
visit the premises each month at irregular times and re- 
ports of their operations are sent to the subscriber as per 
the following: 


~ 


FIRE DRILL REPORT 


Name of Occupant Comments 


Premises Floor Date 


Are any fire brigade members unsatisfactory? Give names 
On POTRICUERTS 2c cc cccccccccccccvcccceescedeccesccescess 
Have all members of fire brigades responded to their calls? 


Have all employees responded at drills? If not give names.. 


Anv new employees since last drill... .......ceeeeeecccecces 
Have any alarm bells failed to ring when sounded? If so, 


APPARATUS INSPECTION 


Kind of Apparatus Condition of 


Are any fire-doors, stairs, passages, etc., obstructed or not 
in proper condition? If #0, which?........ccccccccccccces 


Do you know of any requirements of the Board of Fire Un- 
derwriters or Fire Department which are not complied 
GOUT 0066401 ewas 0000 4600060 0K 06h.065654860065040080802 

Does any merchandise or fixtures interfere: with the proper 
working of any automatic sprinklers or access to valves? 


Has rubbish accumulated in any portion of the building? 
SEV WUPCUCUINTS <cccccccccseccsocesesucsesecens eos peewee 
Report anything not covered by the above questions......... 


ee 


Inspector. 


The inspection and drill service are thorough and com- 
prehensive and the owner is promptly notified of any 
failure on the part of any member of the brigade, or em- 
Ploy" e to properly perform the functions assigned to 
im. 

The next and one of the most necessary steps is to 
recon mend the equipment of the buildings with proper 
stan’rd fire appliances. It is a well known fact that all 
fires re small at the start and if proper appliances are 
at hind to extinguish them in their incipiency, many 
lives snd much property may be saved. No matter how 
Well <rganized an institution’s fire brigade may be, or 
how well versed they may be in the extinguishing of 
fires, f they have not the proper appliances to do the 
work, the fire will probably extend. 


Fire AppLiANces THAT SHouLD Be INSTALLED IN ALL 
FACTORIES 


In all buildings used for manufacturing or for busi- 
hess of any kind, auxiliary fire appliances should be in- 
stalled, such as 40-gal. chemical fire engines on wheels, 
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which can be rapidly taken from one floor to another and 
used with great effect on a fire of even considerable mag- 
nitude; and 3-gal. fire extinguishers which are operated 
by turning the machine upside down and which are more 
effective than the ordinary 10- or 12-qt. water pail. Very 
few, if any laymen can use a water pail with proper ef- 
fectiveness, while anyone can operate a 3-gal. extin- 
guisher, which will throw a stream in any direction from 
30 to 40 ft. 

Regulation 6-ft. fire hooks, for use in tearing down cur- 
tains, draperies or stock which may be on fire, and 5-lb. 
flat-head fire axes for cutting into the floor where fire 
may have occurred owing to defective insulation or from 
other causes, will prove useful. 

Every building four stories or more in height should 
be equipped with a standpipe ranging from 2% to 6 in. 
in diameter, with a hose outlet on each floor. To each 
of these outlets should be attached from 50 to 100 ft. ot 
either unlined linen or single-jacket cotton rubber hose 
that will stand a pressure of from 350 to 400 Ib. to the 
square inch for a period of at least three years. Where 
volatile or inflammable oils or electricity is used in any 
form, there should be provided an extinguisher filled with 
carbon tetrachlorate, and under 70 lb. air pressure (such 
as the Electrene Extinguisher). I have seen this extin- 
guisher on many an occasion break an electric are as well 
as extinguish fires of considerable magnitude originating 
in automobiles, motor boats and the like. Galvanized 
cans for alcohol, benzine, turpentine, etc., and self-clos- 
ing cans for the reception of oily waste and rubbish, 
should be on every floor of every factory building. 

Where fire-doors are a part of the construction an au- 
tomatic door-release should be.a part of that door, 80 
that in case of a fire originating even from a newspaper, 
the sudden rise of heat will instantly operate this unit 
and close the door, no matter whether 200 or 5000 Ib. 
in weight, within one minute of the origin of the fire. 

An approved sprinkler system or automatic fire-alarm 
operated by a sudden rise of temperature, rather than 
a fixed temperature device, should also be installed in 
factory buildings for quickly detecting and holding a fire 
in check until the arrival of the fire brigade of the local 
fire department. 

The abolition of portable kerosene and oil lamps in 
every form is strictly recommended, as there are now in 
the market various electric lamps weighing but little 
and lighting with either a wet or dry system. These can 
be purchased very cheaply, and the cost of maintenance is 
small. These lamps are able to penetrate fog or smoke, 
and obviate the danger of oil lanterns. 

Where there are 25 or more employees above the first 
floor of any factory building an approved interior manual 
fire-alarm system should always be installed for warning 
the employees in case of fire, panic or accident and for 
use in fire drills. 

My long experience in fighting fires and studying fire 
prevention in all its phases has shown me conclusively 
time and again, that the installation of the appliances 
herein mentioned, the inspection of plants by retired fire- 
men (not insurance experts), the systematic drilling of 
employees, the organization of a number of such employ- 
ees into fire brigades with practical instructions to them 
in the use and handling of fire appliances to extinguish 
fires; and the constant reiteration to them of the neces- 
sity of seeing that factory floors are thoroughly cleaned 
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of all rubbish, will reduce the fire hazard to the lowest 
minimum and in many cases remove the hazard alto- 


gether. 


4 


A Machine-Shop Fire 


Far too often we hear someone say, “Oh! there is noth- 
ing in a machine shop to burn, anyway.” The idea be- 
hind this statement causes many shop managers and own- 
ers to disregard the importance of fire prevention. It is 
true that few disastrous fires occur in large machine 
shops. It is equally true that many disastrous and oft- 
times fatal fires occur in small machine shops. An ex- 
ample is a fire that occurred at 210 Canal St., New 
York, on the afternoon of Oct. 24. Here six persons were 
killed, two mortally injured, and some twenty more or 
less seriously injured. ‘The accompanying illustrations 
show two views of the fire from the street, and two in 
the machine shop after the fire was out. 








The fire originated in the shop of the Royal Machine 
Co. This firm does jobbing work, some of which requires 
a japan finish. 

On the floor over this shop was another small machine 
shop, that of the Lindhe Shim Co. This firm priduces 
metal shims used for bearing packing and like purposes, 
There were several other small manufacturing rooms in 
the burned buildings, and a few tenements on the up- 
per floors, but the loss of life was confined to the two 
machine shops. 

As well as can be determined, the fire started from an 
explosion around and in a japanning tank. One man 
who was mortally burned, said that he lighted the gas un- 
der the japanning oven about half an hour before the 
explosion took place. He was standing by the oven when 
two other employees dipped some pieces in the japan. 
In withdrawing them, they were brought in contact with 
the gas flame of the oven so that the japan began to burn. 

(Continued on Page 802) 
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EDITORIALS 
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Industrial Service Work 


The steady growth’ of the Industrial Service Move- 
ment, referred to in these pages a few months ago, is 
food for thought. It began at Yale only six years ago. 
Today 3500 men in more than 150 technical schools and 
colleges are engaged in it. Part of the time so spent is 
given to studying working conditions, welfare work, and 
the experience of managers who have dealt intimately 
with those subjects; but a larger part is given to direct 
contact with workmen in their own homes, bunk houses, 
or wherever they are, teaching English to immigrants, 
drawing, and any subject for which there is a need the 
boys can supply. The hold it seems to take on the bet- 
ter type of college man is significant and creditable. 
Many of the students have been giving a third or a half 
of their evenings for one or two college years to this 
work. This development is certainly interesting. Is it 
wise and is it good for all involved? 

Many so called welfare undertakings have been made 
by philanthropic employers, ranging from providing 
baths and clean lockers up to building model cities. Any- 
one who studies their history is surprised at the conflict- 
ing results. Many of these efforts have come from well 
intentioned men who have given money and years of 
thought to them and vet thev have met with little re- 
sponse, and ended in failure and bitter disappointment. 
Other men, however, have worked quietly and wisely, 
trying things out as they went along, and have deeply 
influenced the lives of the community. 

The long record of successes and failures indicates that 
there is a way to do it and a way not to do it; that there 
are conditions where success is possible and where it is 
not possible. No work of this kind will ever be effective 
unless it is preceded by a square deal, springs from pa- 
tient and unfeigned friendliness and is guided by exper- 
ience and good horse-sense. If these students can learn 
something from men of experience and knowledge of hu- 
man nature who have done this, they may later on save 
themselves and others some heart-burning, and perhaps 
do some real good. 

But there is a much more direct benefit than this, 
and that is the effect on their personal attitude. Some 
men seem to have a genius for developing the best in the 
mei under them. No one knows just how they do it. 
They have no rule, no “isms,” no system. It is a question 
of attitude and personality. Their influence permeates 
the vhole factory, their quiet help is behind the appren- 
tice kindling latent ambition, and develops better work- 
mei and better citizens. Few realize how much such in- 
fluence can accomplish. 

The engineer is at the meeting point of the two great- 
est forces in modern civilization—labor and capital. He 
18m contact with both. He can help these two forces to 
work together in mutual advantage or he can be a source 
of friction and danger. More than half of the value of 
an engineering executive lies in his ability to understand 


men and work with them. This no faculty, no books can 
teach. It can be learned only by actual contact. This 
intimate contact can never come, either in college or 
after it, except in an atmosphere of frank friendliness. 
The work which these boys are doing gives them just that 
attitude. It starts them right. 

By sharing their educational advantages with the work- 
men about them, these college boys pauperize no one and 
lessen no one’s self-respect. They are serving a personal 
and social need and are doing themselves more good than 
anyone else. 

It seems that this work might be developed in every 
city where there is both a large industrial and student 
center, to the advantage of all concerned. 


oe 
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The Fire Hazard in the Small Shop 


The recent fire in the shop of the Royal Machine Co., 
New York, which forms the basis of an article on page 
796, brings forcibly to mind the fire hazard which exists 
in so many small shops, especially those in buildings 
with other tenants. To be sure there are few fires in 
machine shops which confine themselves to the cutting 
and shaping of metal. These, however, are not entirely 
exempt, as gasoline or other inflammable material is fre- 
quently used for cleaning the work. 

Many small shops, however, have processes which are 
dangerous, not only to the operator, but to all the neigh- 
borhood, as in this case. And the time has come when 
attention must be called to the dangers of these condi- 
tions. We are so fearful of encroaching on any one’s 
liberty in some directions, that we quite overlook the 
fact that failure to regulate these things allows infringe- 
ment, not only of others’ liberty, but life as well. 

We are learning to demand precaution in the hand- 
ling of gasoline, but we allow japan or lacquer to be used 
in connection with an open gas flame. Could we invite 
disaster more effectively? Is not the time ripe to de- 
mand that heat for such purposes be without flame? 
The electric heater will give this. And is not the safety, 
the lower insurance rates of all concerned, well worth 
the additional cost ? 

But whether we take every precaution to prevent the 
fire or not, what excuse have we for longer delaying the 
compulsory installation of automatic sprinklers? 
Sprinklers in the building referred to would have checked 
the fire at once and saved every life, except probably the 
two attendants at the japanning oven. For, in spite of 
the inflammable nature of the material, there is every 
reason to believe that sprinklers would have checked the 
fire inside of two minutes. This has been the experience 
in fires in celluloid and varnish factories. 

It is time we demanded safer shops, not only for our 
men, but for the preservation of our business from dis- 
astrous interruption. The protest of increased cost is 
not to be considered for a moment, because there is am- 
ple evidence that sprinklers are not an expense, but soon 
pay for themselves in lower insurance premiums. 
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Why is not the time ripe to compel the installation of 
sprinklers in all factory buildings over one story high, 
not exempting old buildings as is too often done? 

Tenants can help much by demanding protected build- 
ings, but they cannot accomplish nearly so much as the 
fire departments of cities, in insisting on the reduction 
of fire hazards to the lowest limit. This fire shows us 
that extreme danger exists in too many places and that 
its continuance is inexcusable. 
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Extending the Use of Motor Trucks 


Handling material in the shop and elsewhere is one of 
the most important problems coming to a manager. In- 
cidentally it is one that is most easily overlooked and 
not always easy of solution. 

We have been accustomed to delivering our finished 
product from a shipping platform and so plan the move- 
ment of the work accordingly. But, in some cases at 
least, there is another solution. 

Dodge B.others, Detroit, Mich., make thousands of 
transmissions and steering gears for the Ford Motor 
Co., whose factory is possibly two or three miles away. 
The transmissions are made on one floor and the steer- 
ing gears on another, but instead of sending these to a 
common shipping point they have gone Mohammed one 
better. The mountain in the shape of the motor truck 
comes to the work to be shipped. 

The motor truck runs on to a huge elevator and is 
lifted to the floor on which its load is located. Then the 
truck runs off the elevator to any place on the floor where 
the work is ready to ship, and is loaded. It then runs 
back to the elevator, is lowered to the street and driven 
away to the Ford shop with its load. 

There may not be many shops where conditions of 
output or delivery would warrant this method. But it is 
a plan which is out of the ordinary and which can prob- 
ably be applied elsewhere to advantage. 


o 
ve 


The New China and Machine Tools 

Times change and we change with them—but some- 
times we do not change and the other man “gets the 
business.” Perhaps this is because the “speed of living” 
has been so greatly increased in recent years, and so 
many important events happen every day that it is hard 
for all of us to realize their full significance and thus 
change with the times. 

For instance, when the newspapers announced the 
other day that Yuan-Shi-Kai had been elected pro- 
visional president of China for the next five years, the 
news should have been of the very keenest possible in- 
terest to every builder of machine tools and appliances in 
this land. It means that with the control of the govern- 
ment in the hands of this “Strong Man of China,” there 
is reason to expect a fair amount of stability in 
the internal affairs of this great nation, a people of in- 
telligence, great patience and endurance, a people with 
everything to gain and nothing to lose, who will not be 
slow to learn the lesson now so easily read from modern 
history—the great lesson of advance and progress due to a 
knowledge of the principles and application of the me- 
chanical arts and sciences. 

For four centuries we have been developing this coun- 
try of ours, and we have done in that time, with the aid 
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of improved mechanical applianees, what it would «ther. 
wise have taken us four thousand years to do. M>-hin- 
ery is the greatest single agent so far discovered fi; de- 
veloping the resources of a country, and this openiig up 
of undeveloped countries means not only an in: veas- 
ing use of necessities, conveniences, and luxuries in ‘hose 
countries, but it means to the nations who take adva» tage 
of the opportunity, an increase of manufacturing 21d a 
consequent increase in the tools required in this manv- 
facture. 

The invention and development of material mecian- 
isms have done more than anything else to advance 
the material condition of mankind. Here is a vast nation 
whose material condition is now far behind that of oth- 
ers, but because it is easier and quicker to read than it is 
to write, she is destined to so profit by the example of 
other nations, that her advance is sure to be even more 
rapid than that of Japan. As the richest and most in- 
genious of the red-blooded nations of the world, let us 
see to it that our machine tools find their way into every 
shop in China. In short, let us go after the business of 
four hundred million possible customers. 
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No rules for safety can be made, either in the shop or 
anywhere else, that will prevent accidents without the 
codperation of all concerned. Unless danger-signals are 
heeded, there is little use to hope for a material decrease 
in accidents. A recent bulletin issued by the Pennsyl- 
vania Raidroad shows that out of 185,000 cases, where 
tests of the observance of train safety rules were made, 
there were only 79 cases in which the strict letter of the 
law was not complied with. In 1852 cases with signals 
set at “Danger,” there was but one case of even partial 
neglect, while out of 1321 tests on flagmen’s signals, every 
one was promptly obeyed. 

How well are the safety rules obeyed in your sho}:? 
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A recent visit to the gage shop of C. E. Johansson, 
Eskilstuna, Sweden, brought out some interesting facts 
concerning gages in general, and in particular the two 
remarkable sets of Swedish gages illustrated in this is- 
sue. The smaller set varies in size from block to }lock 
by 0.00001 in. This requires, of course, that each single 
block must be a great deal more accurate than 0.09001 
in., and while no specific guarantee has been given. Mr. 
Johansson himself has verbally stated the accuracy of 
these blocks to be within 0.000001 in. 

A set of these blocks was in this office for several ° 
and during that time an endeavor was made, but wi’ 
success, to find someone who could check them. It 
be that among our readers there is someone wh: 
measure them or tell us of someone who can. If s 
shall be glad to hear from him. At this writin: 
have no personal knowledge of anyone in this co 
who can measure to one millionth of an inch. 

The second set of gages is just as remarkable a 
first, but in a different way. 
lapping will appreciate the difficulty of lapping a 
of hardened steel 34x1%% in., only 0.01 in. thick and 
it come flat. But to lap a piece to these dimension 
have the opposite sides not only flat but parallel 
within such a close limit as 0.00001 in. (which i 
Johansson’s guarantee for his regular standard bl: 
is a job few toolmakers would undertake. 
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Heavy Roughing Lathe 


(he halftone shows a 30-in. heavy roughing lathe re- 
cently developed at the Pond Works of the Niles-Bement- 
Pond Co., New York, N. Y. 

The spindle is driven through gearing by a direct-con- 
nected variable-speed motor mounted on the headstock. 
The motor pinion and gear which it drives have her- 
ringbone teeth, designed for quiet operation. Two me- 
chanical changes of speed can be made in the headstock 
by lever. The lower speeds of the faceplate are ob- 
tained by means of a pinion driving the faceplate gear. 
The design is calculated to eliminate any tendency of the 
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closed central slot, large enough to receive tools 144x2% 


in. 

This machine is provided with a 35-hp. motor, caleu- 
lated to deliver to the tool about 26,000 lb. pressure at 
50 ft. per minute, and is equipped with steel gears 
throughout. With 19-ft. bed, the machine weighs, com- 
plete, about 25,600 Ib. 


Six-Chaser Stationary Pipe Die Head 

The illustration shows a new pipe die head, recently 
placed on the market by the Landis Machine (o., of 
Waynesboro, Penn. 
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Heavy Roveuine LATHE 


resistance of the tool or of the power applied to the pin- 
mm to lift the main spindle in its bearing. The higher 
eds are obtained by driving direct through the face- 
ate spindle. 

The end thrust on the main spindle is taken by hard- 
ed steel and bronze washers. The gearing in the head- 
ick, in connection with the variable-speed motor, gives 
' faceplate speeds from 13 to 174 r.p.m. The faceplate 

made of steel and is fitted with radially adjustable 
ivers. 

‘he rotating shafts in the headstock are mounted in 
onze-lined, self-oiling bearings and all bearings and 

rs are entirely inclosed, and furnished with a con- 

ious supply of oil from a tank'in the head. This tank 

‘ept filled by a geared pump, drawing oil from a tank 

the bed into which all surplus oil drains. The oil 

iltered before using again. 

“he tool slide travels on a wide bridge of such length 
tut the sliding surface on the carriage is not uncovered 
“hen turning the largest diameters. The tool block, or 
Cuvier is secured to the top of the tool slide, by four 
bolts and cross-keys. It has open side slots and one 
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This head is simple in construction and is applicable 
to machines where the pipe is rotated. The body carries 
the chaser slides and operating ring, which transmits 
the motion of the handle to the chaser slide, giving the 
chasers radial movement to and from the center. 

The chasers are long and merely require grinding on 
their inner ends to resharpen. The line contact of the 
chasers with the work permits of high cutting speeds. 

As one set of dies covers the entire range on all sizes 
of standard pipe where the pitch is the same, it is un- 
necessary to remove the chasers from their holders, except 
for grinding purposes. Their removal is accomplished 
by slackening the two chaser clamping screws on each 
chaser holder just enough to allow the chaser to be 
slipped from its seat. They are reset to the proper posi- 
tion by bringing the cutting edges flush with the flat sur- 
faces provided on the chaser slide for that purpose. 
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New Sets of Swedish Gages 


The Gronkvist Drill Chuck Co., 18 Morris St., Jersey 
City, N. J., has recently brought out two additional sets 
of Swedish gages. 

The set shown in Fig. 1 comprises nine blocks from 
0.10001 to 0.10009 in., varying by increments of 0.00001 
inch, 

In Fig. 2 is shown a series of 27 thin gage blocks from 
0.010 to 0.090 in, and one extra block 0.02005 in. With 
these all measurements within their range are obtainable 
by increments of 0.001, 0.0001 or 0.00005 in. They are 
made especially for checking small dimensions. 
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For setting these adjustable-limit snap-gages, a 
of Johannson combination gages is furnished. These 
give all desired sixteenths or thirty-seconds, also all those 
sizes minus or plus 0.001 or 0.002 in. Their faces are 
approximately %gx13@ in., therefore the faces of «ll 
four of the snap-gage plugs can be brought to bear at 
the first setting, after which either the “go” or “not :0” 
plugs are adjusted at a second setting. The adjustal)le- 
limit snap-gages are furnished either in sets or sinvly 
up to 12 in. The range of each gage is comparatiy: ly 
wide; for instance, the 1-in. gage will handle all sizes 
from 3% to 1 in. 
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Fig. 3. ApyjustaBLE Limir Snap Gace 
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Fic. 1. Set oF GAGES VARYING BY 0.00001 INCH 


One of a new series of adjustable limit snap-gages is 
These are also manufactured in the 
Swedish gage shops. The bodies are of steel, seasoned 
before being finished. The measuring plugs are plain 
cylinders of steel, hardened, seasoned and lapped all over 
to enter the lapped holes in the bodies for which they 
are a snug sliding fit. A flat on the side of each plug 
in conjunction with the clamping screw prevents it from 
turning in the body when being adjusted. The adjusting 
screws are separate from the measuring plugs; they are 
large in diameter and of fine pitch. Their front ends are 
lapped square with their axes. 

The clamping screw for each measuring plug is so ar- 
ranged that its pressure not only clamps the plug but 
forces it toward its adjusting screw. 


shown in Fig. 3. 


Fie. 2. Ser or THIN GAGES 


An 18-In. -Geared-Head Lathe 


The illustration shows a new single-pulley all-geared 
head lathe built by the Bradford Machine Tool Co., C'n- 
cinnati, Ohio. 


Power is transmitted from the single pulley throu?) 
spur gearing, silent chain and sprockets to the spin 
Where the line-shaft is suitably located the lathe can »¢ 


driven from a single pulley thereon. ‘The usual equ:)- 
ment, however, is a double friction countershaft w 
both belts driving forward. By the use of a triple co 
tershaft 16 forward and 8 reverse speeds are obtaina 
The lathe is started and stopped by means of a regu 
tion shifter-pole running the full length of the mache. 

The speed changes are all made instantly without stop 
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ping the lathe. The gears run at very low speeds, obviat- 
ing the necessity of running them in oil. The speed and 
feed controls are within easy reach of the operator. 

Ail gears are covered by gear guards. The lathe 
will swing 2014 in. over the bed; 115 in. over the rest, 
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It is of the universal type, with independently ad- 
justable jaws. By using a double-acting air cylinder, the 
chuck can be used for both internal and external work. 
At present, it is made in the 8-, 10-, 12-, 15- and 18-in. 
sizes. 
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QuIcK-CHANGE GEAR LATHE 


and the 6-ft. lathe, owing to the compact construction 
of the headstock, will swing 2 ft. 5 in. between centers. 
The spindle is bored 144 in. and its front bearing is 314x 
55); in. 

The lead screw has four threads per inch and screws 
from 3 to 46 per in., including 1114 pipe-thread, can be 
cut. The lathe with 6-ft. bed weighs 3900 Ib. 
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Three-Jaw Universal Aero Chuck 


The three-jaw air-operated chuck shown fitted to a 
lathe in the halftone is the latest addition to the line 
manufactured by the Hannifin Manufacturing Co., Chi- 
cago, Ill, 














THREE-JAW UNIversaAL Agro CHUCK 


Horizontal Hydraulic Shear 

This horizontal shear of 175 tons capacity for cutting 
114-in. steel cables and large sizes of rolled steel, has 
just been brought out by the Watson-Stillman Co., New 
York, N. Y. 

Because of its weight the tool is mounted on flat wheels 
to render it more convenient for use wherever needed in 
shipyards, factories or machine shops. 
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The. pump is entirely independent of the cylinder, 
making the valves and pump parts easily accessible. In 
shops equipped with a hydraulic system the hand pump 
may be eliminated and direct connection made to the 
high-pressure pipe line. 

The ram and cutter are guided by a machined groove 
to insure accurate shearing. After the ram has made its 
cutting stroke, the pressure is released by turning the 
handwheel on the pump and the ram is returned by the 
rack, pinion and lever arrangement. The pinion lever is 
shown pointing toward the left. The teeth of the rack 
and pinion are protected from excessive stresses due to the 
jump of the ram at the instant of rupture by mounting 
the pinion upon a spring. The gage, directly connected 
with the pipe line, indicates the exact pressure at all 
times. 
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A Machine-Shop Fire 


(Continued from page 796) 


This caused a puff or intense combustion, which spread 
to the tank and produced the explosion which immediate- 
ly filled the building with dense, black smoke. One of 
the dead was a boy whose body was found within ten 
feet of the japanning oven. 

In the office of the Lindhe Shim Co., on the floor 
above, were three stenographers and the shop manager. 
All four lost their lives when the flame, fumes and 
smoke burst through the floor. Mr. Lindhe and a boy, 
who were directly above the japanning furnace, escaped 
through a nearby door to a fire escape. 

The building was of the regular loft type so common 
in large cities, with brick walls, wooden stairways and 
floors, and fire escapes front and back. It is claimed 
that some of the ladders were wired fast and hindered 
the work of rescue, though it evidently was not respon- 
sible for the failure of the victims to use them. The 
fumes and smoke evidently prevented them reaching the 
fire escapes. This, however, is no excuse for their not 
being in usable condition. 

Machine shops, as such, probably have a small fire haz- 
ard. This is particularly true of most large and modern 
shops. But there are hundreds of small shops like the 
Royal, doing more or less hazardous work, such as japan- 
ning, using benzine and gasoline, etc., and, from their 
very size, with inadequate equipment. Operations of this 
kind carried on without the best equipment obtainable, 
are a menace to all who are in the immediate neighbor- 
hood. This should be prevented by stringent restrictions 
as to the methods employed, and even though this might 
result in restricting work of this kind to those specially 
fitted for it, the results would undoubtedly be increased 
safety for all concerned. 

The two interior views show the Royal Machine Works, 
dripping wet and with everything as the fire left it. Fig. 
3 shows the office in the foreground and gives an idea 
of the state of a man’s desk and its contents after such 
a fire. The main gas-supply pipe lies across the top of 
the desk, while the japanning oven is seen at the ex- 
treme back of the shop. 

Fig. 4 is taken from a point half-way down the shop 
to show the japanning oven at closer range and the 
havoe wrought on the machines and their accessories. 

The fire undoubtedly came from the volatile liquid 
coming in contact with the flame, no matter how this oc- 


AMERICAN MACHINIST 





Vol. 39, No. 19 


curred. Even if the operator’s gross carelessness ‘9uld 
be proved, the results are equally disastrous. One way 
to prevent such accidents would be to use electric hea ers, 
so that there could be no flame to ignite the liquid. And 
while this might prove more expensive than gas. the 
money loss from one fire like this, to say nothing 0° the 
loss of life, would go far to make up the extra cos: fo 
many years. 

It is not the importance of this particular fire that 
leads us to devote so much space to it. It is simply ‘hat 
it is typical of so many small-shop fires and points out the 
dangers which lurk in them. 
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STEAM BOILERS. By E. M. Shealy. Three hundred and 
fifty 6x9-in. pages; 185 illustrations; indexed; cloth bound 
Price, $2.50 net. McGraw-Hill Book Co., New York, N. Y 

This book is the fourth volume in the Wisconsin Exten- 
sion Division Series. It has been written out of the experi- 
ence in correspondence teaching in the Extension Division of 
the University of Wisconsin. It is the result of a well ma- 
tured plan to produce a text suitable for instruction by mail 
and developed from actual experience. Thus it is written 
primarily for correspondence students, but is also intended 
for firemen and others who may be in responsible charge of 
the boiler room. 

To fulfill its main purpose, the operation of boilers rather 
than their design has been treated of in detail. There is much 
descriptive matter relating to boilers and boiler-room equip- 
ment, as it is realized that many firemen are familiar only 
with the particular equipment that they happen to be using; 
and these men wish to know something of other types with 
which they may some day come in contact. 

The book is divided into 22 chapters, the headings of 
which are: Types of Boilers; Water-Tube Boilers; Boiler Cal- 
culations; Stays and Staying; Heat and Work; Effect of Heat; 
Properties of Steam; Actual and Equivalent Evaporation; 


Fuels; Chemistry of Combustion; Methods of Firing; the 
Smokeless Combustion of Coal; Settings; Piping and Boiler 
Fittings; Boiler Accessories; Chimneys and Drafts; Boiler- 


Feed Waters; Feed-Water Heaters; Inspection and Care of 
Boilers; Boiler Testing. 

It is of importance to note that the chapters dealing with 
the chemistry of combustion and fuel form a basis for the 
proper study of fuel, and are especially timely, because of the 
demand for efficient combustion and the attention to preven- 
tion of smoke. Following the two chapters mentioned are 
two others which deal directly with firing and the smokeless 
combustion of coal. These chapters treat of the best methods 
of using fuels and of different forms of furnaces and ap- 
paratus for securing smokeless combustion, as well as of the 
construction and use of various forms of mechanical stokers. 
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Robt. P. Schoenijahn is at present factory manager « the 
M. W. Robinson Co., Newark, N. J. Mr. Schoeijahn was pre- 
viously connected with L. B. Marks and J. E. Weodwell " an 
engineering capacity. 

H. E. Moon has been appointed manager of the Salt «ake 
City office of the Sullivan Machinery Co., succeeding *: ron 
G. Doll, recently resigned. Mr. Moon was heretofore .5S0- 
ciated with the Denver branch. 
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Richard B. Hemming, president of the Hemming Bre-. Co» 
Inc., New Haven, Conn., died at his home in that ci ©» on 
Oct. 17. 

Simon Ross, president of the Ross-Moyer Manufac' iring 
Co., and vice-president of the United Shoe Machinery C0» 
died at his home in Cincinnati, Oct. 19. 
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The Manufacture of Wire Wheels 


By E. A. SuverKRopP 


SY OPSIS—The use of wire wheels in the automobile 
ind istry in this country is of comparatively recent date. 
The Rudge Whitworth detachable wheel is now manufac- 
tured here by the Standard Roller Bearing Co., Philadel- 
phic, who imported a complete equipment of machines 
an’ tools from England for the purpose. 
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‘he wire or suspension wheel was invented in England 
about 50 years ago. Its principal characteristic is that 
a road shock to the tire or rim causes a great decrease in 
tension on the few spokes nearest the road and a slight 
increase in tension on the many spokes away from the 
road. With the artillery or compression wheel the condi- 
tions are reversed. In that, the stresses are greatly in- 
ereased on a few spokes and there is a very slight decrease 
in stress on the many. 

The use of wire wheels for bicycles, sulkies and other 
vehicles was considered good practice, but wheels which 
were excellent for these purposes were failures when ap- 
plied to motor cars. One of the principal troubles with 
the old double-spoked wire wheel was the tendency of 
the spokes to become loose at the rim and hub. This 
difficulty is overcome in the Rudge-Whitworth triple- 
spoked wheel shown in Figs. 1 and 2. This wheel has 70 
spokes in tension, throwing the rim into compression. 
In Fig. 2 it is shown with a Houk rim for detachable 
tires, but the wheel itself is also detachable. 

The Standard Roller Bearing Co., Philadelphia, Penn., 
is now building this wheel. In many of the operations 
the original English tools are being used, but on the 
whole the manufacture is being rapidly Americanized. 

In Fig. 3 is shown the machine used for polishing the 
rims. At A is an ordinary polishing head equipped with 
a canvas wheel. The rim B is mounted in the simple 
three-jawed chuck C. Two of these jaws are actuated 
by screws of fine pitch and when once set for a given 
size of rim remain set. The third jaw D is provided 
with a coarse-pitch screw for rapid manipulation when 
placing or removing rims for the chuck. 
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Fic. 1. Ruper WurrwortH Wire WHEEL 


The chuck is mounted on the spindle Z, which is free 
to turn in the bearings F' of the bracket G. A friction 


brake H is also mounted on the spindle Z, and is con- 
trolled by the handle 7, which is also used to rotate the 
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Fic. 2. Section oF THE WHEEL 








Fie. 3. WuHeEEt-Rim PoLIsHING 
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bracket @ on its circular seat. Long- and cross-feeds are 
provided for the rim-carrying device so that all parts to 
be polished can be readily brought into contact with the 
abrasive wheel. The friction between the abrasive wheel 
and the rim, during the polishing process, causes the rim 
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and hubs. The process is a chemical one, and more or 
less of a secret. The rust-proofing department is shown 
in Fig. 4. The rims and hub shells are boiled in the 
chemicals in the tanks at the right, for from 20 to 90 
min., according to conditions, They come from this up- 














Fig. 5. STAMPING DEPRESSIONS 

















Fie. 6. Prercine THE Rims 


Fic. 7. EXPANDING ARBOR 
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Fic. 9. COUNTERSINKING SpoKE HOLEs 
to rotate, and this rotation is retarded by the friction 
brake. 

The shells for the centers of the wire wheels shown at 
A, Fig. 2, are also polished to prepare them for rust- 
proofing, but it is a free-hand job and no special fixture 
is used for holding them during the process. 

Rust caused much trouble with the earlier wheels, 
but this has been prevented by rust-proofing the rims 


Fig. 11. Drittine Large FLANGE 
eration a dull gray and will withstand prolonged <- 
posure to moisture. 

The rust-proofed rims go to the punch press, shi 2 
in Fig. 5, where the depressions for the heads of lie 
spoke nipples are struck. The rim rests on the | ™ 
carrying the embossing die and the side abuts againsi '1¢ 
gage A. Several presses are used for this work, he 
gages being set to accommodate the work for the var us 
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rows of depressions. After the first depression is struck, 
it, in conjunction with the gage B, indexes the next de- 
pre-ion. After all the depressions are made, the holes 
for ‘he nipples are punched in the center of each de- 
pre-sion, as shown in Fig. 6. The gage bar A is gradu- 
ate so that the gages B are readily set to width. The 
: B are also graduated for ease in setting the clamps. 
e shells are made of pressed steel. They are turned 
to «xact length, necked down for the spoke ring B, Fig. 
2, «nd turned on the large diameter all at one setting on 
the expanding arbor shown at A, in Fig. 7. One of the 
spring jaws B, of which there are four, is shown broken 
away for clearness. The taper plug C screws into A, and 
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expands the spring jaws. <A holder carrying three tools 
D, E and F is carried in the tool post. The tool D 
rounds the edge of the large flange, and FE necks the 
small end while / faces the small end the correct dis- 
stance from the flange at the large end. 

The rings for the small end of the shells are shown 
at A, Fig. 8. They are counterbored at one end a press 
fit for the shells. Before being pressed on the shells, they 
are drilled in the index jig shown at B. The holes in the 
rings are countersunk on the inside as a seat for the 
spoke heads, which operation is shown in Fig. 9. The 
work rests on two pins. Indexing is by hand and the 


countersinking pressure seats the work against the pins 
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Fig. 12. TIGHTENING SPOKES ig. 13. ASSEMBLED WHEEL ON TRUING 


STAND ror FINAL ADJUSTMENT 


and angle plate. Before these rings are assembled, they 
are heat-treated, and the angle seat for the locknut care- 
fully ground to the correct angle. 

The rings are forced on the shells in the screw press, 
shown in Fig. 10, and the holes in the large flange are 
drilled in the jig shown in Fig. 11, in correct relation to 
the holes on the ring B which are used to index with. 

From here the hub goes to the rust-proofing depart- 
ment previously described, and shown in Fig. 3. The as- 
sembling of the wheels is practically a hand job. The 
spokes are entered through the holes in the hub and the 
nipples are passed through the holes in the rim and 
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Fie. 17 Gane or Heavy Drituine MACHINES 
screwed on the threaded spoke ends. The wheels thus 
loosely assembled, then go to the machine shown in Fig. 
12. The spindle A drives, through gearing, the nipple 
wrench B. The movement of the lever C toward the 
wheel forces the nipple to a seat in B and throws a clutch 
which starts the spindle A. Throwing it in the opposite 
direction stops the spindle and releases the rim. 

The wheels now go to the truing stands shown in Fig. 
13. This process requires patience and natural ability. 
The rims are brought to within 1 mm. (about 0.040 in.) 
of truth. 

The spokes protruding beyond the heads of the nipples 
are cut off with hammer and chisel by hand, as shown 
in Fig. 14. 

Fig. 15 shows at A a rear hub; at B a front hub; at 
Ca dust excluder; at D a dummy hub; at F a cap 
wrench; at / a tire ring tool and at G a spanner. These 
hubs on which the shells of the wheels seat are made from 
drop-forgings and a number of interesting operations en- 
ter into their manufacture. Formerly the machining of 
these was done in heavy turret lathes exclusively. Much 
time has been saved on the job by performing four of 
the operations on two gangs of four heavy Baker drilling 
machines. . 

A section of the inner hub is shown in Fig. 16, 
and in Fig. 17 are shown the two gangs of drill- 
ing machines equipped with a special outfit of drilling 





Fie. 18. Jia HANGING ON CRANE 


jigs and tools for machining the hubs. Each machine is 
provided with a slide A, upon which is mounted a sliding 
seat or holder B for the jig C, in which the hub forgings 
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clamped. The slide A is equipped with hinged stops 
which are set to bring the work into correct alignment 
‘h the spindle. The front stops are hinged to swing 
of the way when the holder B is slid forward. 
‘he gang of drilling machines is served by one one-ton 
ague electric hoist. The drilling-machine operations 
the hub are performed as follows: ‘The tools £, F, 
and H for the four operations are mounted in their 
espective spindles. The work is clamped in the jig C, 


which is lifted by the crane into its seat in the holder B. 
The holder is then pushed back against the rear stops D, 
the front stop D is swung over and the setscrew in it 
tightened against B. The machine is started, the tool 2 
fed to depth and withdrawn. The front stop D is swung 
back and B is pulled forward to the position shown 
in Fig. 18. The electric hoist is hooked on to C, carried 
to the next drilling machine and seated in the holder. 
In the meantime, another jig C is mounted in the holder 
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Fig. 23. BroacHING THE WHEELS 
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B in the first machine. Thus the work passes continu- 
ously from one machine to the next till finished. 

The hubs are hobbed on the outside by the operation 
_ shown in Fig. 19. An improvement over this method is 
shown in Fig. 20. The formed turning tool A was used 
to produce the milling cutter B. To produce the tool A, 
a ring of annealed high-speed steel was hobbed the same 
as the hub shown in Fig. 19. A section of this ring was 
then hardened, secured to a shank as shown in Fig. 20, 
and used in the lathe to turn the milling cutter B. The 
hobbing time is 45 min. with a cutter speed of 80 ft. 
per min. and a feed of 0.040 in. per revolution of the 
hub. On the rotary gear cutter, in cutting 12 teeth at a 
pass, the time is a little over 10 min. per hub. The hub 
was left off the arbor ( for clearness when the photograph 
was taken. 

An interesting operation in thread milling is shown 
in Fig. 21. The locknuts A (shown at C, Fig. 2) are 
held in a spring collet B in the dividing head. The cut- 
ter is held in the spindle of the vertical milling attach- 
ment. The teeth on the cutter are just a series of rings 
with no lead, the lead being obtained by means of a large 
master nut contained in the body of the fixture. Suffi- 
cient relief being necessary on each tooth of the form 
cutter, so that there will be no side interference, the mas- 
ter nut advances the ring a distance of one lead in a com- 
plete revolution, which is all that is necessary to com- 
plete the locknut, as the form cutter covers the entire 
inside face of the nut. 

The cutter is provided on the end nearest the shank 
with a cutting member, which removes about 250° of 
the outside thread on the nut, to expose a full normal 
section of thread to prevent bruising or jamming when 
being started. 

These locknuts were formerly threaded on a lathe, and 
the production was 24 per day. The miller produces 150 
per day. 

The wheels are enameled as shown in Fig. 22, by the 
dipping process. In all, three coats are given, two rubber 
and one finishing coat. This, on top of the chemical 
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rust-proofed rim, hub and nipples and copper-plated 
spokes, effectively protects them from corrosion. ter 
being rotated to remove the bulk of the superfi 
enamel, they are hung up to drip, then placed in sp. 
trucks and run into the ovens. The baking takes ; 
hours at about 350 deg. F. for each coat. 

The final operation on the wheels is broaching the er- 
rated hole in the shell. This is done as shown in Fig. 23. 
The broaches are made of a series of case-hardened se 
tions strung on a specially heat-treated nickel-stee] 
The broaches are up to about 434 in. in diameter. ‘he 
method of supporting the broach on a traveling carriage 
is very satisfactory and enables the operator to handle 
these large and heavy broaches with comparative ease. 
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Two Large Iron Castings 


The two castings illustrated were made by the Ehr- 
hardt & Sehmer Maschinenfabrik, Schleifmuehle in Saar- 
bruecken, Germany. The greatest inside diameter of the 
casting shown in Fig. 1 is nearly 22 ft., and the weight 
is approximately 38 tons. The castings form parts of the 
turbine-engine equipments of ships of the “Imperator” 
class, which are now being built in Hamburg. 

When the castings were ready for delivery it was dis- 
covered that there was no rolling stock capable of hand- 
ling such large and heavy pieces. In consequence the 50- 
ton special car shown in Fig. 1 was constructed by the 
Waggonfabrik Fuchs, Heidelberg, Germany. 

In Fig. 2 is shown the housing of a high-pressure re- 
verse turbine approximately 14 ft. high. 

cAd 
xd 

In soldering, resin, either as a powder or an alcoholic so- 
lution, is a splendid flux where speed is not required, ac- 
cording to a paper read before the American Foundrymen’s 
Convention. However, it has the undesirable property of 
leaving a sticky, gummy mass after the evaporation of the 
alcohol, which is quite a hindrance in some kinds of work. 
Quite often a quantity of carbon and half decomposed resin 
is left where the solder is to follow. For ordinary work, 


where a non-poisonous flux is desired, resin is perhaps the 
most desirable. 
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Notching Spiral Grooves of Milling Cutters 


By G. W. GRADWELL 


8} VOPSIS—Details of a lathe with the necessary modi- 
fic tion to enable notches to be cut on slab-milling cut- 
ters. Drawings of the lathe changes are shown and the 
gecr and cam combinations fully explained. A table is 
giien with proportions of the cutter notches. 

33 

it is generally recognized that the nicked cutter or the 
one with notches or serrations in the spiral teeth possesses 
advantages over the plain spiral cutter, especially when 
required for heavy and fast cutting. 

Fig. 1 shows a partial development of the teeth of 
such a cutter and the table gives a list of notch propor- 
tions for a set of cutters from 1 to 101% in. in diameter. 
The arrangement is such that while the chips will be ef- 
fectively broken up, the notches are amply covered and 
at the same time sufficient allowance is made for a good 
flow of lubricant to the cutting edges and work. 

The number of teeth is in each case divisible by three, 
as marked at A, B and C, Fig. 1. The notches there- 
fore come opposite each other every three teeth. In other 
words, the number of times each is covered in one circum- 

. number of teeth in cutter 
ference is — ee the ends are, how- 
ever, left full. When a large number of cutters are to be 
notched, a backing-off lathe is a most useful tool for the 
operation. 

Where this facility is not available, the following addi- 
tions to an ordinary screw-cutting or toolroom lathe, will 
make that tool very efficient for the notching process and 
also permit of it being quickly adapted to ordinary turn- 
ing work. 


Tue Mopiriep LATHE 


The engravings show a toolroom lathe modified and fit- 
tel up for notching slab-milling cutters. Fig. 2 is the 
front elevation, Fig. 3 the end elevation (fast head), Fig. 
4 the end elevation with the loose head removed and 
showing the cams and rod in section. 

Fig. 5 is the plan, with the headstock backshaft gearing 
not quite correctly placed, but so arranged as not to cover 
the pinion shaft B. True positions of the shafts are 
shown in Fig. 3. The standard tool post, rest and slides 
with the surfacing or bottom slide screw, have been re- 
moved and additional parts fitted as follows: The gear 
bracket A is fitted to the arm of the headstock and car- 
ries the shaft B with the pinion C capable of sliding 
eniwise into the gear with the pinion J) on the head- 
stock back shaft. The pinions C and D have each the 
sare number of teeth. The free end of the sliding pin- 
10 shaft B connects through change gears FE, F, G and 
H .9 the long shaft I, which is supported from the lathe 
be’ by the swing frame bracket J. The shaft J passes 
threugh and drives by means of a sliding key, the spur 
Wiel K, which gears with Z and so gives motion to 


D m. of Revs. of Cam 
\ utter No. of Teeth O per rev. of Gears at 
‘hes Work E F G 
a. t0 3 12 4 30 60 80 
3; to 44 15 5 50 60 60 
to 6 18 6 45 60 60 
bi to 8 21 7 70 60 60 
8} to 104 24 8 80 60 60 


miters M and N. Miter N is-free running, both in th 
bracket bearing Q and on the cam rod R. It carries the 
face cam O, which acts against a corresponding cam P. 
The development of the cam O is shown in section. 

It will be seen from Fig. 4 that the cam P is pre- 
vented from revolving by a T-headed key, but is allowed 
end-sliding motion, which is transferred through the 
cam rod F# to the slide 7. Locknuts on the screwed end 
of the cam rod in conjunction with the spiral spring S 
allow the position of the tool slides to be set to or from 
the lathe center. The spiral spring S also insures that 
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Spacing of Notches 
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Fie. 1. View or Cutter Norcres 


the two cam faces shall be kept in contact. The gearing 
bracket Q fits over the V’s of the saddle, is easily fixed or 
removed and is self-contained with cams, miters and spur 
gears. 

The additional new parts at the front of the carriage 
are the bottom slide 7’, connected to the cam rod R, and 
free to move on the saddle V’s under the control of cams 
O and P;; the intermediate slide U with hand adjustment 
in line with the bed; the top slide V having slots for fix- 
ing the tool holders W with adjustment toward the lathe 
center. To the faceplate is fixed a driving dog XY with 
space between the forks to allow for adjusting the spiral 
tooth of the cutter correct to the notching tool. 

At the end of the guide screw in place of the change 
gears is a large dividing disk Y, having eight divisions 
around its circumference. Since the screw is 4%4-in. pitch, 
when the saddle nut is in gear with the screw thread, the 
turning movement represented by each division on the 
disk Y will give a traverse to the carriage of #% in. 


Minimum Pitch of Groove Tooth Guide Screw 
Distance Notches Width Width Adjustment 
from end K 4 M N Y 

H Inches Inches Inches Inches Revs. 

40 ts ts an } 

40 ; 4 ; } 

40 if 3 

30 ; 1} ; 

40 j ifs 1 i 

40 1 1 1} 1 


TABLE OF NOTCH PROPORTIONS FOR CUTTERS 
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The following information, using the table, will apply 
to notching a 4-in.diameter cutter having 15 teeth. The 
cutter is shown in cross-section, Fig. 6. Since the notches 
come opposite each other every three teeth, 1,5 = 5 teeth 
have to be notched in one turn of the cutter. To make 
each notch, the tool takes up five positions, these posi- 
tions being shown for convenience in a circular path 
around the cutter. It will, however, be understood that 
the cutter revolves past the tool. 

Positions 1 to 2 show the tool at rest clear of the 
cutter. Positions 2 to 3 show the tool moving inward 
toward the lathe center. Positions 3 to 4 show the tool 
at rest while the notch is being cut. Positions 4 to 5 
show the tool moving outward from lathe center. 


CuTTING THE NOTCHES 


Place the 4-in. diameter cutter on its arbor, place drives 
on the square end and set between the lathe centers. Then 
place the two tools, 7% in. wide at the cutting edge, in the 
holders and set them in the slots of the top rest, 14% in. 
apart. (J. 1., Fig. 1.) Place change gears at the back of 
the lathe # 507, F 60T, G 60T and H 40T, this setup 
giving in combination with the constant 4 to 1 gear at 
80x 50X60 eg 
30 x 60 X 40 = © Tevolutions 
of cam O per revolution of cutter. Drop the saddle nut 
into the guide-screw thread and set the disk Y to indi- 
cate zero. Move the rest U by the handwheel until the 
end tool nearest the fast headstock is 5g in. from the 
edge of the cutter column K. 

The gearing up being now complete, the lathe should 
be started with the headstock gears running through the 





the front of the headstock 
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double gear, and while the tools are clear of the cviter, 
their positions noted to see that the spiral teeth 
notched will strike the tools correctly; in other words, 
that the tools will feed in and dwell at the right - 
ment. If it is found that considerable adjustmen’ is 
necessary to obtain the conditions, the pinion C mu-~ be 
moved out of gear with D, the faceplate turned rou’ a 
short distance and the pinion C then replaced. A 
slight adjustment can be made by means of the sc: ws 
in the driving dog XY. Having obtained the proper adj: .t- 
ments, start the lathe and commence notching by fee 
in the top rest until the full depth is obtained. (A ; 
tive stop may be used to maintain uniform depth.) 


THE DEVELOPED NOTCHES 


Fig. 1, which shows a developed portion of the cutter 
teeth, will help to explain the method of working. ‘The 
teeth are marked A, B and C in rotation around the cir- 
cumference. The two tools are shown in cross-section of 
their cutting edges at J/, this being assumed to be the 
starting point of the cut.. Having cut these two notches 
in the teeth A and C completely around the circumfer- 
ence, withdraw the top rest V until the tools are clear 
of the cutter, and revolve the dividing disk Y on the 
guide screw through five divisions. This will give a tra- 


verse of saddle toward the loose headstock of 544 K % = 
is, and will bring these teeth into correct position with 
relation to the tools and feed top rest in the lathe center, 
as before. This operation will be repeated for positions 5, 
3,, 4, 4,, 5, 5,. 

The notches will now be as shown in Fig. 1, and the 
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next step is to bring the tools into position 6, 6,. 
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do this, the disk Y must be revolved 3°/, revolutions, 
raversing the saddle toward the loose headstock a dis- 
ance of 1% in., the later operations being exactly as de- 
-cribed and continued until the notching is completed. 
Sy this arrangement the complete set of cutters from 1 
n. to 101% in. diameter can be notched with the use of 
one set of cams O and P, the timing alone being altered 
by the change gears. 

Although only two tools are assumed to be in use for 
the work described abéve, the number is limited only 
by the length of surface of the top rest V and the strength 
of the lathe drive. As provision should be made for the 
cutters to have R or LZ hand spiral, at least six tools 
of each hand, of widths to suit the column M will be 
necessary. A sample of the tools is shown in Fig. 7. 

To make the use of a milling cutter profitable it is im- 
portant that it should be carefully hardened and accu- 
rately ground. When in use, the speed and feed should 
be suitable for the work, whether hard or soft, clean 
metal or scale, cast iron, steel or brass. If on steel or 
brass, a good flow of. lubricant should be used to wash 
away cuttings as fast as they are made, and so give the 
cutter a chance to cut instead of rubbing off the metal 
and its own cutting edges at the same time. The ma- 
chine must be capable of withstanding the cutting 
stresses and the arbor must be true with the cutter and 
with the machine spindle. The spindle bearings and feed- 
ing slides must be accurately adjusted, and the remaining 
slides locked to prevent shaking. 
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A New Angle on the Training of 
Salesmen 
By G. B. Crain, JR. 


A good deal has been said and written about the neces- 
sity of training salesmen to a knowledge of the products 
that they are selling, with the idea that they will acquire 
not only the written information appearing in catalogs 
and technical publications, but also first-hand knowl- 
edge, such as comes from a trip through the manufactur- 
ing establishment and actual inspection of the various 
vrocesses through which the material passes to the fin- 
ished state. This is beyond question desirable, if not 
‘ecessary, for the day when good salesmanship was be- 
ieved to consist of glib talking and “smartness” has 
passed. Today a man must know his goods and know 
‘iow to explain them to the satisfaction of his customers. 

The number of large concerns which have undertaken 
-0 give thetr salesmen technical training so as-to fit them 
‘or the work of presenting their proposition intelligently 
‘s sufficiently large to demonstrate, if a demonstration 
vere needed, that the plan is worthy of general adoption. 
‘t may be questioned, however, whether the education of 

ne salesman, technically, is complete with a trip through 
is own plant. He has acquired, it is true, a thorough 
<nowledge of what his product is and how it is made, but 
is this all that the buyer wishes to know? Are there 
not other equally important fields left unexplored, a 
knowledge of which is just as essential as that indicated? 

This was suggested recently when the salesman of a 
large machinery house, which manufactures a product in- 
volving large amounts, went to the head of the establish- 
ment with a suggestion. 
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“Mr. Smith,” he said, “I believe that we are making a 
serious mistake in a certain direction. There is not a 
single salesman out on the road for this house who could 
install or operate the equipment which you are manufac- 
turing. Most of us have been through the plant, and 
know the improved methods that are used in producing 
the machinery, and the high-grade materials which go 
into it; but if a customer has trouble in operating it, we 
are absolutely helpless and are unable to advise him.” 

“Oh, that’s all right, my boy,” was the smiling re- 
sponse. “We have a well organized mechanical depart- 
ment, and can always send an experienced man to 
straighten out anything that gets the matter with our 
machinery. Your job is to sell it; we'll take care of it 
after that.” 

“Yes,” returned the salesman, “but part of my job is 
to sell supplies and additions to the people who have pur- 
chased our goods. I call on them regularly, and if there 
is any complaint to be made, I’m the one who hears it. 
At present all I can do is to receive it, for I certainly 
don’t know enough about the operation of the equipment 
to be able to tell the customer whether the machinery 
or the operator is to blame. The result is that I take the 
complaint, feeling like a whipped dog, because I can’t 
make any defense, and turn it into the office. Sooner or 
later it goes through the correspondence mill, detailed 
statements are asked of the owner, and by the time he 
can get service from us, half of his busy season is gone 
and he is as sore as he was before, or possibly a little more 
so.” 

“Do you experience many cases of this kind?” inquired 
the head of the house. 

“Right along,” said the salesman. 

The president of the company was far-sighted enough 
to see the possibilities that lay in that direction, especially 
as his product is frequently sold to people without pre- 
vious experience with that kind of equipment. Assum- 
ing that the salesman would not have come to him to 
state the case without having a solution of some kind to 
offer, he invited suggestions. 

“My plan,” said the sales expert, “would be to go into 
the factory of a buyer of our goods, work with our ma- 
chine, learn it thoroughly, from one end to the other, and 
acquire enough information about it from constant hand- 
ling to be able to take care of it properly, no matter 
whose plant it is in. In other words, I want not only to 
know how our machines are made, but how they work, so 
that I can take care of a serious complaint, which usually 
means a balky customer, without the interminable de- 
lays which usually ensue at present.” 

The matter was not decided off-hand, of course; but 
the head of the concern talked it over with other execu- 
tives, consulted with salesmen traveling in other territo- 
ries, and finally came to the conclusion that his roadmen 
did not have the technical information that they needed. 
It did not appear possible to him, however, to send each 
one of his salesmen to a plant where his products were 
being used, and permit them to remain there long enough 
to absorb a sufficient amount of practical information 
regarding the proposition. Consequently, a better plan 


was evolved. 


This consisted of the erection, at the factory, of a 
model plant, equipped with the products of this manu- 
facturer. One of the smaller models of the machines 
turned out was used, but in all other respects the plant 
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was the counterpart of those visited by the salesmen. Noth- 
ing was overlooked, and operations were carried on just 
as though the machinery were being run on the outside. 

Salesmen’s conventions had been regularly held at the 
establishment, in order that the men might familiarize 
themselves thoroughly with the methods used in the 
manufacture of the machinery they were selling; and to 
this was added a course in practical mechanics, consist- 
ing of the operation of the plant, which had been in- 
stalled for the purpose. 

The salesmen donned overalls and jumpers, took les- 
sons in the work from the practical shop man who was 
usually sent out on service work to assist owners in the 
operation of their equipment, and labored as earnestly to 
find out how the machine acted after installation as they 
had done to acquire the detailed knowledge of how it 
was constructed and put together. Whenever anybody 
wanted to investigate, he was given free rein, and the re- 
sult was that a lot of facts which none of the salesmen 
had ever been familiar with were brought to light. They 
discovered a great many “talking points” for use in sales 
work, which they had been overlooking for years, simply 
because they had not given themselves an opportunity to 
find them. 

It was not expected that the experience at the factory, 
which covered only a few weeks, would be complete 
enough to enable them to handle any kind of mechanical 
job connected with the operation of the machinery they 
were selling; but it was intended that they should get a 
sufficiently accurate knowledge of operating conditions 
to be able to analyze complaints and possibly to assist 
the owner in finding where the trouble lay. In most cases 
Mme fault was with the manner of operation, and after a 
short course in handling the equipment, under proper 
conditions, the salesmen were in a position to detect er- 
rors of this kind on the part of others. 

CULTIVATING FuturE BUSINESS 

The point is, of course, that the wise manufacturer 
does not stop with a sale and an installation, nor even 
with the collection of the bill. He wants to keep in touch 
with his customer, insure his being satisfied, and eon- 
sequently deserve and get any “repeat” orders coming 
from that establishment. This is known as taking care 
of the customer, and there is no one so well able to 
handle this delicate work as the salesman who got the 
order in the first place. It strengthens his position im- 
mensely for him to be able to look after matters of this 
kind personally, instead of finding it necessary to pass 
them on to the people in the office in the hope that they 
will be handled quickly and efficiently enough to keep the 
customer from being offended. 

The best salesman in the world finds it a hard matter to 
win back a customer who has been lost by poor handling 
after his name has been put on the books. It is a good deal 
easier to sell a new account altogether. That is why 
giving time and attention to the work of fitting the sales- 
man to handle, to a certain extent, at least, the practical 
problems connected with the operation of the machinery 
he is selling, is sure to be a paying investment. 

In the sale of material, such as steel, the chief concern 
of the salesman is to know his product with relation to 
its fitness for the uses of the customer. After fhat he is 
not interested in it, for the work of manufacturing it .s 
heyond his field. But the machinery salesman who is 
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compelled to part company with his customer as soo: 2s 
he gets the order, and can take no part either in insus/n¢ 
the proper installation or operation of the equipmen: ‘s 
at a big disadvantage, especially if someone else |.» 
pens along who knows all about that end of the }. .i- 
ness. 

The demand for technically trained men for sales w 
is growing steadily. The technical schools are deliverir 
large number of recruits to the engineering and operat: 
departments of manufacturing companies, but they 
also supplying their quota for sales works, and even to ‘»¢ 
unpromising field of the purchasing agent, for here, te 
detailed and practical knowledge is a big help in time o 
trouble. If the salesman is without the knowledge that 
can come only from the handling and use of the goods 
he is trying to sell, he ought to acquire it, either by 
going into the plant of his customer, by adopting the plan 
suggested, or in some other way. The end is important 
enough to warrant thorough consideration of the meaus. 


A Simple Method of Making Concave 


Knurling Tools 
By E. 8. Moore 


A simple method for cutting the notches in concave 
knurls is shown in Fig. 1. This is a considerably cheap- 
er and simpler method than cutting them on the milling 
machine, using the index head. 

To cut the teeth of the knurl, it is mounted on an or- 
dinary tool bar A by means of a shoulder screw which 
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allows it to revolve freely. The tool bar is secured in *\¢ 
tool post of an ordinary center lathe, the knurl being ! 

el and the center line being at the same height as 
center of the lathe. A master tap B is held in the dr: 
in chuck to keep it rigid and the tail center is brou 
up to it. The lathe is then revolved and the knur: ° 
be cut is fed up to the master tap. The thread acts 5 
a worm and automatically revolves the knurl, at the sa 
time cutting the teeth required, working in the same ™ 
ner as hobbing a worm wheel. 

The only difference between knurls cut in this man 
and those cut on the milling machine is that the te 4 
are at a slight angle, as shown in Fig. 2. This is ° 
detrimental to either the tool or the finger nut that - 
to he cut. A sample of a knurled knob made with ‘” 
style of tool is shown in Fig. 3. 
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Automatic Features on Machine Tools* 


By Epson 


SY NOPSIS—This article deals with the advantages of 
designing machine tools, incorporating special features 
which are used for performing particular operations. 
Cases are cited where such a procedure has been advan- 
tageously used, either by changing over existing tools, or 
by manufacturing an entirely new machine tool. An in- 
stance of a machine designed with motor drive and rhe- 
ostat for changing speeds, which was placed in a con- 
venient position, so that the workman could operate 
without moving his position, is given. 
33 

Recent years have been active ones on the part of ma- 
chine-tool builders in taking advantage of the many im- 
provements that have been suggested in the way of spe- 
cial devices, attachments and accessories for machine 
tools for the purpose of increasing the field of useful- 
ness of the tools, lessening the cost of production and in 
some cases reducing the skill necessary to operate. 

The history of the automobile business in regard to 
machine-tool requirements, if reviewed, will show that 
when the business first started, machine-tool builders had 
no difficulty in selling standard tools for this service ; 
but, as the business reached a sounder footing, and time 
permitted giving more attention to the methods of manu- 
facture, it was found advisable in a great many cases to 
demand machines capable of performing particular opera- 
tions or similar operations to those for which they were 
intended. 

This has prompted some machine-tool builders so to 
design their tools that they can now supply not only this 
demand, but also the demands for tools equipped to do 
a Wider range of work. My attention was recently called 
to an instance where this had been done in the re-de- 
signing of a horizontal boring and drilling machine, so 
that it could be offered simply for boring operations, and 
not as a-high-class precision tool. The machine was ar- 
ranged with a reasonable amount of changes in feeds and, 
speeds; and, as a jig would be depended upon for accur- 
acy of work and duplication of parts, the spindle of 
the machine merely acted as a driver and feeder. The 
machine was further arranged for belt or motor drive. 

What has been said regarding the tendency of auto- 
mobile builders in ordering tools, is also true of other 
‘arge manufacturing companies; but possibly, not to so 
warked a degree, because their products are not so well 
standardized or defined. 

This condition was very apparent in placing about 
one hundred thousand dollars worth of medium-sized 
machine tools in a new factory for a line of work which 
s manufactured in large quantities. It was advisable 
‘or several reasons to direct motor drive all these tools 
and an effort was made to do so, but it was soon found 
that this could not be accomplished with all the machines 
that were considered desirable to use on the work and 
could be supplied promptly. For instance, some of the 
engine-lathe and milling-machine operations necessary 
im this work were of a light and simple character, and 
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could be done on stud lathes or cone-type millers econ- 
omically; therefore in most cases the standard lines of 
motor-driven engine lathes and high-power milling ma- 
chines were considered too expensive to install, which of 
course, prevented carrying out the idea of motor driving 
all the tools as originally desired. 


THE Usk or STANDARD TOOLS 


It can readily be seen that it is not generally consider- 
ed desirable or profitable to use so-called “standard or 
fully-equipped tools” on a line of standard apparatus. 
While it is appreciated that it is to the machine tool 
builders’ interests to make their standard lines of tools 
serviceable for as many purposes as possible, in order to 
be able to meet the different requirements of a majority 
of their customers, they should also aim to make the de- 
signs so that the tools can be sold without the attach- 
ments and special features if not required for the work 
intended. Either this, or else they should carry a line 
of machines of simpler design, which can be used on the 
general run of commercial work. 

Machine-tool builders very often 
users, by time studies or actual demonstrations in con- 
nection with a special piece of work, that the time taken 
can be lessened by the use of their particular tools and in 
such cases from the machine-tool builders’ standpoint, 
there is no reason why advantage should not be taken 
of this gain. With the user, however, this is not the en- 
tire proposition, especially if his production will per- 
mit him to use the machines in question continuously on 
such a line of work, which is very often the case. Under 
a condition of this kind, any special features or attach- 
ments other than those actually needed for the work in 
question, are of no value to the user and on account of 
the high purchase value, the saving in time does not war- 
rant the extra investment. 

Cases of this sort are very common and are discour- 
aging to those endeavoring to be progressive by aiming 
to take advantage of some of the new machine tools 
offered; and, while the machine-tool builders deserve a 
great deal of credit for the great advancement they have 
made in the designs of their tools, for the purpose of pro- 
ducing work rapidly and accurately, it seems that in their 
efforts to do this, they have overlooked the fact that, in 
some lines of manufacture, these tools are too expensive 
to use, and simpler designs, embracing some of the mod- 
ern features will often do just as well. 


show machine-tool 


EXAMPLE OF SpeciAL TOOLs 


These points can probably be made clearer by refer- 
ring to a certain machine the Westinghouse Electric & 
Mfg. Co. has found very useful for their needs and of 
which there are in operation about two hundred. The 
builder of this tool has however, more recently developed 
a fully equipped tool with all the modern attachments, 
making it very advantageous in some instances, but nat- 
urally high priced. He intends to discontinue the man- 
ufacture of the old machine, yet it is very evident that 
en certain classes of work, the older type is just as desir- 
able, and on other classes, the advantage of the new tool 
is neglible on account of the difference in purchase price 
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of the two machines. It would be to the interest of the 
user to have this dld design of tool improved to some ex- 
tent and it would likewise be profitable to the manufac- 
turer, without in any way discrediting the value to both 
parties of the new type of tool. 

In another case, the machine-tool builder in his effort 
to produce a simple tool for a certain line of work, did 
not take advantage of some of the modern attachments 
which would have improved his tool from an operating 
standpoint. The changes in feeds were cut down to what 
was considered the required amount for the service in- 
tended, but to change the feed it is necessary to remove 
and replace change gears, and it can readily be seen that 
a modern change feed attachment would have been far 
more desirable. The value of this machine to the user 
also could be increased if it were equipped with a tra- 
verse for the carriage. 

Still another tool recently installed to improve the 
quality of work and reduce the cost, lacks a certain mod- 
ern feature, which makes the machine more laborious 
and more expensive to operate and it will have to be 
eequipped with this attachment to meet the cost of do- 
ing the operation under the old method. 

These examples tend to show that attachments are val- 
uable, and that a greater effort should be made to apply 
them to the simple line of machines, when they can be 
used to advantage. 


Moror-Driven TooLs 


The demand for motor-driven tools, especially by the 
larger manufacturers, is increasing, as the value of the 
motor drive is becoming more fully recognized ; but some 
tool builders do not seem to realize this fact, or to take 
it into account in their designs. Machine tools so de- 
signed that the only possible way to motor drive them is 
by ceiling-mounting and belting down to them, or by 
placing the motors on the floor some distance from the 
tools, are very unsatisfactory to those desiring such ap- 
plication, and it is safe to assume that this type would 
not be considered if it were possible to find other machine 
tools, better arranged to do the work. 

While this fault can be found with some machine tools 
of recent design, most of them, however, have been on the 
market for years and in place of making them more 
suitable for motor application, some builders have de- 
signed new lines of machines which are satisfactory as 
far as motor application is concerned, but which cost 
considerably more to install on account of the greater 
number of parts or attachments and higher power fea- 
tures. 

While these new types of machines have a broad field 
of usefulness and are profitable on certain classes of 
work, they do not entirely replace the old type; it is 
obvious therefore that users, whose policy it is to motor 
drive, must either belt drive some of their equipment or 
else do on expensive tools, work which could be done as 
economically on cheaper and simpler tools. 


Composition aimed at 





Alloy Per Cent. 

Cu Zn Sn Pb 
SS ELE EP LEE 88 2 10 me 
Leaded gun-metal......... 854 2 94 3 
SET 85 5 5 5 
Low grade red brass....... 82 10 3 5 
Leaded bronze............ 80 ya 10 10 
Bronge with zinc.......... 85 5 10 ara 
Half yellow, half red...... 75 20 2 3 
Cast yellow brass......... 67 31 al 2 
OO SS EEE 614 37 13 oe 


Manganese bronze........ 
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As showing what may be accomplished by a combined 
effort on the part of the machine-tool builders and users, 
an instance may be given of a small hand-milling »),- 
chine, which has been arranged for adjustable-s:cod 
motor drive in a very satisfactory manner, by wider og 
the column of the standard machine to receive the mo’ »r, 
and driving direct to the spindle by means of a spro':ct 
chain. Ventilation is secured through suitable openi:ys 
in the column, and a semi-dustproof condition is obtai:ed 
by covering these openings with a fine-mesh wire scrcon. 
Saving in operating time, and changes in speed are o))- 
tained by the use of a starting and speed-adjusting rie- 
ostat, so placed on the side of the machine, that the oper- 
ator does not have to change his position to start, change 
the speeds or stop the machine. 

This application requires no extra floor space and 
makes a self-contained portable unit which can be readily 
shifted from one location to another, making the tool 
available and desirable to those wishing motor applica- 
tion. 

In making this change the tool builder was put to 
some additional expense, and the purchaser charged 
accordingly for the first machines, but on later. purchases 
the price was about the same as the regular charge for 
the standard cone type. 

This is very uncommon, however, as machines sold for 
motor drive generally cost more, regardless of the fact 
that the full value of the parts not required seems more 
than those added for motor application. 

A few years ago, it was not considered advantageous 
to motor drive planers, but now the adjustable-speed re- 
versing motor drive for planers is generally accepted as 
a decided improvement over the usual method of belt 
drive. 

This is merely mentioned to call attention to the possi- 
bility, by the use of the adjustable-speed motor, of elim- 
inating some of the mechanical speed-changing features 
of other equally important machine tools and in so do- 
ing, of obtaining a more satisfactory range of speeds. 
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According to the “Engineering and Mining Journal,” one 
of the most remarkable meteorites ever recovered was found 
in the days of the Spanish occupation of Arizona by a party 
of soldiers who carried it to their presidio, or military sta- ~ 
tion. After the garrison was withdrawn, this mass of iron, 
weighing 1400 lb., shaped roughly like a signet ring, was set 
up in Tucson on the plaza as a public anvil. No records siow 
when the meteorite fell, and it was not until 1851 that Dr. 
John L. Leconte called the attention of scientists to its ex- 
istence. After that it began a course of wanderings, through 
Hermosillo and Guaymas, Mexico, thence to San Franc'>°0; 
thence by the Isthmus of Panama to Santiago, Cuba, »nd 
finally to the Smithsonian Institution at Washington, PD. C. 
It is known as the Irwin or Ainsa meteorite, after two n 
who made it known to the general public. It is 49x3° ‘n., 
with an opening of 26 in. and a greatest thickness of 1: in 
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The melting points of a number of common alloys ~r¢ 
given in a paper by H. W. Gillett and A. B. North, prese ‘7d 
at the recent convention of the American Institute of M: s 
The following table gives a summary of the results: 


Composition by Analysis ; 

Per Cent. Melting point 

Cu Zn Sn Pb Cc : 
emia ion de sated 995 18. 
85.4 1.9 9.7 3.0 980 179 
oe a (2 samples) 970 17s 
81.5 i0.4 3.1 5.0 980 17! 
aa itt Rpts ae 945 17 
84.6 5.0 10.4 poe 980 179 
75.0 20.0 2.0 3.0 920 169 
66.9 30.8 nega 2.3 895 163 
36.9 4 ete 855 15 
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Tools for Making A Gravity Hinge 


By F. 


SY NOPSIS—Dies used in a California shop for blank- 
ing, piercing, shaving, assembling and forming a novel 
type of door hinge. The two hinge members are blanked 
simultaneously, one passing through the die, the other 
being sheared off at the end. 


-~- 
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The photographs and sketches show an inclined gravity 
hinge and the tools used in its manufacture. This hinge 
has an interesting feature in that the door which it car- 
ries will lift over a carpet, rug or other obstruction, will 
remain open if so de- 
4 sired, and will close of 
its own weight when 
swung from a right- 
angle position. The 
hinge is one of the 
products of the San 
Diego Specialty Works, 
San Diego, Calif., and 
all of the dies and fix- 
tures used in manufac- 
turing it were made by 
this company. 





DETAILS OF THE HINGE 


Fig. 1 shows a right- 
and left-hand hinge in 
closed position. Fig. 2 
shows a hinge in half 
and full open position. 
Without examining the 
construction very close- 
ly, one would never sus- 
pect what a difficult 
job it is to form up one 
of these hinges. It will 
Am, Machinist be noticed that the lift- 
os ing prongs run in a dif- 

Fic. 1. Rient- anp LEFt- ferent direction from 


HANp Gravity HINGES the way the blanks are 
formed. To form each 
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sary to have the forming dies in exact relation with each 
other. 

The material used in the hinge shown is 0.12x4% 
cold-rolled steel, although the hinges are made of different 
thicknesses and widths. The stock has to be the right 
width for, as will be noticed later, the die does not cut 
the blanks at the ends. Fig. 3 shows a male and a 
female blank as they appear before shaving the bearing 
edges and assembling. Fig. 4 shows right and left blanks 
shaved to give the necessary bevel on the inclined sur- 
faces Y, and assembled ready for bending. To make 
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Fie. 2. Hinge 1n HALF-OPEN AND FULL-OPEN POSITIONS 

















right- or left-hand hinges is only a matter of shaving the 
blanks on the proper side. 
THE BLANKING AND SHAVING TOOLS 
Fig. 5 shows the blanking die and punch and Fig. 6 
the layout of the stops. The stop A is a sliding device, 
and is used only in the first step on each strip. After 
punching two slots C and four screw holes, one of the 
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blank separately is out of the question, as they will not 
fi; together like common hinges, and the only way the 
Work can be done is to form the whole hinge together. 
Although it requires several operations, after the hinge 
has passed through the last machine operation no hand- 
work has to be done. To obtain good results it is neces- 


,. “In charge of press and die work, San Diego Specialt 
Works, San Diego. Calif. - ° . 


Fig. 6. Stops oN BLANKING DIE 


slots C goes over a stationary stop C,, shown in cross- 
section, and when the punch descends the first male blank 
is punched and drops through the die; eight screw holes 
and two slots for the next blanks are also punched. 

The stop A is next set forward 1% in. to allow for trim- 
ming at the line B, and the end of the female blank then 
comes against a screw stop as shown at D. This makes a 
positive stop, and, being attached to the stripper, allows 
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the female blanks to drop out readily. It will be noticed 
in Fig: 5 that at the back of the die there is a flat spring 
which presses against two guides, which in turn force the 
stock always to one side, insuring uniformity in the 
blanks. A blanking die of this kind gives very good re- 
sults and is easy to operate. 

After blanking, each blank has to be shaved, or 
broached, twice, in the dies shown in Figs. 7 and 8, 
which are for the right-hand hinge. Each of the two dies 
is arranged for either male or female blanks and also 
for one size smaller hinge. The left-hand hinge is shaved 
in the same kind of die, only reversed. It will be seen 
in Fig. 7 that the blank is supported with one gage at the 
bottom; this gage has a rubber washer in front, making 
it elastic and effective upon every blank arm, though 
some of the blanks should happen to be a few thousandths 
shorter or longer than standard. The angle to which 
the edge is shaved is 20 deg., coming almost to a sharp 


edge on the opposite side. 
ASSEMBLING AND FORMING 


After shaving, the blanks are assembled in the press 
and the plugs A, Fig. 4, are driven in a special die. 
These plugs are an important factor in manufacturing 
the hinges, as they hold the hinge together during the 
entire process of forming. Without them, the manufac- 


MACHINIST Vol. 39, No. 20 
ture of the hinge would be impracticable. After the 
whole hinge is formed up, the plugs are knocked out in 
the shape of a ring. At first, the plugs punched out at 
C, Fig. 6, were used, but as they required shaving, we 
soon gave up that plan, and a blanking die, made to tlie 
right size, was substituted. As the punch has a spring 
stripper, any shape material, scraps and odd ends of stock 
can be used. 
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“he forming is done in stages as indicated in Figs. 9, 
10. 11, 12, 13 and 14, respectively. Fig: 14 is the finish- 
ing operation which is performed after the plugs, Fig. 4, 
are removed. During the forming process it was found 
necessary to support the hinge at the ends, and for that 
purpose strong gages were provided; in the first and 
second forming operations, Figs. 9 and 10, movable gages 
were made as shown in Fig. 15. This kind of tilting gage 
not only gives the hinge a good squeeze, but also keeps 
the blank from jamming, and can be taken out easily. 

in the third forming operation, Fig. 11, the end gages 
are solid and the formed blank is pulled up by the punch. 
Fig. 12 shows the hinge after the “closing up,” in which 
a hardened and ground pin is used. This pin, for the 
reason explained later, is left 0.006 in. larger than the size 
wanted and is 0.003 in. taper. In order to get the hinge 
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Fig. 1%. Frxrure ror Removine Pin From HINGE 
out of the die easily two hooks are used to pull it up, as 
shown in Fig. 16. A slight tap at the small end of the 
pin removes it. Next, another pin 0.002 in: smaller is 
put in and the hinge hit in an upright position as indi- 
cated in Fig. 13. Here no end gages are required, but 
the punch has a pair of extracting hooks similar to those 
in Fig. 16. 

After this operation the two plugs are removed, as men- 
tioned before, in the shape of a ring, in a speciai die, the 
hinge is opened, given the final truing up as in Fig. 14, 
and the pin, which is only 0.0015 in. taper, is pressed out 
ina hand fixture attached to the press. This fixture is 
seen in Fig. 17. After countersinking in a multiple drill 
and putting in the proper pin the hinge is ready for 
plating. 

% 


\1 aqueous solution of ammonium phosphate was recently 


trie: as a flux and worked quite well on tin, copper, brass or 
zinc, but not well on iron, according to a speaker before the 
Amé ican Foundrymen’s Association. Where a quick fluxing 
1S N cessary, it is not successful, as too much heat is neces- 
Sary to evaporate the water and melt the salt. It has the 
adv tage, however, of being non-poisonous and non-corro- 
Sive, and does not tarnish copper or brass. 
33 

‘though true bronze consists of copper and tin, a bronze 
Plating solution rarely contains tin, the necessary bronze 
color being obtained by the use of copper and zine. The 
obje-tions to the use of tin in making up a bronze plating 
Solution are as follows: The solution containing tin is more 


diffic it to maintain than one containing zinc; tin is far more 
costly than zinc; as far as known, it is very difficult to obtain 
48 00d a bronze color with the tin, although theoretically it 
Shou!d present no difficulties. The color usually obtained by 


4 . of tin is not as good a bronze color as when zinc is 
sed. 
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Pulverized Coal for Forge Furnaces 
By ArtHuR 8S. MANN 


Owing to a marked increase in the price of fuel oil and 
the possibility pointed out by the oil people themselves 
that no oil at all could be had in the very near future, 
the General Electric Co. concluded that something must 
be found as a cheaper substitute and turned its attention, 
in consequence, to pulverized coal. So much had been 
done by others that they could in no sense be considered 
pioneers in the art and little remained other than to copy 
the good features available to the particular work in hand 
discovered through the visits of its engineers to severeal 
plants already using the new fuel. 

A beginning was made in the blacksmith shop, where 
the first furnace for pulverized coal was built. The first 
design was faulty but after remodeling we found no 
difficulty in reaching the high temperature; 2700 deg. 
F. was easily possible and more could be had were it 
necded. 

In fact, it was found that high temperatures were easy 
of attainment and that low ones were what would call 
for special application. This fact made itself felt with 
special emphasis when we designed furnaces for treat- 
ing high-speed tool steel. For forging purposes, a_ fire 
of 2100 deg. will not harm such material, but our method 
included a process of preheating, calling for a cool fire, 
1200 deg. F. and a less time in some cases, for the metal 
is placed directly within a furnace of such temperature 
and must not be injured by any lack of uniformity or 
local hot-spots; further the billets must be allowed to 
stay in that furnace indefinitely without scaling, await 
ing the convenience of the hammersmith. 


A Low-TEMPERATURE PREHEATING FURNACE 


The 2100-deg. furnace presented no special difficulty. 
but 1200 deg. is too low to kindle coal readily, so the 
actual burning must be done elsewhere. It would have 
heen possible to burn coal in a separate furnace, passing 
gases to this preheating chamber, but that means a great 
loss of fuel for the radiation surface is virtually doubled. 

The easy solution of such a problem lies in burning 
the coal in a circular firebox, where coal, air and gas can 
travel round about as long as they please and at a high 
temperature completing combustion. Such a box was 
built on the roof of our preheating furnace with a re- 
stricted hole straight through the main arch and well 
toward the door, a chimney outlet being made low down 
and at the back of the principal chamber. While the 
temperature in the round box is high, the quantity of 
coal is small, and the quantity of heat is small, too small 
to heat the furnace to much above a dull-red, for the 
firebox has not more than 3 per cent. of the furnace vol- 
ume. 

With such an arrangement the slag which must form 
in the firebox will fall to the hearth. It chills as it falls 
and does not unite with other slag already fallen. In 
consequence, all this refuse is readily hoed out the front 
door. The ash that falls upon the steel. billets does no 
harm, in fact, it acts as a sort of protection. 


THE TREATMENT OF SLAG 


Most coal that is readily available for burning as pow 
der carries an ash that will slag at high temperatures and 
this slag untreated is rather difficult to remove from a 
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flat hearth. There are two ways of altering slag to de- 
crease its sticky quality. The first, and more common 
one, lies in adding elements more easily fused and which 
become liquid at a lower temperature and so thin down 
the slag that it will run out freely at a slag door; cast 
iron, feldspar, broken glass and lime are all used for 
this purpose. Cast iron helped us some; so did feldspar 
but we believe it may prove better to add an element to 
ash that will make it less liquid and prevent fusion. 
There are a number of materials that may be used in that 
way, but one of our chemical engineers advised magne- 
site, for beside its high fusing temperature, it prevents 
scaling of the billet. When magnesite is used, slag will 
not form and all the ash can be removed dry with a hoe. 

Our experience has been too short to warrant a broad 
conclusion from the use of this material, but we feel that 
it is a decided aid in overcoming a troublesome detail in 
forge furnaces. 


Two Common Betiers THAat ARE Nort So 


Before beginning our work we read what literature we 
had on this subject and learned some things which we 
have sinced unlearned. We were told that coal must be 
held in suspension till combustion is complete. This is 
not true. One of our furnaces is fired at the side with 
a tuyere half-way to the hearth. The arch is_reverbera- 
tory and usually flame rolls along and bends back after 
crossing the furnace. Once this tuyere became partially 
clogged, a lump of slag forming back from its mouth and 
at the top of its port. This sent coal and air both 
straight to the hearth and combustion took place and 
was completed along the bottom of our furnace. We 
were heating thin bars at the time less than 2 in. thick 
and found that such a fire answered our purpose well. 
In consequence, we let that lump of slag stay in the port 
till this particular job was finished. We probably saved 
some coal because the bottom of our furnace was hottest. 

Another thing we unlearned was the necessity of com- 
pleting combustion at once. We were told that we must 
do all burning at the tuyere. .Such is not the fact, how- 
ever. Ir. some cases we start combustion at the tuyere 
and do not complete it till the gases reach the door. This 
method is particularly useful when short pieces are be- 
ing heated and it is just as well that the back of our fur- 
nace be cool. The heat is applied just where we want 
it and coal is saved in consequence. 

In general there is no problem that has presented it- 
self thus far that cannot be solved by common engineer- 
ing sense. There are some mistakes that can be made 
but need not be more than once. Coal will not ignite 
when blown down to a cold hearth and an over-supply 
oc coal can kill a fire, too. Coal will pack in a tank, when 
joggled continously with blows from many steam ham- 
mers; but a tank can be hung upon springs or air jets 
may be applied to stir things up. We use both methods. 
Then coal and air entering a straight furnace at high 
velocity will not burn well. If distances are great, veloc- 
ities must be high, but they can be broken before enter- 
ing the furnace. We do this by making use of a tangen- 
tial entrance to a circular port where velocities are used 
up in creating,a swirl and in perfecting the mixture. 
We find it good practice to introduce our primary air 
while carrying its coal, tangentially to the secondary air 
pipe. Velocities are destroyed in this way at the very 
furnace and mixture is as perfect as possible. 
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For many if not for most purposes, we believe ‘ie 
fuel superior to oil. The smiths using these coal fur- 
naces like them and they work at piece rates now as t!i:y 
did a few months ago, when they were doing the sa‘.ie 
work with oil fires. 


Being Courteous to Inventors 


By A. V. JoHNSON 


It requires little argument with those conversant w ih 
patent-office procedure to convince them that the road of 
the inventor is not strewn with roses. At almost every 
point he encounters obstructive treatment. After me.+t- 
ing and finally disposing of every difficulty, he is apt to 
heave a sigh of relief at the issuance of his patent, only 
to find, however, in most cases, that his troubles have 
only begun. 

It is not the purpose hére to suggest reforms in our 
patent procedure. That subject is now receiving the at- 
tention it deserves, and it is to be hoped that there will 
be eventually evolved a system that will more adequatcly 
conserve the interests of all concerned. 

It is within the power of us all, however, to treat in- 
ventors, and would-be inventors, with the same consid- 
eration that we should expect ourselves in the everyday 
things of business life. As a class they are entitled to 
the same recognition as any other profession. We are 
familiar, of course, with the misguided inventor who 
forms an ultimate test of patience, but misguided or not. 
it is just as easy to deal with him courteously, though 
firmly, as otherwise. 

Manufacturers are almost daily in receipt of communi- 
cations from inventors, inclosing patent specifications 
covering an invention aimed to improve their product. 
It is a mistake on the part of manufacturers to view 
such inventors as impostors. The position that an “out- 
sider cannot know more about our own business than our- 
selves” is a fallacy that has no place in modern indus- 
trial management. If it were necessary to prove that 
such a position is a fallacy, thousands of inventions could 
be cited whereby improvements, many revolutionary, 
in industrial processes and products, were first con- 
ceived in the minds of men not even remotely connected - 
with the industries most vitally affected and benefited 
thereby. , 

When an inventor submits through the mails a copy 
of his patent specifications with a view to the sale of iis 
patent rights, his communication is entitled to the same 
consideration that is given a request for prices. A broad- 
minded policy first of all dictates that such pat nts 
should be investigated with a view to possible pure!:..se. 
Should the invention prove undesirable for any re?:0n 
whatever, it is a simple matter to so advise the inve ‘or 
in a courteous manner. There is no need for a ta’ oF 
sarcastic reply. If the inventor has been misguided. » liy 
not point out the error of his ways? Courteous 1 «at- 
ment of -this kind requires no more time than sarc*+ti 
cally telling a man in effect that you need no oie 
assistance in running your business. The latter ‘+ at 
ment is not only discouraging, but makes a positive 
my to any business house. Misguided as the inv ‘Fr 
might be, it is quite possible that some day his sign:. ive 
might be most urgently sought to a record-breakin, © 
der by your own salesman. 
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Heat-Treated Gears in Machine Tools* 


By ANbREW C. GLEASON+ 


SYNOPSIS—This paper presents the practice of the 
Gleason Works, Rochester, N. ¥., manufacturers of cut 
gears and gear-cutting machinery. Case-hardening and 
tempering steels and methods are commented on and 
conparative costs of machining and heat-treating both 
types of steel are given. 
33 

The methods of heat-treatment described here are those 
best suited to the requirements at the Gleason Works; it 
is not claimed that they represent the general practice. 
The heat-treatment of steel gears is largely a matter of 
individual requirements. Methods vary considerably even 
among manufacturers of a certain class of automobile 
gears which are of a standard shape and designed for one 
purpose, so that hardened gears for machine tools may 
well he considered a proposition distinct in itself. 








toughness, is plainly the most desirable. But steel which 
will show these qualities has certain limitations for use 
in machine-tool construction and it will be interesting 
to note the value of this—a straight tempering steel—- 
as compared with the more commonly used case-harden- 
ing steels. 

Straight tempering steels for gears are invariably al- 
loy stock and most of our experience has been with the 
chrome-nickel alloy. With several different makes of 
stock of this kind, we have found an increased tensile 
strength, after heat-treatment, of 150 per cent. The an- 
alysis varies considerably in different makes, requiring a 
corresponding difference in the heat-treatment, but man- 
ufacturers making a specialty of alloy steels, now fur- 
nish them carefully graded, with instructions for harden- 
ing which can generally be relied upon, 
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Fia, 2 
TyPmicaAL GEARS 


Fig. 1. 


looking at this subject from the point of view of the 
machine-tool builder, the principal matters to be con- 
sidered are: the advantages to be gained in the use of 
he»-treated gears; the selection of steel to suit the pur- 
pose for which the gears are intended, and the design to 
sul: hardening conditions; the methods of hardening and 
the necessary equipment and materials; the cost of heat- 
tre.ced gears. 

'e advantages in the use of heat-treated gears, prop- 
erly ‘ade, are greatly increased strength and hard tooth 
suraces which resist wear. 

it-treated gears, with their increased strength and 


ab: ty to withstand wear, offer almost unlimited oppor- 
tunity for compact design. 


WHat Street To Use 


~@ question of steel depends not only upon the pur- 
Pose tor which the gears are intended, but also upon the 
design. When the gears are subjected to severe shock, or 
heavy overload at times, a steel which will show the 
greatest tensile strength possible, without sacrificing 


— 


T« *Presented before annual convention of National Machine 
01 Builders’ Association. 


iSuperintendent, Gleason Works. 





Mate 25 Teeth 


Fie. 4. 
QUENCHING BATH 


Fig, 3. 


There are frequent exceptions, however, to the- rules 
for hardening of any kind of gear steel and the only safe, 
method is to experiment with every change in design. 
It is not sufficient to cut a piece off the bar and harden 
it regardless of the shape of the gear you are making, as 
the sample piece should be practically the same as the 
gear in order to produce the same effect. 

Take for example a pinion solid on a shaft, as shown in 
Fig. 1. The teeth will chill much more quickly than 
the solid section under them and in order to avoid 
shrinkage strains on this account, special heat-treatment 
is required to suit this shape and the quality of steel 
that is used. If a sample pinion of this size were made 
separate from the shaft, the effect of the same heat-treat- 
ment would be radically different, owing to the fact that 
the center would cool almost as rapidly as the teeth. 

Our experience leads us to recommend the use of as 
few grades as possible. There are some steels which are 
more adaptable to different conditions in hardening than 
others and considering the comparatively small quanti- 
ties and the variety of sizes and shapes in gears for ma- 
chine tools, it is well to keep this in mind. Fool-proof 
methods in the heat-treatment of gears are far from pos- 
sible, but by the selection of a few grades of steel which 
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show good average results, the work can: be greatly sim- 
plified. 

On account of the great strength and toughness of 
chrome-nickel tempering steel and the fact that it hard- 
ens clear through, it is well adapted for the construction 
of certain gears for machine tools. Gears of this kind 
do not chip on the edges of teeth and will stand almost 
unlimited hardship in sliding in and out of mesh. 

Chrome-nickel tempering steels tend to keep their 
shape in hardening better than the low-carbon case-hard- 
dening steels, but they do warp some and they cannot be 
straightened without sacrificing the hardness almost en- 
tirely. Gears made of this stock do not show as hard 
a bearing on the surface of teeth as those made of case- 
hardened steel. The cost of machining alloy tempering 
steels will average at least twice as much as that of case- 
hardening steels, and the cost of the steel itself will run 
14 to 16c. per pound as compared to less than half of 
that price for high-grade alloy, case-hardening steels. 


ADVANTAGES OF CASE-HARDENED GEARS 


The chief advantage in the use of case--hardened gears 
is the file-hard tooth surfaces. The easy machining 
qualities and low cost of the stock are important advan- 
tages also, but the superior wearing qualities make it 
the best at any price for average conditions in gears for 
machine tools. 

In designing a machine tool from the ground up, 
there may often be occasion to make the gears as small 
as possible for the purpose, and it then becomes a close 
question as to the choice of tempered steel or alloy case- 
hardening steel. 

The use of 5 per cent. nickel low-carbon case-harden- 
ing steel will give the best results possible—strength and 
wearing qualities considered—although if strength is the 
main issue, tempering steels, as previously explained, 
must be the choice. 

Of the alloy case-hardening steels, we are more familiar 
with the three principal grades of nickel, than any other. 
I believe that these have become, to a large degree, stand- 
ard in the trade at the present time. These are 5 per 
cent. open-hearth nickel alloy, 34% per cent. open-hearth 
nickel and 1-114 per cent. nickel natural alloy, all of 
which must be more or less familiar to you. 


CHARACTERISTICS OF NICKEL-ALLOY STEELS 


The principal characteristics of these steels are a high- 
er tensile strength than straight carbon steel, and a cor- 
respondingly higher strength after case-hardening. The 
carbon case has a close bond with the core and is less 
liable to chip than the ordinary machinery steel. In 
fact, a number of manufacturers of the higher-grade 
automobiles use the 5 per cent. case-hardening nickel 
steel in their change-speed transmissions, where the ar- 
gument might be claimed in favor of tempering steels. 

When it comes to substituting case-hardened gears for 
soft-steel or cast-iron gears in machine tools, however, 
it will generally be found that a straight carbon case- 
hardening steel will answer every requirement; as, un- 
less the original gears have been considerably overloaded, 
the more expensive alloy-steel gears would be extrava- 
gant. In straight carbon steels for case-hardening, we 
recommend 15-25 carbon. A lower degree of carbon than 
this is quite apt to produce a laminated case, which will 
crack or chip under heavy pressure. 
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EFFECT OF NICKEL ALLOY 


Nickel alloy steel for carbonizing should not run over 
20 carbon; 10-20 carbon suits us the best. The nicke] al- 
loy has practically the same effect in hardening as an in- 
crease in carbon of about ten points. We have found 
that 0.25 carbon nickel-alloy steel, case-hardened. will 
generally harden clear through very much the same as a 
straight tempering steel. 

The teeth of soft-steel gears in machine tools se!dom 
break or strip until they have worn quite thin an« our 
experience goes to show that durability is genera'iy of 
more importance than excessive strength in gears o! this 
kind. Case-hardened steels show an increased tensile 
strength, ranging from 30 per cent. in standard carbon 
steel to 75 per cent. in high-grade nickel-alloy steel. 

The straight carbon case-hardening steels do not run 
as uniform in analysis as the alloy steels, and we cannot 
always get the same degree of hardness in the case as 
with the higher-grade steels. This is particularly no- 
ticeable in gears of heavy section hardened in oil, but it 
rarely happens that the hardness will drop as low as that 
of tempering steels. A strong point in favor of case- 
hardening steels for machine-tool gears is that certain 
parts can readily be kept soft where it is found desirable 
for subsequent fitting. Hub projections, web surfaces. 
etc. can be copper-plated or enameled with various prep- 
arations, so as to stop out the carbon in the carbonizing 
heat, leaving these parts perfectly soft for final machine 
operations, according to the usual practice in this class 
of work. 


CrerTAIN Parts Must BE Sort 


Present-day design of case-hardened gears for machine 
tools often makes it necessary to keep certain parts soft 
in order to avoid shrinkage strains in the hardening 
process. In a gear with light hub projections, as shown 
in Fig. 2, the carbon case would extend almost through 
the thin section of the hub at the keyseat, making it quite 
likely to crack on account of the uneven shrinkage in 
hardening. We advise making gears of even section 
throughout for hardening, but where it is necessary to 
use light hub projections like this, they can be made 
safe by this method of selective hardening. 

In selective hardening, we have found that copper- 
plating the surfaces which are to be kept soft is the 
most satisfactory method. Generally, the parts to be 
plated can be immersed in the solution, leaving the teeth 
clear. Or the blank can be copper-plated all over, 0 
that when the teeth are cut, the bearing surface: will 
be free to carbonize. It should be borne in min that 


wherever this plated surface is marred, carbon wil] «nter 
and leave a hard spot after the gears are hardened. 
Other points for criticism in the design of this pa'r of 


gears are the extremely long face in proportion t° the 
cone distance and the long backing or overhang 0° the 
pinion on its bearing. The chances are all agains’ get- 
ting a full bearing of the teeth throughout the leng‘) of 
face after the gears are hardened and the bores are 
ground to size. We would advise cutting down the 
length of face to not more than one-third of the cone 
distance and using a coarser pitch with a smaller nv. aber 
of teeth for the same diameters. 

Another condition which it is necessary to guard 
against in gears of this kind, occurs where a smal! pin- 
ion is made solid with the. gear in place of the ‘ight 
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hub, as shown in Fig. 3. There would be still greater 
risk on account of shrinkage strains in hardening this 
piece. The pinion section would naturally be weak 
when worked out of the center of bar steel or a solid 
forging and, all considered, it would be far better to 
make it separate from the gear. 
STRENGTH OF GEARS 

All established rules for horsepower of gears, as far 
as | know, are based on the use of soft steel or cast iron. 
They usually allow a stress for steel of 244 times that 
of cast iron. This may be correct as far as strength 
is concerned, but it certainly is not right if wear is to be 
taken into account. We have found that gears of a 
good mixture of cast iron, showing 35 to 40 on the scler- 
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Fie. 5. Orn-CooLinc ARRANGEMENT 


oscope test for hardness, will withstand wear fully as 
well as openhearth cast-steel gears of the same size. 
Consequently, we have compromised on one-half this dif- 
ference in stress for steel, making it 114 instead of 24%4 
times that for cast iron. 

This brings up the subject again of wearing qualities 
of case-hardened steel gears as compared with soft gears. 
We have equipped a number of electric motor drives 
wth case-hardened gears, making them very much small- 
er than the soft-steel gears formerly used, with most 
Satisfactory results. And judging by these records, we 
recommend a stress of 4 times the usual standard allowed 
for cast iron in standard hp. rules such as the Lewis for- 
Mita, 


{ 


(‘OMPARISON OF Sort AND CASE-HARDENED GEARS 


For example in a 30-hp. electric motor drive in con- 
nection with a positive pressure blower which we have in 
use, the original soft-steel gears computed according to 
our standard rule for hp., required a pair as large as 
45x16 teeth, 3 d.p., 314-in. face and the case-hardened 
steel gears, which we have had in use now for several 
years, are 49x16 teeth 4 p., 214-in. face. We consider this 
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rating—4 times greater than cast iron—is conservative, 
as the gears on which we have based our calculations are 
considerably larger than automobile bevel driving gears 
smaller in size and transmitting more power. 

As evidence of the advantage of case-hardened 
gears over alloyed tempered-steel gears, we may cite the 
standard automobile practice in beveled driving gears. I 
do not know of a single exception to the rule that auto- 
mobile manufacturers use only case-hardened steels for 
such beveled driving gears at the present time. Their 
requirements, as you know, call for the greatest possible 
combined durability and strength. 

We recommend quenching case-hardened gears at the 
lowest heat possible to produce the requisite degree of 
hardness; this in combination with slow carbonizing 
heats, gives excellent results with one quenching heat. 
In the use of steels suitable for case-hardening, we 
strongly advise against drawing after hardening. We 
find that case-hardening steels allow of a much wider 
range in the heat-treatment than tempering steels, and 
we consider case-hardened gears the best for general pur- 
poses in machine tools, clash gears excepted. 


HARDENING EQUIPMENT 


In our hardening department, we are using coal-burn- 
ing furnaces for carbonizing on our work, in preference 
to oil or gas, as we believe for good and sufficient reasons. 
For continuous use with the slow soaking heats which 
we recommend, we find coal to be the most economical, 
and with very little attention to the fires, we find no 
difficulty in maintaining and controlling the heat. 

The fact that the coal-burning furnaces require prac- 
tically no attention when run after working hours, and 
that no power is required for air pressure, such as is ne- 
cessary in the oil or gas burners, is an argument in 
their favor; and the very low cost of fuel is an important 
consideration also. Furnaces of this kind, however, must 
be used continuously, day after day, to produce the best 
results, since it requires about 24 hours from the start, 
to bring them up to a carbonizing heat. On the other 
hand, there is no delay whatever in getting the required 
heat with oil or gas, and where there is not sufficient 
work to keep a furnace running continously, the oil or 
gas furnaces would undoubtedly prove the more satisfac- 
tory. 

An oil or gas furnace is necessary in any case for re- 
heating, so that the same furnace can often be used to 
advantage on carbonizing as well. Aside from the cost 
of fuel, the objections we have to the use of oil or gas 
for carbonizing on our work are the facts that furnaces 
of this kind require constant attendance when run after 
working hours and that extra power is needed for air 
pressure in the burners. There is always the danger of 
an interrupted flow of the gas or air to be guarded 
against. 


CARBONIZING BOXES AND MATERIAL 


Most of our work requires the use of large carboniz- 
ing boxes and these naturally require a longer heat to 
penetrate, than smaller sizes. In regard to the depth 
of carbon case in gears, we recommend 1% of the thick- 
ness of tooth at the pitch line, and not more than yy 
in. deep in the coarsest pitches in machine tools. Ac- 
cording to this rule, %4-in. pitch should have a »-in. 
carbon case. 
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At the present time, there are several makes of car- 
bonizing compounds extensively used which have proved 
much more satisfactory than bone or charred leather. 
We shall be very glad to explain our limited experience 
with them to anyone who may be interested. Care 
must be taken to keep these compounds perfectly dry, 
not only in the packing of the boxes, but also after they 
are taken out to cool. If any water is allowed to leak in 
when the material is hot, a chemical action sets up which 
has the effect of blistering the case-hardened surfaces on 
the gears, the same as if they were overheated. Short 
pieces of common machinery steel about 1-in. square are 
generally placed in the top of the boxes for test pieces, 
and before the work is taken out of the box, these pieces 
should be hardened and broken to make sure that the 
depth of case is right. 

Nickel-alloy steels require a longer carbonizing heat 
than straight carbon steel, and in order to get a line on 
the proper depth of case, test pieces of the same material 
should be used along with the plain carbon-steel test 
pieces, so as to make a proper comparison. 

We find that it does not pay to use plain cast-iron car- 
bonizing boxes. Semi-steel is better and cast steel is 
best. 


QUENCHING OIL 


We use, for quenching, mineral oil, which can be 
bought for 1%¢. per gal, by the barrel. With tempering 
oils like this we find that a safe rule is to quench 1 Ib. 
of steel to a gallon every four hours, where no special 
arrangements are made for cooling the oil. With our 
cooling system we are able to quench 3000 Ib. of steel 
in eight hours with 700 gal. of oil. Fig. 4 shows a 
quenching tank. The tempering oil is circulated through 
the inside of a radiator and we circulate our fuel oil 
through the outer jacket, as shown in Fig. 5. The radia- 
tor is simply a power-house water heater, which is adapt- 
ed to this purpose without change. We use the fuel oil 
for cooling because of its convenience. Greater efficien- 
cy, of course, could be obtained by having a flow of water 
for the purpose or by increasing the radiating surface. 
Our radiator has 30 ft. of cooling surface 

We have never had any difficulty with over-heating of 
the oil with this system, no matter how fast the work is 
put through; it runs up occasionally to 120 deg., but 
never any higher. We figure on quenching about twice 
as fast as we could without the cooling system. 


Cost OF THE WorK 


In leading up to the final cost of heat-treated gears, 
we submit herewith an itemized form—our actual cost 
of labor and materials in the heat-treatment of chrome- 
nickel tempering steels as compared with case-hardening 
in general. 

Taking 1000 lb. of gears in chrome-nickel tempering 
steels, we have: 


Labor—one working foreman and two assistants—wages. . . $9.8¢ 
Fuel oil—two hardening furnaces—60 gal................... 3.00 
Quenching oil—1} gal... .. bn aated concen 0.25 
Tempering oil—2 gal... 0.50 
Pyrometer erds. ee Oy Pe OPE eee 0.10 
Gas for drawing temper—1500 ft... 0... ee 1.45 

$15.15 


1000)$15.15 
$0 .0152 per Ib. 


COST OF TEMPERING CHROME NICKEL 
STEEL GEARS 





TABLE 1. 


MACHINIST Vol. 39, No. 2 


For 1000 Ib. case-hardened gears: 


Labor—one working foreman and two assistants—wages........... $° 85 
Coal—3 furnaces—200 Ib. each 
Carbonizing compound 
Fuel oil—two hardening furnacx 
Quenching oil—1} gal........ 

Pyrometer en 
Carbonizing boxes (average)............ 
Wear and tear on 3 carbonizing furnaces. 


1000) $19.15 
$0.0192 per lb. 
TABLE 2. COST OF CARBONIZING GEARS 


Taking a miter gear, 18 teeth, 4 pitch, 11%-in. fa 
11%-in. bore, ordinary hub 

11 lb. rough bar stock 

5% |b. finished 


Our labor cost of machine work would be practical!y 
the same for this gear in any of the standard steels for 
carbonizing. The only difference in the cost complete 
would be in the stock. According to this, and taking thie 
labor cost at $1.00, the gear complete in 





Straight carbon steel at 3c. would be.......... 2.2.2... sce ccceceees $1.44 
1 14 per cent. natural alloy atecl at 4)c......... 2... ccc ccc cece. 1.61 
34 per cent. O. H. nickel steel at 6c..... 1.77 
5 per cent. O. H. nickel steel at 8c...... Keres Oinlerise dale ; 1.99 

Our labor cost of machine work of the gear in chrome-nickel crucible 
tempering steel would be........... Sia selece x Tae. 2.00 
EN, ge aca givin hn ging mae bom e'8 0.09 
te Pe oct oo oom ha ia sik ee OA oA 1.65 
$3.74 

TABLE 3. COST OF MAKING GEARS 


No account is made of the cost of power or other over- 
head expenses as they are the same in either case. 

I show in Table 3 a tabulated account of our actual 
cost of labor and materials in making up a small lot of 
miter gears complete, using the various grades of steel 
referred to—from bar stock. 

We have found the cost of machine work practically 
the same in either case-hardening straight-carbon steel, or 
any of the nickel-alloy case-hardening stock. 

I believe that these figires explain themselves and any 
further comment seems unnecessary. 

Heat-treated gears in machine tools are on the side 
of superior quality and the greatest efficiency. There- 
fore, they, represent the standard and aim of America! 
manufacturers. 

It is safe to say that within the next few years, so/t- 
steel gears in machine tools will become a thing of the 
past, just as gears with cast teeth were abandoned twen- 
ty years ago. 


3 
The following excerpt from Secretary of Commerce It 
field’s remarks before the recent convention of the Society 
the Promotion of Industrial Education, forms a strong }) @ 
for practical industrial education: 


If the result of true vocational training were no n 
than has been said, it would often bring peace in the fa) 
and pleasantness in the factory, but because whatever | 
motes the efficiency of the man and saves waste in the mi 
reflected in the cost of goods, the public also profits. 

If we look back to the beginnings of things we see ' 
the rise in human values has been great and that i! 
progressive. It is still going on. It is a plant of s 
strong growth, having its roots deep in human nature 
in economic truth. - 

This appreciation of human valves in the worker |: -'S 
normally to the development of those values. I Ww® 
what our lawyers, ministers or physicians would do il i 
schools in which they learn their professions were clos¢ 
there were no staff of teachers to instruct them, and if « 
at the opening of his life’s work had to pick up the kné 
edge of his profession here a bit and there a bit, by ex! 
ence, by mistakes, by questions, but without instructio! 

It would be a proud day for any state when _ her 
ernor could say that every boy and girl within her bi ~ 
boundaries had an opportunity to learn in her public sch 
some definite work in life. But the pride that woul ; 
the heart of the governor when he wrote that message,  ' 
which should rejoice the legislators that heard him, W 
be as nothing compared to the comfort brought into th - 
ands of humble homes, to the self-respect added to the : 
who were struggling upward, and to the safety brov' 
to their sisters. 


niae 


zn 


Su.* 








November 13, 1913 AMERICAN 


MACHINIST 


823 


Tools Used for Building the “Mercer” 


By Rosert Mawson 


“VY NOPSIS—Milling the crank cases, using multiple 
cutters, which produce accurate results at a low cost. A 
wultiple sawing fixture for the connecting rods. Boring 
ine crank cases and covers, the casting being located by 
previously drilled holes. The bars are supported and 
piloted, producing well finished and accurate results, 
Any introduction to the “Mercer” car, which is manu- 
factured at Trenton, N. J., is unnecessary, as its merits 
have been shown for several years on the track, and in 
hill-climbing contests. Some of the. tools and methods 
used in its manufacture are here shown and described. 





Fie. 1. Mituinc THE CRANK CASES 


cap, the arbor being slit to enable the saw to pass through 
and also act as a guide. The saw is fastened to and 
driven by the spindle of the miller. 


OPERATIONS ON THE CRANK CASE 


The fixture used for boring the crank case is shown 
in Fig. 3. The case is located in the fixture by dowels 
which fit into holes drilled on the cylinder side of the 
crank case in a previous operation. The bars are sup- 
ported at both ends of the fixture to produce a good align- 
ment for the holes in the case. Slip bushings are provided 
in the fixture so that the holes may be bored and reamed 








SLOoTTING CONNECTING Rops 


Fia. 2. 
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‘ie. 3. Borrinec THE CRANK CASB 


The method used for milling the crank cases is shown 
Fig. 1. This operation is performed on an Ingersoll 

miller, two cases being milled at one setting. Four cut- 

tors are in operation at once; the cover side, opposite end 
| the cylinder side faces are machined in one opera- 
m, the crank case setting on its joint side (previously 
ichined) in a fixture located on the miller table by 
gues fitting into the table slots. 

“ig. 2 shows the fixture used for sawing the caps from 
te connecting-rod forging. The rods are first bored to 
tie correct diameter and a number of them are placed 
oo the arbor A. A smaller arbor is then placed into 
the wristpin hole of ‘the various rods and set into sup- 
ports B of the fixture. The clamps ( are then swung 


1b'O position and locked with the knurled screws D. 
lhe rods are next cut apart at the large end to form the 





Fie. 4. Factne THE BEARINGS ON CRANK CASE 


to the correct size before removing the crank case from 
the fixture. 

Fig. 4 shows the fixture used for facing the various 
bearings in the crank case. The casting is located on the 
fixture by means of the four dowels A, which fit into 
holes already reamed in the cylinder side of the crank 
case, which is then held down securely by the two bolts 
B. The cutters used are round sections held in positior 
with pins. The bars are supported and guided in the 
fixture at both ends of the crank case to insure the fac- 
ings being square with the bored holes. This same fix 
ture is used to bore the gear holes in the crank-case 
cover C, which is clamped securely in position on the 
fixture D. Slip bushings are provided in the fixture to 
enable the boring and reaming to be completed before re- 
moving from the machine. 








824 AMERICAN MACHINIST November 13, 1913 





The fixture used for counterboring and facing the 
starting-crank support in the crank-case cover is shown 
in Fig. 5. The casting is located in position on the fix- 
ture A, the starting-crank boss being supported on the 
arm B. The tools C are supported in the bushing D, 
deing driven in the collet FH of the machine. This meth- 
od of machining insures the counterbore being square with 
the hole and the casting being well supported: all ten- 
dency to spring is removed. 

The method used for boring the holes in the side bosses 
of the crank case is shown in Fig. 6. The casting is lo- 
cated by dowels in a manner similar to that described 
in the previous operation. The drilling is performed 
in a multiple-spindle machine, the drills being guided by 
the bushings in the drill plate A. This is an economical 
method of machining, as when the drill spindles are once 
set, the cases may be drilled at a loy nominal cost, the 
four tools all cutting at once. 








































Fig. 5. Boring THE STARTING CRANK SUPPORT Fic. 6. Bortne Stpe Bosses 




















- Fie. 7. Currrne tHe TEETH ON FLYWHEEL Fie. 8. Rounpine Orr THE GEAR TEETH 
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by a pawl which is in contact with the index wheel F. 

The fixture used and the method employed for boring 
the valve-chamber holes are shown in Fig. 9. The cylin- 
der is located in the fixture by dowels which fit into holes 
drilled in the flange A. The tools used for the boring 
operation are carried in the drilling-machine turret. The 
hole is first bored with the tool B, then reamed with the 
tool C. The chamber is then counterbored and faced 
with the tool D; the hole is next beveled with the rough- 
ing and finishing tools Z and F, respectively. The fixture 
is made with a base G, and sub-base 7, which turns on a 
register formed in the base. This sub-base is provided 
with a register pin, which fits into four positions in the 
base, thus providing the four settings for the valve-cham- 
ber holes. 

Fig. 10 shows the method used for boring the cylinder 
holes in the crank case. The spindles of the machine 
are set to the correct cylinder spacing and then locked. 
The crank case is held in the fixture by the 12 knurled 
nuts, which screw onto the cylinder holding-down bolts. 
The cutter heads A are made with four round eutters, 
which are ground to the correct diameter the crank case 
is to be bored. The cutting heads pilot in the fixture, 
enabling a good surface to be produced in the crank case. 
The fixture is fastened down on the machine table and 
when the machine is once set no further adjustment is 
required. 

The drilling of the oil holes in the crank shaft is 
shown in Fig. 11. The shaft is fastened in the fixture 
on the machine table. Guide bushings are provided for 








Fie. 11. 


MACHINING THE FLYWHEEL GEAR 


The method of cutting the teeth on the car starter, 
whi h is made integral with the flywheel casting, is shown 
In "ig. % The casting is first machined to the proper 
out ‘de diameter, the sides faced and the hole bored. It 
is then placed on a plug A, on the table of a Fellows gear 
shaper and the teeth cut to the correct pitch. 

Fig. 8 shows the machine rounding off the incoming 
edges of the gear teeth. The cutter A is driven by means 
of a train of bevel gears with the belt B. The cutter 
1s id into the gear by being fulcrumed on the pin (, the 
travel being limited by the slotted links D. The 
Indexing mechanism EF, which is automatic, gives the 
correct spacing for the teeth of the wheel being cut, 





Drittingc Orn Hoes In CRANKSHAFT 


the drills for each web to be drilled. For the center 
bearing the drill is guided through two bushings. A 
supply of lubricant is fed to the drill during the drilling 
operation to enable a good liberal cut to be taken. Holes 
are put through each bearing, the table being moved for 
the two settings. The holes to the center of each bear 
. ° . a ins — 
ing are afterward drilled for the connecting-rod ané 
crank-case bearings. 

os 

ee 

American automobiles are steadily gaining in popularit: 

in Brazil and Argentina. In October, 1912, there were 4900 
registered in Buenos Aires, Argentina, of which 1100 were 
taxicabs. United States exports to Brazil have increased 
from 95 machines in 1910 to 783 during 1912. Forty-seven 
American manufacturers of automobiles are now represented 
in Rio de Janeiro, Brazil. 
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What About ‘‘Assembled’’ Machine 
) Tools? 


By Joun R. Goprrey 


Those of us who are approaching near enough to the 
sear and yellow, can look back 25 or 30 years into the 
old machine shop and see a bit of history repeating it- 
self, if we have fair memories and something of an im- 
agination. Time was, and one doesn’t have to be so very old 
to remember it either, when the maker of machine tools 
or sausage machines prided himself on making every 
particle of the machine in his own shop. Setscrews were 
turned and threaded in the lathe from square stock, and, 
considering all the conditions, some of them were made 
with considerable rapidity. 

There are, however, mighty few shops making their 
own setscrews, or screws or bolts of any description, to- 
day. The large number of concerns making machine- 
screw products and similar work from the automatic or 
semi-automatic machine, shows very plainly that we have 
learned the value of specialization, at least in the manu- 
facture of small parts. For it stands to reason that when 
a concern specializes on one particular detail, there is 
much more chance of producing it rapidly, accurately, 
and at a lower cost than where a man divides his at- 
tention among a dozen things. 

Nor does it matter so much where the particular parts 
are manufactured. Special screws and nuts are manu- 
factured by millions and shipped five hundred or a 
thousand miles to the place where they are used in the 
construction of some machinery. The same is true of 
many other parts, such as ball and crank handles, spe- 
cial racks and the like. 


GROWTH OF ASSEMBLED AUTOMOBILES 


Builders of automobiles have been through the same 
mill, and only a few of them today are making all the 
parts which enter into the construction of a machine. It is 
decidedly more difficult in their case than in the building 
of ordinary machinery, since the modern automobile, even 
without that important and annoying item, the tires on 
which it runs, embraces about every trade from black- 
smithing to upholstering and dressmaking. 

Being a new industry, the builders of automobiles have 
perhaps shaken off some of the old notions more easily 
than the older established trades. At any rate, the num- 
bers of assembled cars have increased by leaps and 
hounds and, though the word is used in a decidedly un- 
complimentary manner in many instances, there is much 
less reason for it than many would have us believe. 

In the case of the automobile, we, of course, have had 
many examples where the proper units were not selected 
to go with each other, and where different devices were 
used each year, so that it became difficult to secure re- 
pair parts. Opinions are changing, however, with regard 
to the advantages and disadvantages of the assembled au- 
tomobile, and at least one concern has grasped the bull 
by the horns and is advertising the advantages of cars 
put together in this way. 

Just as it is undoubtedly true that a manufacturer of 
machine-screw products is more likely to produce them 
at a lower cost than the regular manufacturer, so it is 
with the makers of motors, transmission rear axles, ete. 
And unless the output of a factory is sufficient to warrant 
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the maintenance of large screw-machine departme ts, 
transmission departments, and others which are in re: ‘ity 
shops of themselves, it can hardly hope to compete » ith 


those who specialize along one line and one only. = \;d 
even then there is likely to be a more rigid inspectio:. of 
parts where the product is purchased than where }. jis 


made by another department of the same shop. 

Standardized parts assembled in a workmanlike n\: 
ner should produce just as good a whole as can be }))/ 
in any other way, and in addition to this, there is oft 
more substantial concern behind each individual part t 
hehind the marketing of the car as a whole. 

But, some of my friends say, this is peculiarly an 
tomobile proposition. This is by no means the case, ‘0 
I am informed, pianos are and have been built on this 
plan for many years, the “movements” or “actions” |e- 
ing built by specialists and assembled in the piano case 
by the one who markets the product. The same is also 
true of a number of other industries. 

ASSEMBLED LATHES AND PLANERS 

Although I realize it is the rankest kind of heresy, I 
cannot help wondering as to its possible connection with 
the building of what we are pleased to call machine tools, 
even though no one seems to know just exactly what is 
meant thereby. 

The machine-tool builder buys both nuts and machine 
screws of those who make a specialty of them. He is 
also buying ball and crank handles, racks for lathe beds 
and planer feeds, lead screws and feed rods in 
cases, as well as complete countershafts. In a 
many cases the lathe builder buys his live spindle, bored 
and rough-turned, if not finished, and the same is true 
of the tail spindle in some cases. 

We will come to the building of headstocks by one con- 
cern, of tailstocks by another, or possibly by the same 
concern, the building of lathe carriages in quantities 
to fit any desired lathe bed, and perhaps the making of 
lathe beds themselves in any desired length. 

This does not mean that all lathes must be exactly 
alike, for, as in the case of the automobile, a lathe can 
be designed by the one who is to market it, and then di- 
vided into separate contracts, allotting the head to one 
concern, the tailstock to another, and so on. It is prob- 
ably true that in such cases the completed lathe might 
just as well be inferior as superior to the standard de- 
sign by the makers of headstocks and other parts; !ut 
it allows full play of any individuality of the designer 
and the idea is carried out to a considerable extent in ile 
automobile business of today. 

There is no denying that when we buy parts from /if- 
ferent makers we must pay them a profit on their werk, 
and that this profit might be saved if we made the p °ts 
ourselves. But it may easily happen that our heads?.ck 
department may be less efficient than the shop wl ch 
manufactures nothing else, so that the difference in price 
would easily pay their profit and give us a standard p> d- 
uct. Though this should only make us break even as *e- 
gards price, we are rid of the bugbear of overhead ex} ‘=e 
in dull times, and can do business on a smaller investr ‘ut 
of capital than where we establish different departm. its 
of our own. 

Even though we do not carry the manufacture of la ies 
and similar machines to this extreme, there are prob. lv 
many parts which could be farmed out to advantag. if 
we but looked at the matter from this point of view. 
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Letter of Application 


By Epwarp H. ScHuLze 


SYNOPSIS—Practical suggestions on writing a suc- 
cessful letter applying for a position, based on an analysis 
of hundreds of successful and unsuccessful applications. 


.AJ 
ve 


Letters applying for positions may be divided into two 
classes. First, the unsolicited application; a letter sent 
to an employer without definite knowledge that there is 
a vacancy. Secondly, the direct application; a letter 
sent in response to some help-wanted advertisement. As 
95 per cent. of written applications belong to the latter 
classification, we will in this article confine ourselves to 
this class. 

When an employer advertises for a capable, efficient 
foreman, designer, tool maker, etc., it is oftentimes true, 
unfortunately, that the right man for the position does 
not secure it. The unsuccessful applicants are, thereupon, 
ready to blame the paper in which the advertisement ap- 
peared, the stupidity (?) of the employer in not appre- 
ciating their worth, or any number of other causes except 
what is generally the real cause, the applicants’ failure to 
properly present their qualifications in writing. 

To blame the employer is obviously unfair. Employ- 
ers are very busy men. Their very purpose in advertising 
is to save time and trouble. By advertising, they figure 
on getting a certain number of applications which they 
can read at any time convenient to themselves. Those 
applicants who, from their letters, appeal favorably to the 
employer are generally invited to call. The unsuccessful 
applications are filed and the matter is closed. That is 
one reason why the “blind address” or box number is used 
in advertisements, instead of the employer’s name. 
Should the emplover furnish his name he would be 
bothered with a lot of personal applications, probably at 
a time most inconvenient to him. The employer must, 
of necessity, judge the applicant by what the applicant 
writes about himself. And.if the applicant is a far better 
man than his letter says he is, you can hardly expect the 
employer to know this. He is not a mind reader. | If the 
applicant neglects to properly inform the employer as to 
his qualifications for the particular position, whose fault 
is it if the applicant be judged wrongly ? 

“ollowing are certain practical suggestions on how to 
write a successful letter applying for a position, based on 
an analysis of many hundreds of successful and unsuc- 
cessful applications. 

Much depends on the way these suggestions are adapted 
ft each individual case. A letter may be very success- 

in one case and utterly fail to attract in another. 
problems. Of 


t 
ful 


Each advertisement presents its own 


= 


couse, it-is assumed at the start that the applicant is 
rea:!y capable of filling the position for which he applies. 


If he is trying to “bluff” his way to a position for which 


he ‘s not fitted, he will be found out sooner or later; 
gen-vally sooner than he expects. 


Wuat Dors He Want? 


‘The employer who advertises for help offers the appli- 
cant a tremendous aid right at the outset by telling just 
Wha: kind of man he wants. It is right here, however, 


that most poor letters of application have their beginning. 
A man will rapidly scan an advertisement and imme- 


diately sit down and write a letter offering his services. 
This is decidedly wrong. A man’s ability to do certain 
things well is his stock in trade. He must sell this ability 
very much as the successful storekeeper sells his stock of 
goods. The storekeeper first studies the wants of his 
customers, then takes the goods most likely to please and 
places them foremost. The applicant for a position, in- 
stead of hurriedly reading an advertisement and then even 
more hurriedly writing a letter of application should first 
study just what the employer wants and what qualifica- 
tions he (the applicant) possesses that fit into these 
wants. 

The employer is not interested in anything except the 
particular qualifications needed for the position he offers. 
A man might be a good ball player, but his record in this 
respect would not interest the employer seeking an effi- 
cient toolroom foreman. This may seem an exaggerated 
comparison, but a review of letters written by unsuccess- 
ful applicants for various positions invariably shows this 
one mistake, the applicant, instead of studying what the 
employer wants and then taking the best of his qualifica- 
tions for the particular position and placing these fore- 
most, writes a long, incoherent letter full of facts that 
could have been left wnsaid, and leaves unsaid the very 
facts that should have*been emphasized. 

Study, therefore, the advertisement itself. Try to pic- 
ture in your mind just what sort of man the employer 
wants. Not the sort of man you think he should have, 
but the man he wants. Then ask yourself just what ex- 
perience, knowledge, etc., you possess that would make 
you such a man. Be honest with yourself. Be confident 
of yourself. Do not underrate your ability, and yet do 
not fool yourself into thinking you are fitted for a posi- 
tion you would not be able to hold. You cannot fool the 
employer. Don’t write your application hurriedly. Get 
a clear conception of what the employer wants first; then 
take this second step: 


WHat To SAY 


As explained before, the employer judges you by what 
you say; also how you say it. Appreciating that he is 
a very busy man with many details to keep in mind, it 
is evident that it would be a poor policy to write a very 
long letter. On the other hand, a letter might be so short 
that it would not give him the information he advertised 
for. 

That is why each applicant should select from his 
varied experience and training only the best of those 
facts most likely to interest the prospective employer. 
Do not waste his time by telling him what he already 
knows, such as prefacing your letter with, “Having read 
your advertisement in the of the 
1 beg to apply for the position.” All of these things are 
obvious, or you would not ve applying for the position. 
Furthermore, they take up time and space. The import- 
ant thing to say is what you have done. Like the success- 
ful storekeeper, put your most attractive stock where it 
will attract first attention. Grip his interest. Take one 
or two of the best things you have done and start your 
letter off with these, provided, of course, they are the 
kind of things your prospective employer is advertising 
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for. See Exhibit A or B. Notice how both go right to 
the most important point at once. Notice, too, how the 
applicant uses the advertiser's own phrase to further 
make himself clear; such as “I am the efficient,” ete. 

An opening like Exhibit B attracts notice because it 
tells something the employer wants to know. Compare 
this opening paragraph with the opening in the unsuc- 
cessful Exhibit C. ; 

Most employers want men who can do more work in 
less time at lower cost, or who can show others how to do 
these things. The mere statement (Exhibit C) that a 
man has been 12 years with one company is good, but it 
is not good enough to win. What worth-while things 
were done in those twelve years? That’s the point. The 
opening paragraph should give in one short sentence the 
very best of many reasons why you should have the posi- 
tion. Following this could be an equally short but confi- 
dent appeal for an opportunity to prove to the employer 
that you can do as well for him as you have for others. 
See Exhibits A and B. 

In Exhibit A the body of the letter gives definite, easily 
read details as to past employers, experience, etc. In 
Exhibit B the arrangement, while different, tells the facts 
briefly and attractively. Both forms are generally suc- 
cessful. In Exhibit C the body is not only hard to under- 
stand, but the applicant places the salary before his abil- 
ity. A bad impression is thereby created. The question 
of salary is a difficult one to handle before the employer 
has actually seen what you can do. Employers, however, 
generally gage a man’s value by what his former employ- 
ers paid him, plus an increase. It is a good idea to tell 
what you are earning as well as what you would accept. 
Employers know a man generally changes employment to 
better himself, consequently the employer is willing to 
pay a reasonable increase to get a good workman. Ex- 
hibit A handles the salary matter in a good-reason-why 
way. 

Having studied the advertisement, studied yourself and 
finally decided what to say, the question arises how to 
say it. This is more important than is usually acknowl- 
edged. The way the application is clothed frequently 
means that the application itself receives either prejudiced 
or careful attention. 

Exhibit A 


Advertisement: 

Foreman, large toolroom, experienced die work, low cost 
production. Give full details, experience, salary, etce., X. Y. Z. 
916 A. M. 


Application: 
Gentlemen—As toolroom foreman for § L. Com- 


pany, I saved $6000 in time, material and labor during the 
past year. We do a great deal of die work. 

My record (below) makes me confident I can fill the posi- 
tion you offer and all I ask is a chance to demonstrate my 





worth. 
Record: 
Three years A——— & S— machinist. 
Six years, A—————— & Co., toolmaker, promoted to assist- 
ant foreman. 
Eight years, J Machine Co., assistant foreman, 
promoted to foreman. 
Experience: 


All-round machine shop experience before becoming tool- 
maker. Expert on jig and fixture work. Specialized in die 
work last eight years and thoroughly experienced in same. 
Personal: 

Age 38; married. Present earning $2000 year. 
change to bigger opportunity where I can earn $2500. 
worth every bit of this. 

References: 

Any past employer. 

Will you give me an interview? 

Yours truly, 


Want to 
Am 
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Exhibit B 


Advertisement: , 
Foreman, efficient energetic machine shop foreman, one 


with experience large engines and compressors. Must know 


how to increase production. State experience, full par<icu- 
lars. F. 103. A. M. 
Application: 


Gentlemen—As foreman of J and § ma- 
chine shop I increased production 32 per cent. I alone s:ved 
$300 last year in preventing waste in oil. They build engines 
as you know. 

My experience with large engines and compressors covers 
12 years; four years with E as assistant fore- 
man; eight years with present employers as foreman. Am 
good producer, know how to handle men. 


Age 38. Married. Present salary $35 week. Feel I am 
worth $40. Highest references from present and past em- 
ployers. Reason for change, to better my opportunities. 


I have originated many time-saving ideas and feel I am 
the efficient foreman you seek. Will you give me a chance to 
prove this? Yours truly, 


Exhibit C 
Advertisement: 
Same as Exhibit B. 
Application: 
Gentlemen—I saw your ad in the issue of the 
A M ---- and take this opportunity to apply for the 











position as foreman of machine shop. I would be willing to 


start for $25 week. 

Have had a lot of experience, starting as a machinist’s ap- 
prentice with J—— & Son in the jewelers tool business. 
They have since gone out of business owing to Mr. J 
having died. I was also with the E Wheel Co. for 
six years, when the bicycle business was good. Was boss 
milling machine gang there. Would not have left them but 
my wife was taken sick and we had to move North to her 
people. Last twelve years with F & Company as assist- 
ant machine-shop foreman. We do a lot of work, now, for 
the automobile trade. While I have had no actual experi- 
ence in large engines and compressors I know I could be 
foreman of your shop. Am now living here but could 
move my family East again should you take me on. Must be 
in a town where there are good schooling facilities owing 
to my children. 

Hoping you will give this application your most re- 
spectful consideration and that you will ask me for par- 
ticulars if you wish them, I remain, 

Yours very truly, 

P. S.—Do not write my present employers unless I am 

sure of the position. 


It would hardly be worth while to follow the suggestions 
here outlined only to spoil it all by writing in a way 
calculated to impress the employer unfavorably. Exhibit 
A was written in long hand, on one side only of white 
bond paper, size 8144x11. It was neatly folded length- 
wise ; two foids only. It came addressed in a long, white, 
1x9 envelope. The letter was easily opened, easily read 
and undoubtedly the quickness with which one could 
master the details had much to do with its success. [!x- 
hibit B was also written on the same size paper, s* ie 
color. This application was typewritten, evidently |) a 
friend, and this helped a great deal. Exhibit C, on ‘he 
other hand, was written on both sides of small she:ts, 
and aside from its incoherency it covered four clo «ly 
written pages that discouraged attention for that re:-on 
alone. Notice how in Exhibits A and B the arrangem nt 
follows in natural order. First, the attention-compe!! ug 
opening. Then, in following order, come the applic ':*’s 
record, experience, personal characteristics, refere! °s, 
salary, all arranged in order of their importance {0m 
the employer’s viewpoint. 

In Exhibit C the unsuccessful applicant puts what he 
considers the most important (salary) far ahead of ¥ ..at 
really was important—his experience. 

Care in the little things is what counts. Too often “he 
applicant assumes that the employer is aware of his ( Le 
applicant’s) ability, whereas, as a matter of fact, the .- 
ployer knows only what he is told, and if you fail to ‘el! 
him the right thing in the right way, who’s to blame? 
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LETTERS FROM 





A Continuous Milling Operation 


The illustration shows a continuous milling operation 
on aluminum blocks. The blocks B are first milled on 
the face A and then drilled to fit the pins F. The fix- 
ture consists of a cast-iron plate C with a boss D. Flats 
E are milled around the periphery of the plate, and 
into the center of each flat a pin F is fitted. A stud G 
is fitted in the center between each two of the pins. The 
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Rotary MILLING JIG 


plate is the same thickness as the blocks, and acts as a 
gage for the work and cutters. Four holes are provided 
for holding the fixture securely to the turret or rotary 
head of the machine on which the work is done. 

The operation of the fixture is as follows: The 
blocks B are slipped on the pins 7. The clamps // are 
then screwed down by the nuts /. These clamps square 
the blocks and hold them securely against the flats Z. 

The machine runs continuously. The operator takes 
the finished blocks off the fixture and loads them up, 
while the cutters J and K are operating on the work 
on the opposite side of the machine. 

C. F. GrorGe. 

Cleveland, Ohio. 


cx 
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Setting Cutters for Bevel Gears 


The illustration shows a positive method of setting 
rotary cutters for cutting bevel-gear teeth. A 1%-in. hole 
8 drilled in the center of the gear-blank arbor about an 
inch cvep, as shown. *A steel pin is fitted in this and 
brought to a sharp point so that a scale laid across the 
face of the gear blank will just touch the point as shown. 
A little blue vitrol or sulphate of copper crystal rubbed 
on the tooth of the cutter makes easy marking: With a 
micrometer gear-tooth gage the pitch diameter of the 
tooth wanted is marked on the milling cutter. 

To operate, raise the work table so that the pointer of 
the pin in the center will just come to the tooth-depth 
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line marked on the cutter as at A. This sets the gear 
properly for the first cut, which gives one side perfect ad- 
dendum, pitch line and dedendum. 

After all the teeth have been cut in this way, move the 
carriage to the other side of the pin which is already set 
for depth as at B and start the machine as before. This 
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cut takes but very little off the other side of the tooth. 
Use a No. 1 cutter to give more stock for the last cut. 
F. J. Mounp. 
Flint, Mich. 
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Ball Turning in a Lathe 


In order to make a number of ball end milling cutters 
which were required to fill a certain order, it was ne- 
cessary to find some way of making these cutters cheaply 
and accurately. Being of miscellaneous sizes and odd 
dimensions, no forming cutters were available and it was 
not thought advisable to make form cutters for such a 
job since they would be used but once. There was no 
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ball-turning fixture available and it was necessary to do 
the job in an ordinary engine lathe. 

The lathe used was equipped with spring collets and 
a compound rest, and in doing the job, the shank of the 
cutter to be turned, was held in a spring collet. The 
tool was set in the tool post in such a way that when 
the compound rest was loosened and swung on its pivot- 
ing stud, the point of the tool did not move, being ex- 
actly over the center of the stud. This was done by 
placing the point of the tool against the point of the 
tail center and swinging the rest by hand, when any vari- 
ation from the center could be seen between the two 
points. After noting the reading of the dial on the 
cross-feed screw, the outside diameter of the blank was 
turned. The carriage was locked in position with the 
tool in the center of the blank, and the compound rest 
unlocked and swung on the stud by hand. The corners 
were removed by taking a light cut and feeding in by 
the upper feed screw until the necessary diameter was 
reached. “This gave a perfect ball which checked up 
very accurately when tested with a micrometer. 

This awakened a sense of the possibilities of the pro- 
cess, and now much of the ball turning work is done in 
this way. Ball-end handles for machines, special tin- 
smith’s rollers and special form cutters are now made in 
a similar manner. It is possible to cut a reverse curve 
by placing the point of the tool on the back side of the 


central stud. 
The position of the tool is shown in Fig. 1, the point 
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of the tool being directly over the center of the com- 
pound-rest pivoting stud and also on the line c! the 
lathe centers. 

Fig. 2 shows the position of the tool in turning 
ball. The main cross-feed screw is locked in its first 
position and all adjustments for size are made by +>eans 
of the compound-rest screw. 

EVERETT CHIPM AN, 

Beverly, Mass. 


Safety Clutch for Punch Presses 


The accompanying illustrations show a safety device 
for punch presses that I developed and installed on a 
number of presses at the plant of Burdick & Son, Albany, 
N. Y. Unlike most other devices of this kind, it does not 
interfere with the operator when he is feeding the (lies, 
and instead of decreasing the output more work can be 
done, because the operator feels confident of not getting 
hurt, should he fail to remove his hand from the die 
while the punch is descending. 

Fig. 1 shows a front and side elevation of a Bliss press 
equipped with this safety device. A disk A, having ratchet 
teeth on its periphery, is mounted on the clutch collar, 
and a pin fastened to it passes through a slot in the clutch 
collar and acts on the trip dog. The stop pawl C and 
trip lever ). together with the spring (', and the spring- 
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pressed plunger D,, are mounted on a special bracket. 
The rod £ connects D to the levers F and G, which are 
held together by the links H and J. The lever F is 
pivo.ed to the bracket K, which is fastened to the side 
of the ram. The lever # is used by the operator to dis- 
enge ze the stop pawl C from the ratchet wheel A and 
allow the crankshaft to complete its revolution. 

Aiter the dies are set up in the press, the ram is 
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. 3. Sarety Cirurcn Appiiep To Siipine Key 


hro it down and the guard Z clamped in position, which 
Is cose to the front of the die and the top of the bolster 
Plate, but not touching either (see dotted lines on side 
elevation) as the slightest contact of the guard on the 
down stroke will disengage the clutch and stop the press. 

n bringing the ram back to its starting point, the 


AMERICAN MACHINIST 831 


guard will be in front of the punch and in line with the 
lower end of it. This is accomplished by means of the 
combination of levers F and @ pivoted at J. Unless the 
operator’s hand or finger obstructs the path of the guard 
thus arresting its travel, J remains stationary while thy 
ram is moving up and down. If the path of the guard is 
obstructed, J will be carried along, disengaging the stop 
pawl, which will arrest the ratchet wheel and disengage 
the clutch, thus stopping the descent of the punch before 
any damage is done to the operator. 

The idea of having the two levers F and A in place of 
just one, is to give the guard a vertical motion in a 
straight line. It is a well known fact that in order to 
increase production, operators will trip the press while 
their fingers are still very close to the dies. This is espe- 
cially the case on piecework and second-operation work. 
It is evident, then, that it is not always through careless- 
ness, that so many accidents occur. While the risk is 
overcome to some extent by some of the safety devices on 
the bracket, the production is cut down from 15 to 25 
per cent., and this is one of the reasons why superintend- 
ents and managers do not look favorably on installing 
safety devices on punch presses. It was to increase the 
production, as well as to safeguard the operator, that the 
device illustrated was designed. 

A number of accidents occur while making some kind 
of an adjustment with the belt on; the treadle is pushed 
down accidentally, and results in a smashed finger or die, 
or both. Although most presses are equipped with lock- 
ing devices, the men will not go to the trouble of hunting 
for the necessary wrenches. If equipped with this device, 
merely raising the guard about 14 in. will lock the crank- 
shaft. 

Fig. 2 shows a Bliss press equipped with the device. 
An auxiliary bracket B carrying the stop pawl and trip ° 
lever is mounted behind the regular bracket, and the 
lever F is slotted and fastened to the hub. By shifting 
the lever in the hub, any length of stroke of the guard can 
be obtained, to suit the different strokes of presses and 
the different heights of dies. When applied to a dial 
press, in addition to the horizontal guard, there is a 
vertical rod traveling up and down and along the edge 
of one of the holes in the dial. If, for some reason, the 
dial should fail to line up with the punch, the vertical 
rod, instead of passing through the hole, will strike the 
dial and disengage the clutch before any damage is done 
to the work or dies. 

Fig. 3 shows the ratchet wheel A as applied to a press 
having a sliding clutch key. The hole in A has a key- 
way, one edge of which is cam shaped to withdraw the 
clutch key from the flywheel when the stop pawl C is 
released. 

CHARLES SEITZ. 

Albany, N. Y. 
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Repairing a Cracked Cylinder 


The repair man was called out to a medium-sized plant 
to install a new injector on a large boiler. On one of his 
trips about the place he noticed a fair looking steam 
pump lying with some scrap machinery and, asking the 
master mechanic of the plant why it had been scrapped, 

ras informed that the pump had formerly been used to 
feed the boiler but some “bone-headed” mechanic had 
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failed to open the cylinder drain cocks one cold night 
when the fires were banked, and the steam end had 
frozen and cracked. 

The crack was on the outside end of the cylinder and 
in shape: resembled a wedge of pie. The repair man re- 
raarked it was a shame to throw it away for it could be 
made serviceable. The master mechanic scoffed at the 
idea but eventually consented to “be shown.” 

A row of %-in. holes were drilled and tapped the 
entire length of the crack. These holes nearly joined one 
another and in a few cases they did connect. Copper 
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REPAIRING A CRACKED CYLINDER 

rods were then threaded and screwed into the holes. These 
rods were cut off about 14 in. from the surface of the 
cylinder. When all the plugs were in place they were 
lightly peened with a hammer. A calking tool was then 
used along the entire line of copper at the point where 
the plugs entered the cylinder casting. 

The plugs were riveted until the line of the crack was 
a solid ridge of copper shaped like a section of trun- 
cated cone, as shown in illustration. 

The piece did not blow out as the master mechanic 
had wagered and the pump was still in service three years 
after being “‘sewed up.” 

F. E. Latrp. 
New York, N. Y. 


An Improvised Safety Stop 


In a sugar factory, the watchman feeding cane to the 
mills is stationed above, and facing, the whole train of 
machinery which is usually driven by one engine. He 
is thus in a position to see any trouble, or any reason 
why the engine should be stopped, but is some distance 
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away from it and cannot reach it without climbing down 
sundry ladders. Consequently, the usual proceeding js for 
him to signal to the engineer, who may or may not be 
looking that way or who may be attending to other mat- 
ters. 

The illustration shows a device for placing the engine 
under the direct control of the watchman. The idea 
may be applied to any Corliss engine which it is desir- 
able to stop suddenly from a distant point. The angle 
iron A is attached to the engine body at some convenient 
point near the governor and the string X leads to any 
point desired. By pulling this string, the trigger 7 is 
raised, releasing the latch L. The weight W drops, pull- 
ing down the hook H of the lever V. The cut-off cams 
are thus thrown down and the engine stopped. The 
string S must be of such length as to make the cut-off 
cams go down the proper distance before the weiglit W 
reaches the floor. 

H. K. ScHo.ererp, 

Kailua, Kona, Hawaii. 
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A Spiral Milling Fixture 


The illustration shows a spiral milling fixture attached 
to a horizontal boring machine. - This rig is doing excel- 
lent work milling cams for turnover levers. 

The upper part of the machine table, consisting of the 
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ELEVATION 
A Sprrat Minune Fixture 


cross-slides, was taken away, and a cast-iron nut 4, to 
which is fiitted a spiral, was securely bolted on with four 
*4-in. setscrews. The nut and spiral are machined to 
suit the pitch of the cam to be milled; the top o! the 
shaft C is turned to suit the bore of the cam an the 
lower portion turned and keywayed to suit the pinion D. 
A cast-iron bracket E is securely bolted to the s‘ le of 
the machine in which is fitted a shaft and on which is 
fixed another pinion gearing with D on one end ard the 
wormwheel F on the other, this again gearing wi‘' the 
worm G. 

In the nut A are fitted four collar straps, which ar: kept 
pressing fairly hard on the bottom of the spiral by meats 
of the compression springs H. These are to eliminate 
any vibration of the work while the cutter J is working 
on the cam. The cutter has a horizontal travel, an! cat 
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be brought out to any desired position or run back clear 


: of the work, so as to allow the cam to be removed with- 
out fear of injuring the cutter. 
' The table is raised or lowered by revolving the screw 


attached to the handwheel K. The worm G takes its 
movement through the existing gearing at L, M, and 
tr.usmitting through F to N causes the cam to revolve, 
: aid at the same time rise, always keeping the cam in 
the same plane with regard to the cutter. This gearing 
is connected to the headstock in the usual manner, and 
. is fitted with a reversing lever, giving the cam either a 
é raising or lowering movement, and a central dead stop. 
The cam can be lowered, when the lever is at the dead 
stop, by simply turning the handwheel O. 

H. J. THompson. 
Caleutta, India 
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An Emergency Boring Mill 


A rather amusing experience took place some time ago, 
while constructing a building in the country, far from 
machine and pattern shops. It was decided to build in 
a device for handling coal, which required a special cylin- 
drical casting open at one end, and in order to save time. 
it was decided to make the patterns ourselves, so that only 
the foundry delays would have to be reckoned with. 
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The pattern itself was easily worked up with the ordin- 
ary carpenter’s tools, of which there were plenty avail- 
able, but the corebox was another matter. However, 
pieces for the ends were sawed out semicircularly as ac- 
curately as possible, and after these were fastened to suit- 
able backs and sides, staves were fitted into the semicir- 
cular spaces. Fitting the two halves and dowelling to- 
gether was a comparatively simple matter, but as may be 
imagined, the bore was far from round, and some means 
| ha’ to be found to correct this. A corebox plane and 
template would have answered the purpose, but as these 
toc's were not available, it was decided to improvise a 
bor ng rig. 

A large packing box was secured and the sides were re- 
inforced by pieces of wood nailed on in the proper posi- 
| tion. Two holes to fit a piece of 1-in. pipe were care- 
: fully bored through the reinforced sides, the distance 
from the bottom and one end of the box, corresponding 
| to the position of the center of the corebox, when set in 
| place for boring. A boring bar was made from pipe, one 


i end being fitted with a crank, and a fitting was secured 
| at shout the center of the bar to hold the tool, which 
was made from an old file. 
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One half of the corebox was now put in place in the 
packing .box, the boring bar and tool were set in posi- 
tion and the upper half was put on and weighted with 
bricks and miscellaneous junk to hold it steady. 

Turning the crank and slowly advancing the bar was 
now all that was necessary to sweep out a fine round core- 
box, but the way that tool snagged into the wood and tore 
things up was sinful, it being almost impossible to ad- 
vance the bar a small enough amount to secure a proper 
cut. However, something had to be done, and as fishing 
lines were plentiful, the fishing being good in that neigh- 
borhood, a feed control was arranged by winding the bor- 
ing bar closely with line from the crank to the side of 
the bearing in the packing box, a weight being tied to 
the line to insure its unwinding as the bar was turned. 
Keeping the line in contact with the side of the bearing 
was a simple matter, the amount of forward feed of the 
bar per revolution being equal to the diameter of the line. 

Each time the weight reached the floor, however, a 
stop had to be made, and as there was no cellar beneath 
to give a longer travel to the weight, one of the boys vol- 
unteered to act as an unwinder, which enabled me to cut 
clear through the box without stopping except for breath. 
We made four cuts, adjusting the tool out a little each 
time. This made a first-rate job, and did not take muchi 
over an hour, although fixing up the boring rig took near- 
ly four times as long. However, the whole job was quick- 
ly done and was entirely satisfactory in every way. 

CHARLES W. SPICER. 

Washington, D. C. 
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Slotting Tool for Solid-End Connect- 
ing Rods 
The usual practice of slotting the round corners of 
the holes in solid-end connecting rods with a radius tool 
permits the slotting of only one corner and one side at a 
time. 





Fic. 1 








Fic.2. ~~ 
StotTine Too. For Soiip-Enp 
CONNECTING Rops 


The tool shown in Fig. 2 was made to cut down the 
time and cost of this operation by slotting two sides and 
two corners at a time. The shank A of the tool is ma- 
chine steel and the two cutters BB are tool steel, hard- 
ened and ground. The shank is finished only on the 
faces CC and in the tapered holes dd to fit the shanks 
of the cutters. The diameter D of the cutters, Fig. 3, 


is equal to twice the radius FR, Fig. 1, of the corners in 
the connecting rods. 


The angle at which the cutters are 
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set will, of course, change this radius slightly, but since 
the corners of the connecting-rod boxes are cut off, a 
small difference in the radius does no harm. 

As the edges of the cutters become dul, the cutters are 
driven out and turned slightly to bring a sharp edge into 
position and are then driven in again. This is repeated 
until the entire circumference of the cutting edge has 
become dull. As the cutters are small and inexpensive, 
new cutters may be kept in stock, and no time lost in re- 
placing dull ones. | 

Within limits, larger cutters can be used in the same 
shank, giving a wider slotted hole and a larger radius 
in the corners. This tool did not cut the time quite 
in half because while it cut the two corners and sides 
SS, Fig. 1, at one time, the ends FE, Fig. 1, had to be 
slotted separately. The tool, however, held up to the 
work and materially cut down the cost of the operation. 

E. A. ANDREWS, JR. 

Cincinnati, Ohio. 


Press Tools for an Electric Bell 
Armature 


The tools described here are for pressing and forming 
the armature, stem and hammer in one piece, the latter 
being closed to form a ball in a novel and simple way. 

The blank is cut out of g-in. mild steel, shaped like 


/ \ 
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FIG. 1. BLANK : 
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Fig. 1, and drawn to a cup at the end. This is done by 
means of the drawing die, shown in Fig. 4. In drawing, 
the stem falls into a slot milled in the side of the punch 
A, and the cup is formed as shown in Fig. 3. 

The cup ends are now annealed and the closing oper- 
ation performed by means of the punch and die, Fig. 5. 
There is a similar slot in the punch, and although the 
stem is bent slightly it can easily be straightened. The 
ball is formed without difficulty and a small hole is left 
as at Y, Fig. 2, which will let acid out in plating. 

O. CLERKENWELL. 

Wolverhampton, England. 
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Internal Grinder Brace 


In using the internal-grinding attachments generally 
furnished with universal grinders, I have found them 
wanting in rigidity due to their being designed to cover 
a long range of holes, and it being quite out of the 
question to furnish attachments for every length of ‘le 
met with in the average machine shop. The quill cds 
of the attachments under discussion, being very slendey in 
proportion to their diameter, were not stiff enoug! to 
stand up under a cut. 

The brace shown in the illustration can be adjuste:| to 
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INTERNAL GRINDER BRACE 


suit the length of hole in hand by loosening the screw 
A, and the thumb-nuts B, C and D, and can be slid to the 
length desired. The bracket /’ will adjust itself by slid- 
ing in the elongated slot. The screw A and the thumb- 
nuts are again tightened and the attachment is ready 
for use. Attention is called to the dotted lines at FL, 
the casting being machined to this line to give the bracket 
F longer adjusting space. 

Another form of brace is fastened without adjusting 
the bracket, and the length adjustment is accomplished 
by making the link @ in two pieces, one telescoping or 
overlapping the other and fastened by some suitable de- 
vice, after the clamp H has been set to the length re- 


quired, 
This device will be found to be a time-saver for all- 
around work and with its use much smoother and 


straighter holes can be ground in less time. 
W. C. Berz 
New Britain, Conn. 


8 
The Geological Survey reports the world’s output of !!at- 
inum for 1912, as 314,751 Troy ounces, of which Russia n- 
tributed 300,000 ounces and Colombia 12,000 ounces. In the 
United States 721 ounces were produced, while the im: rts 
into this country aggregated $4,053,682 in value in the me 
period. Platinum is now worth $46 an ounce agains 20 
five years ago. 


8 

A new fuel for automobile and other internal-comb: °:‘ion 
engines is announced in British papers under the na! of 
Economin. This has for its base 80 per cent. of ker ne 
the remainder being chemicals which form an emu yn. 
Then the mixture is distilled and gives a fuel whi is 
cheaper than gasoline (in England at least) and ch 
gives more power from the same motor. It is fu: ‘her 
claimed to give practically perfect combustion so that ere 
is almost no carbon deposit in the cylinders, to be : ost 


odorless and to make an easy-starting motor. It can be ised 
with the same carburetor adjustment as gasoline. The f°! is 
not yet on the market, but a plant to turn out 20,000,000 gal- 
lons a year, is under construction. 
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Substitutes for Tool-Steel Cutters 


I have read with interest the editorial on page 456, in 
which readers are invited to submit their experiences in the 
use of substitutes for tool-steel cutters, and which states 
that some of the railroad shops have had spells of making 
substitutes do, but generally go back to the use of regular 
toel steel in time. 

I have had considerable experience with various brands 
of steel during the last three months, in milling out the fork 
ends of side rods, as shown in Fig. 1. These were made from 
Carnegie steel billets which analyze about as follows: Car- 
bon, 0.35; phosphorus, 0.04 and manganese, 0.05. The forks to 
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be milled were approximately 8x8x2% in. wide. These had 
previously been slotted out but in order to cut the time 
down milling was resorted to. 

The cutters were made as shown in Fig. 2. The first two 
were made from high-speed steel and turned % in. off to 
be sure they were under the scale. These were hardened 
by a man who has for eight years successfully hardened high- 
speed steel twist drills, reamers, threading dies, and large 
milline cutters, but both these spiral or helical cutters broke 
before they had gone in 2 in., the fracture taking place in 
the center of the cut. The feed used on the first one was % 
in. per minute and on the second this was reduced to % 
in. per minute. A cutter was then made of a regular brand 
of good carbon tool steel and this one broke after almost 
comp!.t‘ing one fork end. The feed in this case was % in. 
Per mnute, the speed in all being 45 ft. per minute. 

Tho last cutter was made from the same material as 
the fo.k end rods, and case-hardened by burying in leather, 
potasi and bone meal for two hours, in a case-hardening 
furnac., allowing 0.01 in. for grinding. The test piece showed 
adeptn of hardening of js in. This cutter has milled out six 
fork < :ds, and on the last two a feed of % in. per minute 
and a speed of 30 ft. per minute were used. This cutter so 
far does not need grinding and looks to be good for several 
more fork ends before sharpening. 

I am not satisfied as yet that this work cannot be suc- 
cessfully performed with high-speed steel cutters and al- 
though it is an expensive experiment to repeat, I intend to 
break a few more before being convinced and would like 
to hear from others who have had any experience along 
these lines. ; 

H. W. WEST. 


Toronto, Canada. 
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A Carburetor-Pipe-Drilling Operation 


On page 367, F. Webster states that he is having diffi- 
culty in drilling holes—No. 59 drill size—in carburetor tubes, 
and asks for information respecting other methods of ac- 
complishing the work. 

Personally I am unable to advise any method other than 
the one he has adopted, but I am quite sure that if it is 
properly carried out the excessive breakage of drills will 
cease and the operation generally will give satisfaction. 

Mr. Webster’s case is only one out of many where shops 
in one branch of a trade will experience a difficulty in do- 
ing a certain operation on a job which, in another branch 
of the same trade would be done quite easily. For in- 
stance, in textile shops specializing on the manufacture of 
wool combs, etc., thousands of holes as small as 0.013 in. ir 
diameter are drilled each day through ,-in. thick brass 
plates. 








Speed of the Drills 


The chief item to consider to be successful in drilling 
small diameter holes, is the speed of the drill and it is at 
this point where so many fail to make good, it being indeed a 
rare occurrence—apart from the trade referred to—to come 
across a machine running at more than a quarter its 
proper speed. A No. 59 drill should be run at about 20,000 
r.p.m. and for finer holes this speed would be increased 
to nearly 30,000 when drifting holes 0.013 in. in diameter. 
If the correct speed is not obtained, the risk of breaking the 
drills is considerably increased, owing to the operator's diffi- 
culty in regulating the pressure he applies to the feed 
handle to suit the reduced number of revolutions of the drill. 
This is more noticeable at the moment the point of the 
drill is breaking through at the rear of the work. 

Unfortunately, Mr. Webster does not mention the type of 
drill he is using, but I would advise a flat drill made from 
good quality steel wire % in. in diameter. It should be 
brought down from the full diameter to the point by a long 
curve, leaving about % in. or so parallel for wear. This will 
form a strong drill which if properly tempered will not break 
with ordinary care and should drill several thousand holes. 
It must be kept perfectly sharp by rubbing its cutting edges 
on a smooth oilstone. 


Type of Machine to Use 


As to the type of machine to use for the purpose, I can- 
not do better than refer Mr. Webster to an article in Vol. 
38, page 1051 on the “Manufacture of Wool and Flax Combs” 
by Robert Mawson. Fig. 8 in that article shows the machine 
required and it would only be necessary to make a fixture for 
holding the tube and clamp it on the cross-slide of the ma- 
chine by means of the thumb-screws B. 

For rapid manipulation the fixture should have a simple 
dividing arrangement operated by a ratchet which will per- 
mit of the tube being brought into each of four positions 
expeditiously. The tube should be supported by its bore 
by means of a spigot at the dividing end and a center at 
the tail end. A slight taper must be put on the spigot 
so that the tubes will tighten on and so turn around with 
the division plate, while the tail center should be pressed 
up by a spring which can be compressed and center drawi 
away from the work by means of a lever. This will allow 
of easy insertion and removal of the tubes. The spacing of 
the holes is accomplished by a lever carrying a pawl revolv- 
ing round a ratchet wheel D having a suitable number of 
teeth to obtain the required pitch of the holes. Stops are 
fixed to determine the correct amount of movement of the 
lever. When drilling, the feed lever is lightly held in the 
fingers and is gently pulled toward the operator. A _ stop 
be set to prevent the drill spindle from being 


must also 
for the drill to 


traversed a greater distance than necessary 
just clear the hole. 

It is not necessary to either guide the drill or center the 
holes. As a matter of fact, guiding the drill is not resorted 
to on this class of work, but care must be taken that the 
point of the drill runs perfectly true. 
A. E. DODWELL. 


Leeds, England. 
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Mathematics and Languages 


No doubt E. H. Harder on page 622 voices a general im- 
pression when -he says that the opinions which I expressed 
on page 327 are not mine but are the outcome of the times. 
Of course, it is impossible for anyone to possess opinions of 
his own; once he expresses them they are property of the 
reader, though that has little bearing on the question under 
discussion. 

So far as I recollect I have never objected to anyone's 
knowing all the mathematics he saw fit to absorb. It so 
happens that I have always enjoyed and have taken rather 
readily to its study. I have acquired much of it that I have 
never used. Whether it is occupying a lot of space in the 
back of my head that might better be filled with something 
else, I am not psychologist enough to know for a certainty. 

On the other hand I know many young men who have 
since become successful engineers who were dropped from 
technical schools because they were proof against higher 
mathematics and foreign languages. I realize that it is the 
habit of the high-brow type to take a deprecatory attitude 
toward those whose entry into the profession has been by any 
other of its numerous doors than the one by which they 
themselves came in. If all notable engineering feats were 
collated today it would be found that the great majority have 
been achieved by men whose degrees were either honorary 
or missing rather than academic. This is not an admission of 
weakness in technical schools. Some of the men most dis- 
posed to use short cuts, rule of thumb and intuition, are 
college-bred men and men whose mathematics was once 
their strong point. 

The technical schools are doing a very necessary work. 
They form a road to learning that is truly royal as compared 
with the college of hard knocks, but the time is a long way 
off when the man who wants engineering work of conse- 
quence done will inquire into the collegiate pedigree of the 
engineer who does it successfully. There is a tendency to 
confuse laboratory research work with constructive engi- 
neering. Both are needed. 

Much of what Mr. Harder calls engineering progress and 
much work that is being done by men whose principal work 
is engineering is really the research work of physicists and 
mathematicians. To them mathematics is a legitimate end 
but for them to say that all engineers shall be interested only 
in the things in which they are interested is the same as for 
the owner of a racing motor car to insist that trucks shall 
be designed on racing lines. There is real room for every 
kind and form of training and for men of every degree of 
skill and of every degree of culture, but most of all is there 
room for tolerance. 

A generation ago there was little tolerance among the 
engineers who were “self made,” which means shaped by 
environment, for the kid-glove product of the colleges. To- 
day our engineering societies are dominated by the “kid- 
glove” crowd and they are turning the tables, inside the 
societies, though hardly outside. It seems as though we 
might really expect them to look on the home-grown engi- 
neer with the broader view which we are told is the result of 
a liberal education. 


Mathematics Do Not Bring Money 


Single examples prove nothing, but sometimes they make 
interesting reading. I am thinking now of a young man of 
my acquaintance, a Ph. D. from Germany, now several years 
here, struggling along on a fraction of the income that men 
of his age trained in this country average, a marvel with 
mathematics, and a speaking acquaintance with three or four 
languages. He naturally, if Mr. Harder is right, would 
have returned to his native land some years ago. I wonder 
why Mr. Harder does not go there? I know there is a certain 
fad for the old-fashioned and the foreign, but I notice mighty 
few who seem to desire to carry the fad to a real con- 
clusion in either direction. 

A student of the world’s history sees always the same re- 
curring desire of the man with red blood in his veins to 
get out on the firing line. He wants to fight out his new 
ideas in the open. That is engineering. The man that sits 
in his comfortable easy chair at home and solves abstruse 
mathematical problems is the useful tool of the man at the 
front. He may dig out useful, helpful facts in science or 
mathematics, but he seldom has enough knowledge of the 
real workaday life to know if they are useful, so he has to 
wait till some raw-boned iconoclast has use for his work be- 
fore it sees more than the dim twilight of some musty 
scientific journal. 

The point which I wish to emphasize is that except in 
the case of a few favored beings we find our greatest pleas- 
ure in the thing we can do best, and that it is not in the 
nature of things for a man to find equal success in con- 
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structive and in analytical work. An engineer’s work is 
constructive, that of a scientist analytical. Why insist that 
an engineer shall have the qualifications needed by a scientist? 


A Model Mathematical Course 


What I would like to see is a course in mathematics go 
laid out that all who took it would have presented to them 
all that is now covered in such courses, but that they should 


know that they would be held responsible for only certain 
definite portions of the course, which portions wou!d be 
those which the experience of engineers has shown it to be 
humanly probable that graduates would need, and which 


would be taught in their engineering aspects by engineers. 
Then it should be demanded that these immediately useful 
portions of the work should be so firmly fixed in the students’ 
minds that failure would be practically unknown, which 
might be attained by a 90 per cent. requirement, and which 
is not attained by the present 50 or 60 per cent. require- 
ments. 

I realize painfully well the difficulty of teaching some 
things to a class thoroughly and of letting other things 
slide ever with only sufficient attention to assure comprehen- 
sion, but no question of ease or comfort of mind for the 
profession should enter into this discussion. Then again 
why should not the schools at least begin to teach common- 
sense selection to their pupils. They will have to learn to 
pick and choose after they graduate, why not before? The 
thing which best serves the future needs of the graduates is 
worth whatever it may cost. 

Speaking of future needs, I have gone over the names of 
upward of a thousand graduates of the Worcester Polytech- 
nic Institute whom I know personally, and out of the lot I 
only find 17 who have any likelihood of a use for higher 
mathematics in their regular line of work. Of this 17 twelve 
are teaching, leaving only five using it in ordinary engineer- 
ing work. Now I don’t question but what all the knowl- 
edge that all these men have had crammed into them in 
school has been of value, direct or indirect. 


What I do feel most surely is that another thousand have 
been thrust out without a diploma and minus the larger part 
of their professional training because of a failure to grasp 
advanced mathematics and foreign languages that were not 
essential to a reasonable measure of success in their pro- 


fession. Something over 300 of such men have since joined 
the Alumni Association and their professional records aver- 
age at least as high as those of the graduates. This 
proves nothing as to the value of engineering education. The 


300 were men who would have made their work if they had 
never seen a technical school How many of this other 
thousand or of the many other thousands that have gradu- 
ated all over the world would have done equally well without 
their training no one can tell. 


Deserve a Little Credit Ourselves 


I really dislike to disagree with Mr. Harder on too many 
points for fear that he will think that I am intolerant, but 
I must put in a word for the successors of our ancestors. I 
don’t like to believe that we have to thank our fathers for 
all the intelligence and energy that we show. We all like to 
feel that we have greater intelligence and more energy 
than those from whom we are descended. If it is not so then 
the world could never have progressed. Again, I believe that 
a man’s energy is very apt to depend more on his environ- 
ment and his point of view, than on his ancestry. Men are 
influenced very largely by the pace by which they are sur- 
rounded. Likewise when a man is possessed of a single idea 
he will drive that one idea with superhuman energy though 
his father may never have had life enough to have earned 4 
decent living for his family. 


Again, it seems to me that Mr. Harder should explain 
what he means by having our standard of citizenship “raised 
to the level of the Europeans.” If he means that the tech- 
nical graduate of America need take off his hat to the tech- 
nical graduate of Europe as an embryotic engineer, on° reply 
should be made to him. If he means that the average citizen 
of America needs raising to be on a level with the :verase 
citizen of Europe, he stands where he must prove error of juds- 


ment on the part of the great number of European born citi- 
zens of this country. An education is not a knowledge of cal- 
culus, nor of German, nor of any one, or any number of or- 
ganized courses of study: An education is a breadth «i mind 


that can understand and comprehend the things tht man 
has done with and under the laws of the universe, 221 that 
enables a man to deal with his fellow men as they a! with- 
out prejudice and with tolerance and without undue pride 12 
his own achievements. 

ENTROPY. 


Worcester, Mass. 
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The Code of Ethics Again 


In Vol. 38, p. 1001, we called attention to the Code 
of Ethics which was being proposed for adoption by the 
American Society of Mechanical Engineers. This is 
now being submitted to members prior to its adoption, 
and we cannot refrain from asking all those who have 
the best interests of the society at heart to consider care- 
fully, before voting to saddle it with such a fossilized in- 
cubus. 

While we believe that we have as high an opinion of 
the real dignity of the engineering profession as any of 
the framers of this code, we do not feel that this dignity 
needs to be supported by hothouse methods, and in fact 
that they tend to weaken, rather than strengthen our po- 
sition. 

Some of its advocates state freely that they would 
much prefer to be without a written code of any kind, 
but, as long as other professions use such a code, the 
A. 8. M. E. should follow suit. The adoption of a code 
under these conditions, can hardly add to the dignity of 
any of its members. 

As we pointed out before, the principles set forth can 
be boiled down to those of common honesty which any 
engineer, who has had experience enough to admit him 
to the society, should possess. If he has them not, after 
ten years of engineering practice, it is hardly to be ex- 
pected that a code of this kind will effect his complete 
regeneration. 

Section 20 says: 

The engineers should endeavor to assist the public to a 
fair, correct, general understanding of engineering matters, 
to extend the general knowledge of engineering, and to dis- 
courage the appearance of untrue, unfair or exaggerated 
statements on engineering subjects in the press or elsewhere, 
especially if these statements may lead to, or are made for 


the purpose of, inducing the public to participate in unworthy 
enterprises. 


And yet in Section 2 it states: 
If an engineer after becoming associated with an enter- 
prise, finds it to be of questionable character, he should sever 


his connection with it as soon as practicable, avoiding, in so 
doing, reflection on his previous associates. 


If he finds himself connected with an illegitimate en- 
terprise, he must naturally resign his position. But, 
while Section 20 tells him that he should assist the pub- 
lie to a fair understanding of such matters, particularly 
When they might be induced to participate in them, Sec- 
tion 2 forbids him to cast any reflection on his previous 
associates, who, if the enterprise is not legitimate, must 
be fit subjects for the penitentiary. 

More confusion is added in Section 21, where the en- 
gineer is forbidden to discuss engineering subjects in 
the public press, the only place where he can assist the 
public to become familiar with the unworthy enterprises 
before referred to. These are matters which must be left 
to the engineer to decide in each individual case, and 
any man with red blood in his veins will refuse to be 
bound by any code of alleged ethics, which lowers his 
dignity far more by submission to them, than any breach 
of the defections quoted could possibly do. 
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EDITORIALS 


Probably the most impertinent infringement of indi- 
vidual rights is in Section 24, which says: 

Engineers engaged in private practice should limit their 
advertising to professional cards and modest signs in con- 
formity with the practice of other professions. 

No matter what discoveries an engineer may make, or 
what he may have to offer to his clients, he must con- 
fine his professional announcements to a card, which is 
sufficient to contain the name and address of the dull- 
est man in the profession. He is at perfect liberty, we 
are informed by an advocate of the code, to secure all the 
free advertising possible from various publications under 
the guise of that overworked term “publicity.” But he 
must not legitimately advertise or pay for more than his 
professional card, without lowering the dignity of the en- 
gineering profession. Was there ever such utter non- 
sense promulgated under the guise of professional dig- 
nity? Will the wideawake engineers of the society al- 
low their business methods to be dictated in this way by 
a fossilized code under the guise of securing professional 
dignity ? 

There are other sections which are almost equally bad, 
but no matter how meritorious, the promulgation of such 
a code is an unwarranted interference with the liberty 
of each individual member, and should be opposed by all 
who desire to see the society become a real force for 
progress. Such a code will be a millstone, ag is the 
case in some of the other professions where alleged dig- 
nity and the code of ethics tend to prevent progress, and 
to maintain in control those who will not, or cannot 
grasp the newer ideas. 

The real dignity of the engineering profession will not 
come by following any set of rules, but by making it pos- 
sible for each individual member to pursue his work with 
the greatest efficiency and with the fewest hindrances. 

cAJ 


ed 


Protection of Exhibits at Panama 
Exposition 


There is considerable uneasiness in some quarters over 
a Federal act, approved on Sept. 18, 1913, number HR 
"595. Its purpose is to permit free importation of articles 
intended for foreign buildings and exhibits at the 
Panama-Pacific International Exposition, and for the pro- 
tection of foreign exhibitors. 

That part which deals with the admission of material 
and exhibits free of payment of duty, customs fees, and 
charges, is unobjectionable. The second section provides 
for the establishment of a branch office of the register of 
copyright, and the commissioner of patents on the Expo- 
sition grounds. When this is done “the proprietor of 
any certificate of registration, copyright, trademark, or 
patent issued by any foreign government, protecting any 
pattern, model, design, copyright, trademark or manufac- 
tured article imported for exhibition and exhibited at 
said Panama-Pacific International Exposition, may, upon 
presentation of satisfactory proof of such proprietorship, 
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obtain without charge a-certificate from said branch of- 
fice, which shall ‘be legal evidence of such proprietorship.” 

Following sections provide penalties for infringing the 
rights protected under this act. The last section limits 
the period of this protection to three years from the date 
of closing the Exposition. 

Apparently, the operation of this law may work hard- 
ships to American manufacturers. For it- must be re- 
membered that many foreign governments issue patents, 
trademarks, copyrights, certificates of design, etc., with- 
out examination as to novelty, originality or proof of 
ownership of the subject matter. Thus it seems possible 
that many things subject to foreign protection of some 
kind will come under this act of registration here, not- 
withstanding the fact that the articles have been free 
from all character of protection in this country for many 
years. The extent to which this may work hardships to 
American manufacturers is impossible to gage. It must 
be remembered that an act of this kind cannot take away 
statutory rights and the most it could do would be to 
set up overlapping rights which would be a subject of liti- 
gation. 

Turning to the machinery-building field, it hardly 
seems likely that it can work much hardship, for machines 
are patented and it is seldom that any form of design or 
copyright is a part of the commercial assets of a machin- 
ery-building firm. At the same time, this act should re- 
ceive very careful scrutiny at the hands of all manufac- 
turers, to gage, if possible, the trouble and expense that 
its operation may cause. An effort will undoubtedly be 
made to amend it before the opening of the exposition, 
pressure coming particularly from proprietors of copy- 
rights and registered designs. 


Finding the Pegs to Suit the Holes 


The careful study of vocational tendencies in children 
is too little considered, and hardly practiced at all, and 
yet this must have a direct bearing on the kind of men 
we get in the shops and the complaints that good men are 
hard to get. We naturally become provoked and exas- 
perated when men do unaccountably foolish things which 
result in damage to a machine and delay to the work. And 
yet the chances are that the man was entirely out of his 
natural element, that machines are foreign to his nature 
and that he would be far happier raising chickens or 
driving a dump cart. 

Necessity has forced him to take the first job that of- 
fered and his dreams of an outdoor life may be responsible 
for his mistakes. 

If we could take the men who are barbers, book agents 
and street-car men by force of circumstances, but would- 
be mechanics by natural tendency, we would have little 
cause for the complaint that we do not get good men for 
the shop, and incidentally the other lines would be just 
as much benefited from our misfit men in the shops. 

It would be difficult to overestimate the benefit to all in- 
dustries if only those interested in the work were engaged 
in it. When we work at something we like, not only is 
life more enjoyable, but we do better work and more of 
it. It would greatly reduce the number of mistakes, de- 
crease the cost of superintendence and in every way add 
to the pleasures of doing business. 

It often happens that tendencies are not strong enough 
in boy or girl to lead them to seek work only along cer- 
tain lines, even if the economic conditions permit, and 
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this is where vocational guidance by those who have stud- 
ied them intelligently would be of great assistance. [n- 
deed, steps are being taken in some localities to mzke 
this a possibility. There are hopeful signs that this ques- 
tion will be taken up seriously by an ever-widening cir:le 
of educators and the shrewd business man cannot fai! <o 
see that it will be of great benefit to him as well as ic 
the child. It is not an easy task to accomplish, but as 
nothing really worth while is ever gained without effort, 
this will not deter those who have the matter really at 
heart. 
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Unbalanced Revolving Parts 


Although we have printed much about the balancing 
of running parts, there is still need to impress its import- 
ance on those who make or use high-speed machinery. 
Small grinding spindles run at 20,000 to 30,000 r.p.m., 
and there is record of much higher speeds than this; yet 
it is difficult to get drilling-machine spindles which will 
stand over 5000 r.p.m. The bearings give trouble at this 
and higher speeds; this does not apply to the small drill- 
ing spindles used in watch work, but to machines of the 
sensitive type, and while the trouble develops in the bear- 
ings, it seems reasonable to believe that this is not the 
seat of the difficulty. With proper lubrication the bear- 
ings ought to stand double that speed. The t¥ouble, we 
believe, lies in the lack of balance in the revolving parts. 

While we may think that a round piece of steel, such as 
the spindle, with its pulley and other symmetrical parts 
must be in perfect balance, a test on the balancing ma- 
chine tells a very different story. This is the seat of the 
difficulty. Makers of grinding machinery have found the 
great importance of balancing, not only the grinding 
spindle and wheels, but also the armature of the motor 
which drives them. In fact, vibration is the great enemy 
of all machine work and is closely related to unbalanced 
parts in many cases. And vibration affects the bearings, 
the quality of work and the effectiveness as well as the 
life of cutting tools. 
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Looking Without Seeing 


The advantages of visits to works on the part of, it 
may be, rival manufacturers, are fairly well recognized in 
America, and are beginning to be recognized in Europe. 
Each side is understood to gain by exchange of exper- 
ience and as a rule each side is satisfied. But the visitor 
must have an observant eye and more particularly an 
open, receptive mind, and thereby hangs a tale. 

The technical head of a firm visiting a foreign country 
managed by means of letters of introduction to sec the 
shops of certain of his best equipped competitors. >ome 
little time afterward, when at home, he was confronted 
with a request by the head of one of the firms visited 
for a similar return courtesy. 

It so happened that the shop had just completed 
machine, some details of which he would gladly have 
kept back for a time, but the most elementary feelivgs of 
gratitude prevented a refusal and the visitor came He 
came, but saw nothing. For though he stood for » time 
in front of the particular machine, he was so bu-y e- 
patiating on his own achievements, that he failed to note 
mentally what was actually before him. 
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Universal Machine Vise 


The illustrations- show two views of a universal ma- 
chine vise manufactured by the Brown Engineering Co., 
Reading, Penn. These vises are made with deep jaws 
in order to assure the vertical alignment of any work 
which they may be called on to hold. The rear jaw 

















UNIVERSAL MACHINE Vise APPLIED TO DRILLING 
MACHINE 
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Untversar. MAcHINE Vist APPLIED TO MILLER 


swivels, offering four different faces to the work at any 
angle. Supplementary jaws are arranged to be bolted to 
the broad top faces for holding work of irregular shape. 

The top faces of the vise can be drilled and tapped for 
holding bushing holders, when the vise is used as a uni- 
versal jig. They are useful for making up svecial tools, 


due to the fact that they will hold almost any shape. 
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Work can be extended down through the base of the 


vise, there being a hole in it for this purpose. 
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Hob and Cutter Grinder 


The cutter grinder shown was designed especially 
for sharpening hobs and radially relieved cutters, The ma- 
chine has a traversing work slide with a swiveling table 
mounted thereon. The travel of the slide is controlled by 
a crank handle, while the knee is raised and lowered by 


the screw shown. 


There is a cross adjustment of the wheel at right angles 
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Hop AND CuTTER GRINDER 


to the slide and a rigid arm is provided to hold the 
index finger, which is provided with a positive screw ad- 
justment. The low design of the machine is calculated 
to reduce vibration. 

The machine weighs approximately 700 lb., and is a 
recent product of the Lees-Bradner Co., Cleveland, Ohio. 


Screw Press 


The illustration shows a new heavy-type hand screw 
press for toolroom work, which has just been brought out 
by the Standard Machinery Co., Providence, R. I. The 
machine is capable of handling dies to blank work up to 
16 in. round. The machine is fitted with a forged-steel 


screw 31% in. diameter, with quadruple thread 134 in.’ 
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Screw PREss 


lead. The wheel is 4 ft. diameter and weighs 500 lb. 
The maximum distance from the bottom of the ram to 
the top of the belster plate is 1444 in. The distance be- 
tween the gibs is 1034 in., and the distance between the 
uprights in the rear is 14% in. 


Draftsman’s Chest 


The draftsman’s chest shown requires little explanation 
and is designed so as to be compact and at the same 
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DRAFTSMAN’s CHEST 


time to form a handy storage for all commonly used 
draftsmen’s tools. 

The case is covered with leatherette and the drawer 
fronts are solid mahogany. The top drawer is large 
enough to take scales, rules, etc., while the smaller draw- 
ers are used for the smaller instruments. The small 


drawer on the left is for a card index in connection with 
a vest-pocket, morocco-leather loose-leaf memorandum. 
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The slide for ink bottles provides for three bottles and it 
will be noted that there is room for several reference 
books. The tray is the door or cover and is provided wit! 
brass cylinder locks and two keys. There is room pro- 
vided back of the cover, when locked, for triangles, curves, 
etc., while under the drawers on the right-hand side there 
is provided a pigeonhole. 

This case is a recent product of the American Drafting 
Furniture Co., Rochester, N. Y. 
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Wet Tool Grinder 


The halftone shows a 14-in. wet tool grinder in which 
self-oiling bearings are used throughout. The machine 
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Wer Toot GrinDER 


is equipped with a vertical centrifugal pump of snail 
shell design. A sleeve-cap covers the pump-case an 
loosely encircles the pump shaft, extending to a pum) 
above the water line, a form of design calculated to pre 
vent leakage without the use of packing. 

In general construction this machine is similar to tl 
20-in. machine made by the same builders, the J. ( 
Blount Co., Everett, Mass., and previously described in 
these columns. The machine can be motor-driven and 
occupies a floor space of 32x24 in. 


Three Special Machines for Auto- 
mobile Work 


The three machines illustrated herewith, are among 
the late products of the Grant Engineering-Co., Detroit, 
Mich., and were designed by John J. Grant, especial'y 
for machining the spiders for differential gearing 2s 
used in the automobile transmission today. 

The machine shown in Fig. 1 takes the rough forging, 
bores the center hole and faces both sides at the same 
operation. The spider is held in a special fixture which 
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slips into the central driving head A, being held by a 
sort of bayonet joint. It is worm-driven, so that all 
necessary power is easily transmitted to the work, while 
the boring bars and facing cutters, which go in the tool 
posi of the cross-slides are at work. 

‘he machine is semi-automatic in operation, the cross- 
feed being secured by the plunger and arm B, operated 
by ihe cam shown in outline inside the bed. This is 
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After the roughing box-tool has cleaned up the spider 
arm and faced the end, the spindle recedes, the spider 
is indexed through 90 deg. and the next arm rough-fin- 
ished in the same way. After the four arms have been 
machined in this way, the head automatically shifts so 
that the finishing spindle comes into position, and 
the finishing cutter is run over each arm in turn. 
This also carries an interior drilling spindle which 
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Fig, 1. 


SEMI-AUTOMATIC BorrING AND FAcING MACHINE 
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counteracted by the helical spring in the cross-slide, which 
also returns the cutting tools to their outward positions 
as soon as the sides have been faced off. 

1 te second operation is handled in the machine shown 
In Fig. 2, the spider being threaded over the locking 
handle A and held in place by the slip washer B, shown 
abo e it. One of the spider arms is centered by the lo- 
cating hollow center at the back, and after this has been 
locked in place, the operation of the whole machine is 
entirely automatic. The massive headstock in the center 
carries both a roughing and finishing spindle, as can be 
Seen from the end view. 


Semi-AvcToMATic TURNING, 


FACING AND CENTERING MACHINE 


drills and centers the end of each arm for the 
grinding operation. When the spider has been indexed 
around the second time and the finishing tool has been 
over each arm, the machine stops automatically, and re- 
mains at rest until the operator removes the finished 
piece and puts a new forging in its place. 

The third and last operation is performed on the du- 
plex grinding machine shown in Fig. 3. A special holder 
is provided for the work as in the first operation, al- 
though it is somewhat different in detail. This drives 
the work from the center, so that each end is free to be 
operated on by its own grinding wheel, as can be seen in 
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Fic. 3. Duptex Grinpineg MACHINE 


the front view. Each grinding wheel has a slight side 
movement, a belt being provided for each grinding head 
as can be seen. The grinding wheels are moved to or 
from the work, by the large handwheel shown in front. 
The large diameter of this wheel allows very minute 
graduations to be made, so that adjustments can easily 
be secured to as close limits as will ever be required. 


- 
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Combination Turret Lathe 


The illustration shows a 314x36 in. turret lathe with 
single-pulley drive and flat turret, which has been placed 
on the market by the Acme Machine Tool Co., Cincin- 
nati, Ohio. The bed is of box section and rests on three 
points. The pan blocks and tank are cast in one piece 
with the pan, which provides large chip room. 


The geared head provides nine spindle speeds, from 14 
to 285 r.p.m., controlled by two levers in front of the 
head. Power is furnished by a 12-in. pulley, running 
at 600 r.p.m., driven by a 31%-in. belt. 

By means of the long lever in front of the head, the 
positive automatic chuck can be opened and closed while 
the machine is running. It is so designed that the work 
has no end motion while the chuck is being closed. The 
jaws do not collapse and short work can be held without 
tilting. 

The jaws are easily removed without dismantling the 
chuck. The positive roller feed is actuated by the same 
lever that actuates the automatic chuck. The turret is 
provided with cross motion on a narrow guiding way, 
with wide flat bearing surfaces on either side. The lock- 
ing plunger works in hardened taper bushings directly 
under the cutting tool. 
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Twelve longitudinal stops and eight cross-feed stops 
ire provided. The machine is furnished for either bar 


or chucking work. The lathe will swing 22 in. over the 
ved and turn 12 in. diameter. The spindle is provided 
with a 3%4-in. hole. The turret has long travel of 36 in. 
and cross travel of 8 in. The machine weighs 4960 |b. 


2 


A Cold Saw 


The illustration shows a cold saw built by the Lea 
Equipment Co., Philadelphia, Penn. The frame is cast 
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The saw is 15 in. in diameter, is gear driven and is fed 
into the work by the swinging arm which carries it. The 
machine will cut 5-in. rounds, 44%4-in. squares and 9-in. 
I-beams on the flat. 


oe 
ve 


Two-Spindle Rod-Boring Machine 


The machine shown was designed primarily for con- 
necting-rod work. It is driven by two 10-hp. motors, 
giving direct speeds of 400 to 1200 r.p.m. The spindle 
speeds with the gears in, are 40 to 120 
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r.p.m., and with the back gear in, 12 
to 36 r.p.m. 

Each motor is operated indepen- 
dently, with push-button control, the 
boring operating supports from the 
bottom end of the boring bar, being 
fitted into bearings in the table. The 
guide bearing rail is adjustable ver- 
tically and the guide bearings hori- 
zontally. These securely support 
the ends of the spindle and permit 
the use of cup or trepanning cutters, 
which remove solid cores from the 
holes. 

The spindle has slow and rapid 
hand movement, and three changes of 
gear feed are available. There is hori- 
zontal adjustment on the rail by hand 
and provision is made for securely 
locking the saddle in any desired po- 
s1t10n. 

Lubrication is by gravity from a 
storage tank inside the crossrail, and 
: provision is made for draining to addi- 








Two-SrinpDLE Rop-Boring MACHINE 


in one piece and is provided with three bearings to carry 
the main shaft and the trunnions of the swinging arm. 
The top is planed and has T-slots and pin holes for se- 
curing and setting the work, ete. 
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A Comp Saw 


tional storage tanks in the table. The 

lubricant is transferred from table to 
rail by a gear pump. As will be noted, all exposed gears 
are fully guarded. 

This machine is capable of boring rods with center dis- 
tances between bores of from 30 in. to 11 ft., and is the 
latest addition to the line made by the Newton Tool Works 
Co., Philadelphia, Penn. 


os 
ve 


Announcement has been made that there are three sepa- 
rate and distinct projects on foot for the establishment of 
blast furnaces upon New York harbor. The carrying out 
of any one of these will make New York City an important 
iron center. It is believed that pig iron can be produced there 
more cheaply than in any other place in the United States, 
with the exception of Birmingham, Ala. But Birmingham has 
no market, while there is a market of unrivaled richness in 
the immediate vicinity of New York City. One of the in- 
fluencing factors will be the State Barge Canal of New York. 
It is believed that when this is in use, Lake Superior ore 
will reach the New York water front at a lower rate than to 
the Pittsburgh district, for the opening of the canal should 
give a rate per ton on ore from Buffalo to New York of be- 
tween 50 and 75 cents. It is further claimed that New York's 
location will have an advantage in fuel costs over many other 
districts. As a center of distribution, with its splendid 
shipping facilities and direct waterway connections with 
the industrial centers of New England, and the eastern At- 
lantic States, New York City is an ideal location from which 
to market pig iron. Since all of this activity is based on 
the low cost, it is not too much to believe that eventually 
there must be a centering of steel works and rolling mills 
in this vicinity. It is then but a step to the belief that ex- 
tensive machine shops may spring up or be located in the 
vicinity of the greatest city in the United States. 
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PRINCIPLES OF INDUSTRIAL ORGANIZATION—By Dexter 

S. Kimball. Two hundred and sixty-eight 6x9-in. pages; 

19 illustrations; cloth bound; indexed. Price $2.50. Mc- 

Graw-Hill Book Co., New York, N. Y. 

This book is in a class by itself. It is comprehensive, 
sane, clear. It analyzes principles; it outlines tendencies. It 
sets modern industrial development against the background 
of the history of industry. An intelligent appreciation of 
factory organization and operation cannot be obtained with- 
out a knowledge of the origin and trend of the modifying 
factors. 

No form or system of management is exploited in the 
book. No specific remedy for industrial evils is advocated. 
But the best of the modern systems and methods are pre- 
sented through their principles with a careful weighing of 
advantages and disadvantages. Details, cards and forms are 
omitted. Thus this book stands head and shoulders above 
the ordinary run of management writings, too many of which 
have sickened by their incompleteness, bias, exaggeration, 
and obvious purpose of exploiting some particular system for 
someone’s personal advantage. 

The book is the outgrowth of a series of lectures given 
by the author for the past few years to senior students at 
Sibley College, Cornell University. It is intended primarily 
for the needs of the young engineer, but its field of useful- 
ness is much wider. Every practicing engineer or shop man- 
ager should have a definite knowledge of the principles of 
the various systems of management offered to him today. He 
should learn these in the light of industrial development and 
with an appreciation of modern trend and tendency. All 
these he will find in this work, without regard to any 
specific system. To all such men this book is heartily 
recommended. 

There are 14 chapters. The first four deal with the great 
inventions, their effects, and corrective influences in in- 
dustry. The first outlines the fundamental principles of the 
factory system, and the system that immediately preceded the 
present methods. The second deals with what is called “the 
industrial revolution.” The “four great inventions” are then 
reviewed, with their character, the principles upon which 
they rest, and briefly the extension of these principles. The 
following chapter sketches the effect of these great inven- 
tions, showing first the degradation of labor, later its eleva- 
tion, and finally the immediate results of the industrial revo- 
lution. Chapter 4 is concerned with corrective influences 
which are active at the present day. 

Chapter 5 is devoted to “Modern Industrial Tendencies,” 
taking up such matter as specialization, standardization, in- 
terchangeability, and the division of mental and manual 
labor. This is followed by a chapter on the forms of indus- 
trial ownership, and these six pave the way for the treat- 
ment of the principles of organization, in Chapter 7. 

Chapters 8 to 12, inclusive, deal with specific features of 
factory organization. These are: Planning Departments; 
Principles of Cost Keeping; The Depreciation of Wasting 
Assets; The Compensation of Labor; Purchasing, Storing 
and Inspection of Materials. 

Chapter 13 is devoted to the location, arrangement and 
construction of industrial plants, and the final chapter 
treats of theories of management. This is really a re- 
sumé and statement of the principles underlying industrial 
management, with a brief discussion of each. Seven are 
recognized. These are: 

1. The principle of division of labor, including separation 
of mental and manual labor, and a subdivision of both men- 
tal and manual labor. 

The principle of transfer of skill. 

The principle of transfer of thought. 

The principle of codrdination of effort. 

The relation between unit cost and the number of 
parts produced. 

6. The systematic use of recorded experience. 

7. The principles governing human relations. 

The discussion of these is most illuminating, and clears 
many points around which there has been controversy. It is 
gratifying to note that only seven principles are recognized, 
for previous writers have attempted to give us anywhere 
from a dozen to seventeen or more. 

An important feature of the work is frequent references to 
transactions of the American Society of Mechanical Engi- 
neers, other books and current technical literature. These 
recognize and point out the importance of the work of 
such men as Halsey, Taylor, Gantt, Church and Emerson. 
Thus the book has been written from a most careful study 
of the best of industrial management and practice of today, 
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and with a full appreciation of its possibilities and import- 
ance. 


AIR COMPRESSION AND TRANSMISSION—By H. J. Thor- 
kelson. Two hundred 6x9 in. pages; 143 illustrations; 
numerous tables; indexed; cloth binding. Price $2, ne! 
McGraw-Hill Book Co., New York, 


The book aims to present in logical order the fundamenta 
principles dealing with the subject of the compression of a 
and its transmission.- As it is made up from notes use: 
for a number of years by the author in his classes and i 
thus elementary in character, it is suited for beginners. Th: 
field is well covered, as the following list of topics discusse:| 
will indicate: Fundamental definitions, thermodynamics oi 
air compression and expansion, air at pressures below the 
atmosphere and at low pressures above, piston compressors, 
efficiencies, multistage compression, turbo and hydraulic com- 
pressors, effect of altitude, receivers, measurement and trans- 
mission of compressed air, and the selection and care of com- 
pressors. Appendices on common and Napierian logarithms 
and a short discussion of hygrometry make a useful addition 
to the text matter. The book will introduce the student to 
the broad field of air compression and should be of great 
service to the engineer wishing to know the wherefore of 
his compression machinery. 

It has just been called to our attention that the mechanism 
described in the article published under the above title on 
page 531 constitutes the intermittent driving gear employed 
in the “Camergraph,” an invention credited to Nicholas Power, 
and is fully covered in pending patent applications. 
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S. Nikoloff has been appointed Western representative of 
the Leland-Gifford Co., Worcester, Mass., with headquarters 
in the Dime Bank Building, Detroit, Mich. 


Stanley B. Dowd has been appointed Boston representative 
of the Leland-Gifford Co., while Herbert P. Sawtell will be 
in charge of the New England territory, exclusive of the 
Boston section, with headquarters in Worcester, Mass. 


R. F. Russell, formerly a member of the engineering di- 
vision of the automobile department of the American Lo- 
comotive Co., has become associated with the Bessemer Gas 
Engine Works, Grove City, Penn., with whom he will act in 
a similar capacity. 


John Calder, for many years works manager of the Rem- 
ington Typewriter Works, and more recently president of the 
International Motor Co., New York, N. Y., has resigned the 
latter office. He is succeeded by Vernon Monroe, formerly 
secretary of the company. 

W. E. Farrell, until recently vice-president of the Tread- 
well Engineering Co., Easton, Penn., has been elected presi- 
dent of the American Die & Tool Co., Reading, Penn. JD. 
Sternbergh has been elected secretary, treasurer and gener! 
manager of the same firm, 


Edgar A. Custer, for a number of years president of the 
Tacony Iron Co., has relinquished that position, withdrawi‘s¢ 
from permanent mold work, and has engaged in business «as 
a consulting engineer in foundry practice with headquarters 
at Forty-first St. and Baltimore Ave., Philadelphia, Penn. 


Charles E. Hildreth has been appointed general manag: 
of the National Machine Tool Builders’ Association, succeed- 
ing James E. Herron, resigned. As secretary of the associi'- 
tion for several years, Mr. Hildreth did much to build up the 
organization to its present size and influence. His new pv 
sition gives him an opportunity to devote all his time to th: 
work of the association in which he has always shown such 
intense interest. 
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Oscar M. Fritch, superintendent of the machine depar'- 
ment of the American Engineering Co., Philadelphia, Pen 
died on Oct. 31. Mr. Fritch was 51 years old. 

Ashmead Gray Rodgers, for twelve years superintende::t 
of the Carborundum company’s plant at Niagara Falls, dicd 
Oct. 23, 1913, as the result of injuries sustained through 2n 
automobile accident on Oct. 5. Mr. Rodgers was a native of 
Albany, N. Y., having been born there in 1872. Previous ‘0 


his employment by the Carborundum Co. as superintendent 
he was superintendent of the Eddy Electrical Oo., Hartford, 
Conn. 
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Crankshaft and Connecting-Rod Work 


By F. A. 
S: NOPSIS—The shafts for gas traction engines are 
mide from a steel bloom, which is planed on the sides, 


diiled from a template, cut out for the webs on a gang 
sa’, rough-turned in the lathe, heated in an oil furnace 
aid twisted by application of drum-operated tongs, after 
wiich the work is ready for finish turning and grinding. 
Connecting-rods are bored in fixtures, which are indexed 
to (wo positions for roughing and finishing operations on 
a four-spindle drilling machine. 
+24 

An article in a recent issue described and illustrated 

the methods of the Aurora engine shop at Stockton, Calif., 


22 Diary Finished 


Rough turn 3% 4 "Diam. 














STANLEY 


in building four-cylinder engines as used on the Holt 
Manufacturing Co.’s “caterpillar” gas tractor. It was 
impracticable in the one article to cover the operations 
on all of the engine parts. Therefore, the methods of 
machining steel crankshafts and connecting-rods are here 
presented. 


CRANKSHAFT OPERATIONS 


The sequence of operations on the crankshafts is indi- 
cated in Figs. 1 to 7, which represent the different stages 
from the rough material to the ground shaft. From the 
finish dimensions in Fig. 7 it will be seen that the crank- 
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Fic. 8. A SAWING OPERATION ON CRANKSHAFTS 
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shaft measures 5 ft. 105%; in. overall, and has main bear- 
ings and pins 24% in. diameter, the length of the bearings 
and pins being 342 in. The crank is for an engine of 7-in. 
bore by 8-in. stroke. 

The bloom from which the shaft is made is 8x4 in. 
in section, 4 ft. 5 in. long, and weighs 470 lb. It is first 
hammered down and drawn out to give the stock for the 
end bearings, which are left sufficiently large to allow for 
rough turning to 314 in. diameter. After centering and 
roughing the ends two of these crank slabs are placed 
side by side in V-blocks on the planer and machined on 
the surfaces for the webs to a thickness of 4,5 in., as 
represented in Fig. 2. The cranks are next laid off by tem- 
plate and drilled with four holes in a group as shown in 
Fig. 2. The work is then ready for sawing, an operation 
accomplished in the home-made gang saw, Fig. 8. In this 
operation six saws are used to cut out the metal between 
the webs as in Fig. 3. The sawing of each crankshaft is 
accomplished in 30 minutes. 
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Fig. 9. RoucuH-TurNING THE BEARINGS 
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Fic. 14. ConNECTING-Rop ror 7x8-In. ENGINE 























Fic. 15. Frxture ror Factnae CoNnNEcTING-Rops on 
DRILLING MACHINE 
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RovucH TURNING AND TWISTING 

The next step is to rough turn the two bearings A, 
Fig. 3, with the work held in the lathe, Fig. 9. Then the 
cranks are ready for twisting with the apparatus shown in 
Fig. 10. Before twisting, they are heated at A, Fig. 3, in 
the oil furnace behind the twisting fixture, Fig. 10, then 
lifted by the electric crane and dropped into the fixture. 
The blocks B are put in place and held by the wedges C ; the 
tongs D are slipped over the central webs and pulled over 
by the drum F, bringing the crankshaft to the form shown 
in Fig. 4. The cranks are straightened while still hot. 
Three men operate the twisting apparatus and twist 30 
cranks per day. 

After the twisting process the cranks are again placed 
on the cold saw, Fig. 8, and four saws are used this time 
to cut out the metal at G, Fig. 4. The crankpins and 
webs are then rough turned in the Lodge & Shipley lathe, 
Fig. 11, to the dimensions given in Fig. 5. The ends of 
the shafts are rough turned to fit the faceplate fixtures, 
and the latter are easily set off-center the necessary dis- 
tance for the desired throw of crank. 

The finish-turning operations on all pins and bearings 
are accomplished in the lathe, Fig. 12, preparatory to 
grinding all over in the Tindel-Morris machine, Fig. 13. 
As indicated in Fig. 6, about sy in. is left in the turning 
operation for finishing by grinding to the dimensions 


x: Nn 


given on the completed shaft drawing, Fig. 7. 





Fie. 16. Fixtures ror Borrna ConnectrnG-Rops 
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Work oN ConnecTING-Rops 

The drop-forged connecting-rod used on the engine is 
shown in Fig. 14 before the bronze bushings have been 
put in place. The forging is received in the condition 
shown in Fig. 15 with about 1 in. of stock at the center 
at each end. The first operation is to face both sides at 
each end. This is accomplished with the aid of the fix- 
ture shown in Fig. 15, which is used in a Foote-Burt four- 
spindle drilling machine. 

The fixture is composed of two heads A and B, which 
are provided with chucks in which the rod is secured by 
setscrews. There are’ two screws in each chuck, fitted 
with check nuts, and not operated after once adjusted ; 
the screws opposite are used in gripping and releasing the 
rod. The head A has an index pin for locating its spindle 
and the chuck, so that it can be revolved through a half 
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The two high-speed three-lip drills are started ani run 
through the rod. 

The jig is then slid from under the housing // into 
position under the housing M, where it is again located 
by an index pin in the top and clamped as before, while 
the finishing cut is taken with two special four-lip drills, 
At the same time another jig is in place under the other 
housing with a rod undergoing rough boring. Thus, the 
four spindles are used at once. There are three ji +s in 
all, and while two are in working position, the third is 
being filled by the operator. 


DRILLING AND MILLING 


The rods are drilled through the lugs before milling 
and splitting, by holding in a jig as in Fig. 17, where the 
bored ends of the work drop over locating plugs, and open 





CONNECTING-Rop Jig ARRANGED WITH 
LocATING PLUGS 


Fig. 17. 


turn and again locked. 
for binding the spindles. 
When the rod is inserted in the two chucks and gripped 
with the screws the chuck B is free to turn and adjust itself 
to the work and so prevent springing of the rod. With both 
chucks clamped, the facing cutters C are brought down 
into operation. The spindle stops are accurately set to 
face the work to the proper thickness. After one side is 
faced the spindles are unclamped, the index pin in the 
head A is withdrawn and the work turned half way over 
and secured again by the index pin. The binder handle D 
is then operated to clamp the chuck in the fixture A, and 
the handle # clamps the other support. The work is 
thus secured in position for the facing of the other side. 


BorING THE Rop ENpDs 


After the rods are faced they are placed on the jig F, 
Fig. 16, and are located and held in place by clamps G. 
The jig is slid under the housing H and located by the 
index pin J, which drops into a hole in the top of the 
bracket J. A single movement of the handle K releases 
the pin and clamps the jig by a quick-acting screw L. 


PX 





Both heads have clamp handles - 





Toots ror MILLING AND SPLITTING CONNECT- 


Fig. 18. 
iNG-Rops 
washers are applied to allow the work to be secured 


quickly by the clamp nuts. The jig is provided witha 


depression, or well, around the bushes to catch the drill- 
ing compound which is supplied by a pump. 

The miller fixture used for holding the rods fer the 
facing of the bolt-head seats, and the sawing of th« caps 
is shown in Fig. 18. A gang of high-speed ecutturs is’ 
employed, and it will be seen that a very coarse-pit: | saW 
is used. By adopting this type of saw an increase 1 the 
feed from 5% in. per min. to 114 in. per min. was p: ~<ible. 

Of the different operations illustrated, that of cing 
the sides of the rod ends is done in 4 min. per ro. ; the 
total time for boring the rod is 5 min., the worl »eing 
held to a limit of plus or minus 0.0005 in. The « illing 
of the bolt holes will average 4 min. for each end; di the 
milling and sawing operation, Fig. 18,-requires, 1 the 
two sides, about 12 minutes. 

% 

The largest marine Diesel engine in service is on e ship 
“Wotan” which recently made her maiden voyage. "1¢ @2 
gine is a single-screw, six-cylinder, 2000-hp. Carels Diesel, 


equipped with an injection air compressor. 
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A Safety Device Which Saves Time 


By W. O. 


SY VOPSIS—While men become very expert in shifting 
a belt from one step of a cone to another, accidents do 
happen at times and belt edges are often the worse for 
weer on account of it. This shows how these are avoided 
anc, best of all, how time is saved by the use of a me- 
chanical belt shifter. 

33 

The cone-driven machine tool, by which is meant the 
three-step cone, double-friction, back-geared construction, 
with a wide high-speed belt and high-gear construction, 
justly continues to be an important factor in the modern 
manufacturing shop. This condition is sharply emphasized 
by the repeated attempts of designers to produce a suc: 
cessful mechanical speed-change device for a cone-driven 
machine, and to remove the element of danger incident 
to shifting the driving belt. At first glance the import- 
ance of a device of this character is apt to be under- 
estimated; but in reality there is a very close relation 
between safety and production. 

Of course, the geared headstock is a cure-all for this 
condition, but it calls for a bigger initial investment, of- 
ten unnecessary. and the upkeep is invariably larger. It 
is evident that unless a really successful mechanical 
speed-change device for a cone-driven tool is developed, 
its adaptation to high-tension manufacturing conditions 
would be somewhat limited. 

A survey of the patent-office records shows many in- 
teresting attempts along this line from as early as 1885. 
There seems, however, to be a general lack of commer- 
cialism in these designs. 


Uritrzine Hicu-Sreep STEELS 


The advent of the high-speed tool steels called for in- 
creased pulling power to utilize these improved cutting 
tools. This demand was answered by the manufacturer in 
two ways. 

The first was by the development of the single-pulley 
drive geared-head construction. This type has for its 
legitimate field, the railroad shop, the steel mill and the 
manufacturing shop, whose conditions called for the re- 
moval of great quantities of metal. The constant torque, 
hig!-speed driving belt and the big gear reductions, often 
as \igh as 56 to 1, particularly adapted this construction 
to : 1is class of work. 

“nese designs were accompanied by variations for com- 
me'cial considerations, such as the geared countershaft 
wh h reduces the speed torque of the belt, reducing the 
efle tive power transmitted in the same ratio; the plane- 
tar, gear transmission in the headstock pulley, which 
Kees the belt torque constant, but reduces the speed of 
the ‘nitial drive shaft; the tumbler gear and pinion con- 
stri-tion which limits the power application. Develop- 
me's proved these principles incorrect and the types 
rap ‘ly fell into disuse, leaving the original gear-type for 
dev. ‘opment which has been carried out along the lines of 
the iutomobile-transmission-building practice, introduc- 
Ing the alloy steels, chrome, nickel and vanadium alloys, 
hea treatment and the stub-tooth gear for high speeds 
an’ added strength. 


Ohio {th the R. K. Le Blond Machine Tool Co., Cincinnati, 


Srravuss* 


The second way in which the demand was answered, 
was by the development of the cone drive as a legitimate 
heavy-duty machine, eliminating the multiple-stepped 
cone, and displacing it with the wide-belt, three-step cone, 
double-back-gear or triple-gear construction. Some manu- 
facturers introducing the friction back gear provided a 
change in the back-gear driving ratios under cut. This 
called for the complete redesigning to adapt the machines 
generally to the application of this higher-powered head- 
stock. 

The greater part of the work in any manufacturing 
shop does not require the heaviest cutting obtainable from 
the modern tool steels, though, of course, their superior 
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Fic. 1. THE Four-Ster Cast-Iron Conr USep IN THE 
TEstT 


wearing qualities have caused them to be practically uni- 
versally adopted. There are no very heavy reductions, 
since many of the parts are drop forged or cast within 
fairly close limits of finish. This class of work furnishes 
the logical field of the heavy-duty cone-driven tools. 

As mentioned before, the element of danger in shifting 
the belt to obtain the necessary speed changes has proven 
a disagreeable feature from the operator’s standpoint, 
and the fact that these speed changes were not made when 
they should be, has had a visible effect on production. In 
the various articles published from time to time on 
“Safety in the Machine Shop,” the operators’ safety has 
not been treated commercially; that is, the relation of the 
human element to a possible increase or decrease in actual 
daily unit production has not been considered. 


Time Savep sy BELT SHIFTER 


Appended are two time studies covering the operation 
of rough-boring and finish-boring an ordinary four- 
step cone, as shown in Fig. 1. In the first study, the 


lathe is equipped with a patent belt-shifter or speed- 
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change device developed by the R. K. LeBlond Machine 
Tool Co., and in the second, the lathe is without this 
belt-shifting device. The first study illustrates the se- 
quence of the operations with the proper cutting speeds 
obtainable with this mechanical belt shifter. The second 
shows how the cutting speeds are compromised, in prefer- 
ence to shifting the belt, a somewhat dangerous operation. 

Machine—25-in. heavy-duty engine lathe, single back 
geared ; turret on shear-power feed, turret tool post ; width 
of belt 414 in.; spindle speeds obtainable, r.p.m., 5, 7, 9, 
11, 14, 18, 23, 30, 57, 73, 97, 125, 160, 205, 270, 350. 

Tools—three-jaw universal chuck, inside jaws; three 
tools in turret tool post; one cone center in turret; one 3- 
in. roughing bar; one 3-in. finishing bar; one 3-in. 
reamer ; one 45-deg. counterbore. 

The time consumed then, is 42.4 min. with the shifter, 
and 55.3 min. without—a total saving of 13 min. by the 
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worthy of a brief description. The device consists es 
tially of two distinct belt-shifting assemblages, one on 
countershaft and the other on the machine, both oper: 
by a common crank. These shifter brackets oper 
along two relatively fixed sections of rack. The rack 
engaged by segmental pinions, with two teeth which n 
the brackets, carrying the belt shifters in the samy 
rection, one in advance of the other, a retarded motio: 
fect. The rack teeth are spaced one-half the width of 
cone step apart, so that one complete revolution of 
pinion moves the shifter bracket the full width of the 
step. Figs. 2, 3 and 4 show the shifter and its appli 
tion. 

A common crank, conveniently located, operates | 


pinions through a pair of miter gears and a telescopic 


shaft, adjustable within certain limits for the heighi 
the ceiling. 
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Tic. 2. CRANK-MOVEMENT FOR 
CHANGING SPEEDS 


application of a device for the protection of the operator. 

These studies in no way indicate that either result 
is the best obtainable. Multiple-tool equipment, auto- 
matic longitudinal and cross-stops could have been intro- 
duced, the comparative results, however, would have been 
the same. 

The time consumed in shifting the belt by hand cannot 
be taken as an average performance. The operator in 
this case handled the belt expertly. Any operator will 
agree that a 414-in. belt cannot be shifted in an average 
time of 0.6 min., the inevitable shifter pole and the big 
possibility of accident, always an important factor, must 
also be considered. 


UNIVERSAL APPLICATION TO MACHINE TOoLs 


This belt-shifting device can be applied to any cone- 
driven machine tool, regardless of its manufacture. From 
a mechanical standpoint it has many interesting features, 





Fie. 3. APPLICATION OF BELT 
SHIFTER TO MILLER 
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SHIFTER 


One shifter always acts one-half revolution of 
crank ahead of the other. When speeding up, the bra 
on the machine moves first, and when slowing (| 
the counter-cone shifter moves ahead of the one on 
machine. In other words, the first half revolution m 
the belt from a larger to a smaller pulley on one 0! 
shafts, the next half revolution moves the belt on 
larger pulley on the other shaft. 

When running, the crank always assumes the same 
sition which is convenient to grasp, the belt being lo 
against any further movement, except by turning 
crank. A stop is provided in both directions to pr 
the belt from being thrown entirely off the cone. 

The life of the belt is also visibly increased, as the « 
cannot curl up against the step of the cone. This 
ables wider belts to be used, even to the full widt! 
the cone step. and thus furnishes greater driving po 


Any drill, boring mill, lathe, milling machine or 


Fie. 4. CoUNTERSHAFT DETAILS OF 











November 20, 1913 





With Without 
Belt Shifter, Belt Shifter, 
Operation Minutes Minutes 
P. into chuck and true up............. 3. 3. 
Dice GK 45 w'os 08 a5605 548 8000005 0.4 0.4 
B. cl edge of hole 45 deg. 30 rev. hand 
By eee SK ARR Ce ae 0.6 18 rev. hand.. 0.6 
hi ve turret, index center, ~~ eames. . 0.8 0.8 
Move and index turret tool post......... 0.3 0.3 
C. \iper—start cut on 5 in. Suda Rata ace 0.6 0.6 
Tra 5 in. diameter, 30 rev. x in. feed.. 0.5 18 rev. x in. 1.3 
\ ove tool post, start cut, lock cantags. . 0.6 
Shift belt. . 0.1 0.0 
Face one side of flange, 23 rev. i in. feed.. 0.8 18 rev. ve in. a 
Move tool post, start cut. 0.5 0.5 
= Ses Se ere 0.1 0.0 
Turn flange 10 yy in. 18 rev. 7g in. feed... 0.3 0.3 

(4 in. long) 
et pods eke kaon 0.1 0.0 
Move tool post, start cut, change feed... 1. @ 
Turn 8 in. diameter 23 rev. } in. feed.... 0.8 18 rev. } in. feed 1.1 
Move tool post, start cut............... 0.6 0.6 
Shift beaks... 2. ss cecceseseccsecscsecs 0.1 By hand 0.6 
Turn 11 in. diameter, 18 rev. ti in. feed.. 1.2 14 rev. } in. feed 1.6 
Move tool post, start cut. + Ce 0.6 
Shift belt Dei indeed wi gue see Whkw e 0.1 0.0 
Turn 14 in. diameter, 14 rev. “4 in. feed.. 1.6 1.6 
Move tool on, start cut. ace: a 0.6 
Shift belt. ~ a By hand 0.6 
Turn 17 in. diameter 11 rev. ‘hil in. feed... 2. 9 rev. } in. feed 2.4 
Move tool pant, start cut, veneneel feed... 0.6 0.6 
Shift belt. Ora & 0.0 
Turn 18 He i in. ’ flange 9 rev. e* in. feed. 0.9 0.9 
Index turret tool post, square end tool... 0.3 0.3 
Face flange 18 to 17 in. 9 rev. 7x in. feed. 0.9 0.9 
Ee ne ee ee ee 0.1 0.0 
Move carriage, measure and set tool..... 0.6 0.6 
Face 17 to 14 in, 11 rev. ye in. feed. ..... 1.2 Qrev. 3% in. feed 1.6 
Move carriage, measure and set tool..... 0.6 0.6 
Shift belt. err 0.0 
Face 14 to 11 in., ‘14 rev. ey in. feed...... 1.1 rev. 7 in. feed 1.6 
Move carriage, measure and set tool..... 0.6 0.6 
|” Br a aa ae By hand * 0.6 
Face 11 to 8 in., 18 rev. ys in. feed...... 0.8 18 rev. % in. feed 0.8 
Move carriage, measure and set tool..... 0.6 0.6 
Face 10 in. flange to 8 in., 18 rev. *& 

in. fee ienkacade sa. ae 0.9 
Move carriage, set ‘tool. eee 0.6 
i Oh ee a ban naka x dae 0.1 By hand 0.6 
Square out corner of flange and 5 in. dia- 

meter hand feed. a a chy and 0.4 0.4 
Move carriage, measure and set tool..... 0.6 0.6 
Face end of 5 in. diameter, 30 rev. wi in. 

WW Re rn ae 0.4 30 rev. x in. feed 0.4 
ES ERE ee ere 0.3 0.3 
Loosen turret, index boring bar. ae ee 0.8 
| Reema ; 2 0.0 
Throw out back GOOF... 0200s 0.4 0.0 
First rough cut, 3 in. hole, 57 rev. gy in. 

| NDA iis ere eee 5.1 30 rev. zy in. feed 11.5 
Index second boring bar. . 0.4 0.4 
Second boring cut, 57 rev. 1s in. feed.. 2.6 30 rev. x in. feed 5.8 
aE Sea ene an aaa ® 0.4 0.4 
Throw in back gear. . ea ee 0.0 
Shift belt it i a ca ea ae eee ae 0.1 0.0 
Ream 3 in. hole, 30 rev. oe in. hand feed.. 1.5 1.5 
Return turret. ued shat baie wit 0.3 0.3 
Remove from chuck.................-- 2. ™ 

42.4 55.3 


DETAILS OF COMPARATIVE TEST 
driven textile machinery can be equipped with the device. 
A floor control for overhead belting can be arranged. The 
operator is certainly entitled to the protection, and its 
proven commercial advantages are worthy of the consid- 
ation of every shop superintendent. 


~ 


3 
The need of advice from manufacturers and employers in 
nning and carrying on trade and industrial schools, has 
n frequently emphasized. Their counsel is of especial 
ie when questions such as these are asked: What courses 
needed in a particular trade or industrial school? How 
h time can be required of working boys and men for 
ol work? What fees are suitable? What accommo- 
‘ ns should be extended to those who have to travel long 
stances and pay high carfares? Should classes be es- 
t ished in locations removed from schools, shops and 
©. ces, but under the control of trained faculties? Which 
s and men in a given plant can be most benefited by 
ematic school work? What particular kind of education is 
suited to each? How can each one be helped to acquire 
\n appreciation of the problems opened up by these 
G.stions, and a realization of the need of the codperation 
aid of manufacturers, has led to the formation of a plan 
Philadelphia, Penn., to bring together employers of labor 
ans representatives of the various trade and _ industrial 
Sciools of the city. The plan is to have all these interests 
we ‘resented in a section of the Public Education Association 
Oo: Philadelphia. The name of this section, which has just 
been organized, is the Industrial and Technical Education 
Congress of the Public Education Association. It is hoped 
that this formidable name will not in any way interfere with 


= * work and usefulness of the organization. The member- 
lip 


nm 9 A om 


is to consist of both educators and employers. 
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The Tool Designer 


By A. R. De KuzeLewsk1 


There was recently an editorial in the AMERICAN Ma- 
CHINIST about the tool designer, his work and his merits. 
While the author seems to understand the question per- 
fectly, he does not mention the troubles the tool designer 
is up against in the great majority of cases. This, of 
course, refers only to concerns of medium size, as we 
all know very well that where automobiles, typewriters 
and similar machines are manufactured by the thousand, 
the task of the tool designer is an easy one. Here he is 
generally a mechanic of established reputation, is given 
the necessary assistance and is paid and treated well. 

But these places are scarce; the majority of manufac- 
turers do not produce by the thousand or even by the 
hundred. Take, for instance, places building engines, 
pumps or machine tools. The concern has few labor-sav- 
ing devices, and those they have are considered not 
necessities, but as accessories very handy to have’ which 
might reduce the cost of manufacture, but with which 
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the shop could easily dispense. In these establishments 
the uptodate superintendent will probably hire a better 
draftsman, give him instructions verbally or otherwise 
every once in a while when he is not very busy, and leave 
him alone the rest of the time. This state of affairs will 
last while the shop is busy, but should work become slack 
the tool designer would probably be laid off to reduce 
expenses. 


His Work Restricted To DESIGNING 


In a medium-sized shop, the tool designer is not sup- 
posed to look into the routing of the work, and the results 
are often disastrous. The bronze bracket shown in the 
illustration is a good example of this. The operations to 
be performed were boring and facing the hub A and drill- 
ing the hole B. An angle plate was designed to fit the 
faceplate of a small turret lathe and a bracket was 
clamped on it, with a removable guide bushing in front of 
it. There was a stop provided for the facing tool, the 
locating point of the bracket being the boss C. For drill- 
ing the hole, a jig was designed in such a way that when 
the bracket was set on a stud and the finished surface 
came against the shoulder of that stud, the distance D 
The side view shows that as we had about 
300 of these valves every year, it would not be an easy 
job to perform these operations without jigs. The initia! 
cost of the fixtures was a matter of secondary impor 


tance. 


was correct. 
































. THE RESULT 


It happened that while the jigs were being made the 
shop was busy getting up 50 of these brackets. These 
were bored and faced without regard to the location of 
the boss C. As soon as the foreman saw the new jigs, 
he got hold of them, and used the drill jig without the 
boring jig. Of course, the holes in the majority of the 
brackets were anything up to 1% in. off the center of the 
boss, the distance A being still correct. As the bracket 
was supposed to go on the very top of a valve, where 
everybody could see it, the lot was rejected by the in- 
spector and went to the scrap pile. The tool designer 
was blamed, but did not know why: because the jigs were 
correct. 

[ will leave to others to decide who was to blame, and 
only add that if the tool designer had had any say in the 
routing, he would certainly have explained to the foreman 
(what the latter should have known anyhow) that he 
ought to use all the jigs or none of them in that particu- 
lar case. 

I could cite many similar examples to show that in 
almost all cases the tool designer is the last man to be 
considered when the routing of the work is laid out. It 
also very often happens that the foreman cannot be in- 
duced to use a new fixture, just because he wants to do 
the work by an old method of his own. 

Low-PriceD MEN THE RULE 

Most concerns do not make the position attractive 
enough for a really good tool expert. The designer is 
not infallible, and will sometimes lay out something that 
could be better but should the foreman happen to notice 
it, instead of suggesting improvements he will probably be 
disgusted, leave “the tool designer alone and forget by 
and by the necessity of labor-saving devices. When this 
state of affairs is reached the tool designer is looked upon 
as an unnecessary expense, and is probably discharged 
when the slack season begins. Thereafter no fixtures are 
built until perhaps a new superintendent takes charge of 
the place, whereupon the whole story is acted over again. 

I have seen these things myself many times and I 
could make up a long list “of concerns to whom this ap- 
plies. Still, it cannot be denied that even in a shop of 
medium size where there is more building than manu- 
facturing, a good, energetic tool designer can earn a 
large salary by laying out different fixtures of a more 
universal nature, getting up labor-saving appliances and 
adapting machine tools to particular lines of work and 
existing shop and labor conditions. 

The “point is to employ a really capable, uptodate « ex- 
pert mechanic and not a young fellow who can afford to 
work for a small salary. In this class of work, more 
than in any other it will in the long run pay to have a 
high-priced man. 


Proposed Unit for Tanks and 
Reservoirs 


We frequently read accounts in engineering papers of 
reservoirs and aqueducts of so many gallons capacity. 
Now this conveys no adequate idea to the average mind, 
states W. A. Sylvester. They might about as well say 
so many cupfuls. Now roofing, flooring, etc., are usually 
spoken of as so many “squares”’—an area 10 ft. square 
or 100 sq.ft. 
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By the same token, why not speal of the capacity of 
reservoirs, etc., as so many “cubes,” calling a cube equal 
to 10 ft. cube, or 1000 cu.ft.? Then the average mind 
would be able to grasp some idea of the volume by remem- 
bering that the capacity of a room 10 ft. by 12 ft. &\4 
ft. high would be about one cube. The capacity o! +p, 
room 4 ft. by 16 ft. by 9 ft. high would be about io 
cubes. 


Volumes of Horizontal Filled and 
Partly Filled Cylindrical Tanks* 


By Ropert Mavuson 


The table will be found useful for determining 1/2 
volume of liquid in a horizontal cylindrical tank with fiat 
ends where the height and inside diameter are known. 
The limits of the tank are from 6 to 120 in. The table 
is based on a unit length of 1 ft. A few examples of its 
use will be given. 

A tank 16 in. inside diameter and 12 in. long is found 
to have a height of liquid of 5 in. Then we may read 
direct from the table volume of liquid in cubic feet 0.372 
and volume in gallons 2.776. If the same tank is filled 
until the height of liquid is 14 in., the volume in cubic 
feet and gallons may be obtained as follows: The 
full tank equals 1.396 cu.ft. and 10.417 gal. Then 
by subtracting 0.100 cu.ft. and 0.746 gal. (equal to 2 in. 
of liquid in height) from the volumes given for the full 
tank we obtain those for 14 in., viz., 1.396 — 0.100 = 
1.296 cu.ft, and 10.417 — 0.746 = 9.671 gal., which 
is the volume of liquid in a 16-in. tank 12 in. long when 
the depth of the liquid is 14 in. 

Taking a tank of 22 in. inside diameter and 
length, the height of liquid being 8 in., to find the volume 
in cubic feet and gallons. Divide the length, 28 in., by 12 
to obtain the multiplying factor, 3333 


28 in. in 


which equals 2.33: 
Then by multiplying 0.865 and 6.455 (which are the 
volumes in cubic feet and gallons for this size tank and 
depth of liquid) by 2.333, obtain the result, viz., 0.865 
2.333 = 2.018 cu.ft., and 6.455 & 2.333 = 15.059 gal. 
as the contents of the tank with the liquid 8 in. deep. 

If it is desired to know the volumes for any internie- 
diate heights it may be found by interpolation. lor 
example, for a 20-in. tank with the liquid 5% in. in 
depth the volume would be 


550 42¢ 
0.426 + = tt = 0.488 cu.ft. 


and 


4.10 
ue 42 


— 3.179 


- = 3.641 gal. 


It will be found that for the larger sizes of tanks, » id 
taken over one-eighth full capacity the discrep: cy 
when obtained in this manner is very small. When ie 
amount is obtained for less than one-eighth capacity «ie 
discrepancy will be more. 

caq 
ee 

Iron exists in brass or bronze in two conditions, i.e., 1 2 
combined or alloyed condition, or as uncombined iron. In 
the former condition, the brass is uniform throughout, :nd 
the iron has alloyed completely with the other metals. In 
such brass, there are no hard spots. In the other cond. 'on, 
the iron exists in the shape of shot or nodules, which are ‘ery 
hard. When such brass is being cut, these nodules rui? the 
tools. - 





*Copyright, 1913, Hill Publishing Co. 
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De; h Vol. a Vol. of D 
al _ Liqui acl epth 
Lig, vid in Cu.In. hag = “of Lusi Vol. of Depth 
ror Tank 6 In. in Di . Liquid in Cu.F Liguid “ Vol. of , 
n. in Diameter .. in Gal of | Liquid Vol. of Depth , 
lin = 36.9552 For Tank 14 I , Liquid — in Cu.Ft Liquid 4 Vol. of Vv 
Lin. = 98.8666 0.160 ye n. in Diameter F — in Gal. Lia . _ Liquid ol. 0 
> in. = 169.6464 0.423 LY .0336 0.250 or Tank 23 In. in Di iquid in Cu.Ft. Li uid 
fall = 339.2928 0.734 om = 0.2 .: lin. = 0.043 saoner’ Sin. = i Gel. 
i 1.469 om. = 0. = 2in. = 0.122 0.320 om = 1-2 9.186 
Por Tank 6} In. in Di in. = 0.251 ; a a 0'910 vt 1.441 . 
| : iameter 5 in. = 0.342 1.873 4i 220 1 in. = 1.676 10.753 
lin. = 38.5452 6 in. = 0.436 2.552 Sin, = 0.336 :-on llin. = 1.920 12.507 
2 in. = 103.7347 0.166 Zin. = 0.534 3.253 {eet eo 2 12 in. = 2.161 14.328 
sim. = 179.3457 0.449 Full = 1.067 3.984 o> = 2 :.<- 13 in. = 2.414 16.127 
3} in. = 199.0980 0.775 7.968 i. 0.741 4.447 14 in. = 2.688 17.988 
Pall = 398.1980 0.862 For Tank 15 In. i , 9 in. = 0.892 5.529 15 in. = 2.933 20.000 
r 1.723 : 5 In. in Diameter 10 in. = 1.045 6. 656 16 in. = 3.202 21.888 
or Tank 7 In. in Di 1 in. = 0.0346 in. = 1.204 7.798 17 in. = 3.4 23.895 
- iameter 2 in. = 0.096 0.258 ll in. = 1.361 8.985 isi 3738 25.447 
| in. = 40.5273 0 3 in. = 0.175 ih ie ee 18-985 =p in. = 4.010 27:7 
3m. = .- 4 in. = 0.261 1.305 ull = 2.885 10.764 19} in. = +447 30/028 
a in ” 189 . 2995 eo 5in. = 0.357 1.947 F 21.528 a — S-s 30951 
Lins = at suse = 6 in. = 0.458 2664 for Tank 24 In, in Di — 61.902 
ull = 461.8152 = 7in. = 0.567 3.417 lin. = 0.044 , lameter For Tank 42 In. in Di ; 
: For Tank 7} In. in Di 7 in. = 0.613 4.231 2 in. = 0.124 0.328 lin. = 0.0 eameened 
Li iameter ull = 1.227 4.578 3in. = 0.226 0.925 aie and 56 0.4 
{ in. = 41.7682 : Size 0s 4 im. = 0.342 1, 686 Het 1228 
2in. = 113.0935 -181 For Tank 16 A . 5in. = 0. 2 553 — 0.302 .223 
3in. = 198.0247 0.489 E In. in Diameter ii @ 473 3509 4 in. = 0.464 2.253 
3} in. = 265.0722 0.857 1 in. = 0.0350 oes 7 in, = 0.750 4.582 + ee 2 oe 
Full = 530.1444 :- 3 in mp .-= Sin. = 0.915 5. 664 7in. = t = $:358 
For Tank 8 In. in Di 4in. = = 1.343 9 in. = 1.076 6.777 Sin. = 1.272 8.022 
: of n. in Diameter 5 in ot as 2 037 10 in. = 1.222 8.029 9in. = 1 509 9.492 
in. = 43.5179 0.1 6 in. =0 yt 2.776 3 in. = 1.402 9.119 10 in. = 1.754 11.261 
gin. = US tae 0.188 7 in. = 0.586 3507 «= Puli = 3.141 10.462 13 in. = 2.200 33.0a9 
= =: § 8 in. = 4.373 = 3.141 2 in. = 2.260 4.911 
4in. = 301.5936 0.894 F 0.698 mR ¢ 23.441 13 i = § 4 > 
= 301. oi ull = 1.39 5.208 F ¥ , 3in. = 2.540 16.865 
po. her 1872 2810 For T see 10.417 1 * pips In. in Diameter 15 in. =? 20917 
ro ‘ —— " are = 5in. = 3.0 .{ 
r Tank 8} In. in Diameter Pr or Tank 17 In. in Diameter 2) in. = 0. p! 0.351 16 i in. = 3 23.000 
] 1 in, = 44. 6036 0 oin = 0.0376 0.280 7 = 0.241 0.985 +h in. = 3.641 25.119 
= 121.9773 0.198 | i .104 +e to 0.366 1.798 + in. = 3.931 27.171 
; Sin. = 214.8816 0. a8 i. = 0.186 : ph | 0.506 3.733 we. =¢ 223 29.335 
a in. = 314.4768 .930 cc = 0. 282 °° in. = 0.656 3.776 F} in. = 4.516 31.514 
. jin. = 340.4706 1.361 | Se 0.386 : a 7 in. = 0.817 4.895 ie = 4.846 33.701 
) ull = 680.9412 .= 7 in. = 0.498 Her - = 0.984 6 097 ull = 9.692 36. 164 
Fer T 948 in. = 0.613 3.738 in. = 1.158 7.343 For Tank 72.328 
ank 9 In. in Diameter 8} = ~ :- tas it in. = 1.387 > po ank 48 In. in Diameter 
lin. = 46.2992 = =? -y in. = 1.539 7 lin. = 0.059 
oin. = 126. 0 ull = 1.576 5.919 12 in. = 1.705 10.738 2in. = 7 0.4 
| = oS 11.835 13 in. = 1.891 12.72 0.174 4 
in. = 222.4499 0.546 1.891 3 3in. = 0.32 1.298 
; B in. = 327.3851 0.963 For Tank 18 In. in Diameter es Be = 1.988 ge 4in. = 0 a 2.410 
{= = 381.7044 1.417 1 in. = 0.038 = 3.976 a + 0.692 3.708 
, ull = 763.4088 1.652 2in. = 0.107 0.283 For Tank 30 In. i : — . in. = 0.906 5. 164 
For T 3.304 3 in. = 0.192 0.799 n. in Diameter nm. = 1.136 6.761 
1 For Tank 94 In. in Diameter 4 in. = 0.292 1.432 lin. = 0.049 Sin. = 1.388 8.477 
lin. = 47.5523 5 in. = 0.399 2.179 2in. = 0.138 0.365 Qin. = 1.624 10. 208 
2 in. = 129.849 0.206 6 in. = 0.515 2.977 3in. = 0.255 1.029 10in. = 1.892 12.119 
gin = 290.6078 0. 562 7in. = 0.6 3.843 4 in. = 0.387 1.905 llin. = 2.170 14.119 
.= = Soe 0.998 fe 4.738 5 in. = 0.334 2.888 12in. = 2.456 16. 194 
| 4] in, = 425.2038 1.472 Qin, = 0.883 5.608 o-oo .- ae See 20 80 
) ‘ull = 850.5876 3.682 1 = 1.767 19:18 Bin. = 1.087 6.477 isin, = 3.847 22.677 
. For Tank — ; F ; 9in. = 1 7.813 16 in. = 3. 24.97 
al : In. in Diameter or Tank 19 In. in Diameter tf in. = = 9.238 4 in. = 3 a4 25 one 
oo = .0500 lin. = in. = 1.62 10.671 in. = 4.5 29.700 
: 2 in. = 134.1888 0.212 ein. — 0.039 0.; 12in. = 1 637 12.141 19in. = 4 =. 32.119 
Q jin. = 0 in. = 0.110 291 835 on} 15 
iE va 237 8016 = Zin. = 0.198 0 820 13 in. = 2 036 13.679 20 in. = 4.961 34.440 
1 4 in. = 352.0440 : 4 in. = 0.300 1.477 14 in. = 2.242 15.194 21in. = 5.293 37.022 
Sin. = oe Sons 5in. = 0.413 2.239 15 in. = 2.454 16.732 22in. = 5.611 39. 501 
‘ ull = 942.4800 os 6 in. = 0.531 3 OR2 Full = 4.908 = 313 = in. = 5.931 So 
For Tank 10 ‘ a ; 7 in. = 0.657 3.962 as 36 . 626 in. = 6.283 i. 261 
‘i. i dng in Diameter Sin. = 0.780 4 903 ; ead Tank 23 In. in Diameter Full = 12.566 46.588 
9: ~~ : in, = 5.8% in, = ank 5 — 
: ~ ° 137. 4600 0.317 o} in, - en 8858 a 0.081 — For Tank 54 In. in Diameter 
5 i 245.3172 106 ull = 1.969 7.347 Zin. = 0.269 1.082 lin. = 0.064 
ine 363. 6029 eon 14.694 4 in. = 0.408 ° 2.007 Ha = 0.190 0.477 
U3: Be: eee gin = 9.084 som 3S nn ge 
. For T age 4.496 1 in. = 0.040 7in. = 0.919 5.462 Sin. = 0.709 3.962 
ank 11 In. in Diam 2in. = 0.113 0.298 Sin. = 1.109 6.858 6in. = 0.964 5.291 
lin. = 51.6636 eter 8in. = 0.205 0.843 9in. = 1 307 8.276 Zin. = 1.201 7.194 
2in. = 141.82 0.223 4in. = 0.310 1.529 10 in. = 1.519 9.753 8in. = 1 466 8.962 
Zin. = oe’ Sees 0.614 5in. = 0.426 2.313 llin. = 1 732 11.335 9in. = 1 731 10 940 
4 in. = 373.8000 1.092 6 in. = 0.550 3.179 12 in. = 1.946 12.920 10in. = 2.056 12.917 
Sin. = 503.4960 1.618 7 in. = 0.680 4.104 13 in. = 2.166 14.522 llin. = 2.313 15.343 
5i in. = 570.1980 2.179 Sin. = 0.814 5.074 14 in. = 2.397 16. 164 12in. = 2 627 17.261 
Faull = 1140.3960 2.468 9 in. = 0.952 6.075 15in. = 2 622 17.888 13in. = 2.934 19. 604 
or Tank 11} in. i 4.936 10 in. = 1.090 7.104 16 in. = 2.848 19.567 14in. = 3.268 21 895 
i 1} in. in Diameter Fuli = 2.181 8.138 7. = 2.969 21.253 15in. = 3.590 24.388 
lin. = 52.8398 0 16.276 li = 5.939 22.160 16 in. = 3.901 26.791 
2 in. = 145.2432 228 For Tank =— 44.323 17in. = 4 29.11 
0 21 In. in D F 274 1 
Sin. = 258.8068 -628 on Seer or Tank 36 In. in Dia 18 in. = 4.634 31.895 
Son. = 385.6125 1.12000 Jin = 0 Lin. = 0.0 naa 19 in. = 4.99% 34. 582 
5) = 520.1532 1.167 2 in. = 0.116 0. 306 bin = 0.183 0.388 20in. = 5.349 37. 305 
V Ye 623.2140 - a 3 in. = 0.211 0.865 3in. = 0.2 1.134 21in. = 5.703 39.917 
. = 1246: 4280 2.697 4in. = 0.318 1.574 4in. = O. 79 2 082 22in. = 6.079 42.559 
e or Tank 12 In, in Di 5.394 5in. = 0.438 2.373 a -428 3. 23 in. = 6.438 45.365 
8 isan n, in Diameter 6 in. = 0.567 3.268 8 in = 0.595 rf. 194 24in. = 6.820 48.044 
e Pee 53.7012 0.2 7 in. = 0.700 4.231 i 2 ror 5 788 25in. = 7.20% 50. 895 
- Fina oe os Sin. = 0.841 5.224 Sin, = °- Bs 26in. = 7 poe 53.753 
Sin. = 205.3876 1 1a8 9 in. = 0.982 6.276 +} ee 8.708 27 in. = 7.952 56.470 
jae 508. 6080 1.712 10 in. =1 129 7.328 bin @ 1.381 10. Full = 15.904 59.343 
6 a = 678.5880 Do at 7-338 iin = 1.824 11903 For Tank 118.086 
. % = 13571760 2.924 ] = 2.401 17 917 4 ~ = : = os th @ ee In. in Diameter 
n ~ fe of Vol For Tank 22 In. in Di 14 in. = 2.534 17.156 2in. = O 7 0.500 
1 Licid i iquid Li - of as lameter 15in. = 2. 18.910 3in. = 0: ul 1.47 
n ye in Cu.Ft. iy = lin. = 0.042 16 in. = . 20.753 4in. = 0 po4 2958 
or Tank 13 In. in Diam an. 7 in. = 0.117 0.311 17 in. = 3 282 22 619 5in. = O 776 4.126 
; i n. = 0.0326 ma _ = . = : on a he = 3.534 >. 492 | ay = 1.021 5.791 
y 2in. = in. = 0.325 = : in. = 
e sin 20 an 0.673 5in, = 0.452 2.425 fryer 52.746 Sin. = 1.855 6.477 
4in. = 0.2 1.205 6in. = 0.581 3.373 For Tank 39 In. i . 9in. = 55 11.604 
5 in, = 0.396 1.796 7 in. = 0.721 4.335 1i a. in Diameter tin. = 2.138 13.776 
6 in. = 0415 2438 8 in. = 0.865 5.380 ein. = 0.055 0 llin. = 2 138 15.955 
ir in, = 6. mm. = Vv. 9 : A =i - 
6} in. = 0.461 3.105 9 in. = 1.015 455 + ete 1 198 iim, = 2.795 18. 365 
Full = 0.922 3.458 * = = a 7 4 _ ent os :- i? in. = 3.120 20.858 
° = 31 . co F é in. = , * 
oe uli = 2.639 9.850 Sin. = 0.619 3.313 isin. = . oo 38 028 
19 700 vin = °- 5 ose 16 i in. = 4 ro 28 641 
in. = 4.954 34.089 
36.970 
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Depth Vol.of — ; Depth rol. Vol.of Depth Vol. of Vol. of Vo! 
of Liquid iqui of iqui Liquid _of Liquid iqui _ Liquid Li 
Liquid in Cu. Ft. i 1 Liquid inCu.Ft. in Gal. Liquid inCu.Ft. i , .Ft. {in (al, 


19 in. 26 in. . 666 72.134 6 in. 43 
20 in. 27 in. .187 76.022 7 in. 47 
21 in. 28 in. .673 79.649 8 in. 51 
22 in. 29 in. 83.589 9 in. 
23 in. 30 in. 87.582 10 in. 
24 in. 31 in. 91.567 11 in. 
25 in. 32 in. 95.557 12 in. 
26 in. 33 in. 99.290 13 in. 
27 in. 34 in. 102.403 14 in. 
28 in. 35 in. 107 .425 15 in. 
29 in. 36 in. 111.522 16 in. 
30 in. 37 in. 115.619 17 in. 
Full 38 in. 120.022 18 in. 
: . 39 in. ' 123.817 19 in. 

For . Full :183 247. 20 in. 
3% in, r ° For Tank 84 In. in Diameter = “ 
3 in. , 8 1 in. 
4 in. , ' 2 in. 
3 in. 

: ; 4 in. 

7 in. : ; 5 in. 
8 in. 6 4 6 in. 
9 in. ‘ . 7 in. 
10 in. . . 8 in. 
11 in. . : 9 in. 
12 in. f , 10 in. 
13 in. : . 11 in. 
14 in. J ; 12 in. 
15 in. : . 13 in. 
16 in. . a 14 in. 
17 in. t . 15 in. 
18 in. : : 16 in. 
19 in. 2 ‘ 17 in. 
20 in. 3 5. 18 in. 
21 in. i : 19 in. 
22 in. : : 20 in. 
23 in. ‘ : 21 in. 
24 in. : . 22 in. 
25 in. '. : 23 in. 
26 in. 5 . 24 in. 
27 in. : . 25 in. 
28 in. 9. : 26 in. 
29 in. ' . 27 in. 
30 in. , . 28 i in. 
31 in. e “ 29 in. 
32 in. ° ° 30 in. 
33 in. : . 31 in. 
Full : ‘ 32 in. 
33 in. 

For 34 in. 

1 in. 35 in. 
2 in. 36 in. 
3 in. 37 in. 
4 in. 38 in. 
5 in. 39 in. 
6 in. 40 in. 
7 in. 41 in. 
8 in. 42 in. 
9 in. Full 
10 in. 


11 in. For 


12 in. 1 in. 
13 in. 2 in. 
14 in. 3 in. 
15 in. 4 in. 
16 in. 5 in. 
17 in. 6 in. 
18 in. 7 in. 
19 in. 8 in. 
20 in. 9 in. 
21 in. i 
22 in. 
23 in. 
24 in. 
25 in. 
26 in. 
27 in. 
28 in. 
29 in. 
30 in. 
31 in. 
32 in. 
33 in. 
34 in. 
35 in. 
36 in. .137 . 

Full . 274 211. 


For Tank 78 In. in Diameter 
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De th Vol. of Vol. of Depth Vol. of Vol. of 
Liquid Liquid of Liquid Liquid 
Licuid in Cu.Ft. in Gal. Liquid in Cu.Ft. in Gal. 
i . 36 in. = 19.819 147 .902 
jor Tank 120 In. in Diameter— 37 in. = 20.552 153.373 
(Continued) 38 in. = 21.291 158.891 
39 in. = 22.131 165.156 
li in. = 5.080 37.910 40 in. = 22.882 170.761 
1° in. = 5.665 42.275 41 in. = 23.638 176.402 
lt in. = 6.403 47.780 42 in. = 24.500 182.840 
17 in. = 6.753 50.395 43 in. = 25.361 189 . 261 
lsin. = 7.387 55.126 44 in. = 26.027 194.231 
lin. = 7.965 59.440 45 in. = 26.902 200.761 
2)in. = 8.556 63.850 46 in. = 27.673 206.514 
Qi in. = 9.152 68.291 47 in. = 28.458 212.373 
2:in. = 9.916 74.000 48 in. = 29.333 218.156 
25 in. = 10.465 78.090 49 in. = 30.118 224.761 
2! in. = 11.180 83.433 50 in. = 30.908 230 . 656 
25 in. = 11.826 88.250 51 in. = 31.799 237 .305 
26 in. = 12.473 93.082 52 in. = 32.590 243.209 
27 in. = 13.229 98.723 53 in. = 33.381 249.111 
2s in. = 13.896 103.700 54 in. = 34.277 255.790 
20 in. = 14.576 108.771 55 in. = 35.076 261.760 
30 in. = 15.354 114.582 6 in. = 35.868 267 . 671 
3lin. = 16.048 119.760 57 in. = 36.772 274.418 
32 in. = 16.750 125.000 58 in. = 37.569 280 . 360 
33 in. = 17.555 131.008 59 in. = 38.368 286 . 328 
34 in. = 18.270 136.343 60 in. = 39.269 293 .056 
35 in. = 18.990 141.710 Full = 78.539 586.112 
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ee 


A Semi-Automatic Plate Indexing 
Head 


By A. VAN WAGNER 


The indexing head shown in the drawing was designed 
with a view to maintaining accuracy and at the same time 
increasing the output. 

Considerable trouble had been experienced in manufac- 
turing ratchet wheels with 14 teeth. The spacing was 
found to vary, and this caused no little trouble on the 
timing of the machine upon which they were assembled. 
The work was done on a plate indexing head of the 
ordinary type. 

Upon looking into the causes for the uneven spacing, 
it was found that the index plate was within very reason- 
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FIG6.1. SEM! AUTOMATIC INDEXING HEAD 
FOR MILLING MACHINE 
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able limits of accuracy, but that owing to carelessness on 
the part of the operators and the fact that the index plate 
was exposed, chips and dirt found resting plave in the 
slots. The man promised to be more careful but the 
trouble remained about the same. 

To overcome the difficulty the head shown was designed 
and built. 

The assembled head proper is shown in Figs. 1 and 2. 
The rear end of the head shown in Fig. 3 receives the 
index plate, Fig. 4. The index plate had 14 notches cut 
internally, and a corresponding number of pins. 

The spring locking pin is located as shown at A, Fig. 3. 
and has a small pin extending through it into the slot. 
This pin is in turn actuated by the latch or dog on the 
sliding bar, Fig. 5. 

When the sliding bar, by means of the lever 2, Fig. 1, 
is moved, the locking pin is withdrawn from its seat, and 
as the bar continues to travel the other latch engages the 
pin in the index plate keyed to the spindle and moves it 
around until the locking pin is again forced by tke spring 
into the adjoining division or slot. The spring attached 
to the lever then returns the bar to its former pcsition 
ready to index for the next cut. Only one movement of 
the lever is required, making it for most practical pur- 
poses, automatic. 

The ratchet wheels had a %-in. hole, and were held 
securely on the split nose of the spindle by the tapered 
draw rod shown in Fig. 6. 

This head was found to be so simple and effective that 
several more were built. A regulation tailstock was 
added in one case and a spring collet was substituted for 
the arbor to adapt it to longer work. 

Probably the two most desirable features of the design 
are the lever-indexing mechanism, which is rapid and 
positive, and the inclosed chip proof indexing plate. 
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FiIG.3. REAR VIEW OF 
SPINDLE HEAD WITH INDEX 
PLATE REMOVED 


Latch for Index Pin 
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FiG.5. SHIFTER BAR 
WITH LATCH ASSEMBLED 























FiIG.6. DRAW ROD FOR EXPANDING MANDREL 
An MacninsT 


DETAILS OF THE INDEXING HEAD 
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A Special End Thrust Bearing 
for a Line Shaft 


By E. A. THANTON 

The 2,%;-in. main line shaft in the shop of the Geo. F. 
Marchant Co., Chicago, IIl., is hung in S. K. F. ball bear- 
ings, and is run from a 40- hp. gas engine. In order to 
obviate all end thrust, a special bearing has been made 
and attached to the end wall, as shown in the accom- 
panying illustration. 

As can be seen, a 10x10-in. iron plate, 1 in. thick, is 
bolted to the brick wall. In the center of this is placed 
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a heavy turned bolt, locked in place by a nut on each 
side of the plate, and kept from turning by a 44x¥g-in. 
key. The head of the bolt is held to the shaft end by a 
cap, which is locked to the shaft by headless setscrews. 
Fiber washers on each side of the bolt head, a felt washer 
to retain the oil and keep out dirt, and plenty of oil room 
around the bolt head, complete a bearing that meets all 
the requirements, and has given perfectly satisfactory 
service for some time. 


Efficient Management from the 
Workman’s Viewpoint 
By L. 


In these days when shop efficiency is receiving so much 
attention, it probably would be interesting to look at the 
matter through the eyes of the mechanic. 

Very few mechanics, if any, enjoy loafing on the job; 
they would much rather work steadily and do a fair 
day’s work than be compelled, through lack of suitable 
tools, and appliances, crane service or other causes, to 
stand around and kill time. I have heard more com- 
plaints from my shopmates about waiting for crane 


BANNAN 
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service, laci of tools, ete., than I have ever heard aout 
doing the work. 

One of the things which retards efficiency in a great 
many shops is the crane service. In some shops thi: is 
due to an insufficient number of cranes, and in other: it 
is due to the inefficient manner in which the work ‘or 
the cranes is distributed. 

When a workman has to wait an hour or longe: to 
have a job changed, he is not going to be in a gveat 
hurry to start up the next job. Instead, he feels that 
if those higher up do not care, neither does he, and the re- 
sult is that he slows down to meet the conditions of the 
situation. 


CRANE TERMINAL POINT 


In many of the shops the crane service could be ma- 
terially improved by having a terminal point or iwo. 
If the shop is long enough, the cranes from one end could 
deliver the work so that the cranes from the other could 
pick it up and distribute it further down the shop. At 
times a crane from one end of the shop will chase three 
or four cranes the full length of the shop, leaving prob- 
ably a half-dozen men waiting for service. 

With a terminal point, the work would be dropped at 
the terminal by the first crane. The man at this crane 
could then pick up any work waiting to go his way and 
return to attend to the machines waiting for service at his 
end of the shop. 

Such a terminal point, if it were well chosen, and if 
the work were distributed properly for each crane, would 
add considerably to the efficiency of the shop. 


Tue DIstrRIBUTION OF WorRK 


Another thing which often holds up work is lack of 
foresight of the foreman. In many shops the old rule 
prevails, that when a man finishes a job he waits for the 
foreman to come around and hunt him up and give him 
another job. This is a bad rule and has a tendency to 
slow down the wor. I have seen men wait for hours 
for a job, when the department in which they worked was 
rushed with work. The lost time could have easily been 
avoided if the foreman were a little ahead, instead of a 
little behind in his planning. 

When a machine-man finishes a job and does not know 
what to put on next, the first thing he does is to clean 
up the machine and then have a talk with the boys. -\f- 
ter a while, if the foreman does not come his way, lie 
hunts him up and asks what to put on. As a rule, ‘/e 
foreman must look over his department and decide w! ch 
work is wanted first, and so more time is lost. 


LET THE MEN THINK FoR THEMSELVES 


Another thing that slows down a shop is a fore? in 
who wants to do all the thinking for the men. I wo: °d 
for a foreman at one time who did not encourage the » 0 
to help themselves. Every job had to be leveled or | . od 
up and chucked his way and he was in hot water al! .¢ 
time as the men were afraid to go ahead, and kept | m 
busy giving instructions, when a little encouragen nt 
from him weuld have resulted in much more wor! «. ne 
and better men, and would have saved him all kind of 
trouble. 

Every shop reflects the ability of the men at the top »1d 
many an industry would be saved a receivership or b 
ruptcy sale if the mechanics and other employees © ere 
given the right conditions. 
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Carbonization of Shafting® 


By Jay G. Wetsst 


SV NOPSIS—The carbonization of shafting as practiced 
at the works of the Hyatt Roller Bearing Co.; carboniz- 
ing materials used and subsequent heat treatments to 
which the work is subjected; the results briefly compared 
with those obtained by the use of hardening steels. 

3 

Before entering into any detailed discussion, we should 
first have some understanding of what our problem real- 
ly is, expressed if possible, in concrete figures. Let us 
take a piece of soft steel which has been turned and 
ground to definite size. We find its hardness, as meas- 
ured by the Shore scleroscope, to be something between 
15 and 25. We now take a piece of cold-rolled shafting 
and we obtain 30. A piece of alloy steel of suitable an- 
alysis, after having been given a proper treatment, will 
give us 60. If we take still another piece of material, 
carbonize it and follow this by suitable heat treatments, 
we can obtain 80. 

It is evident, therefore, from these approximate fig- 
ures that the method to be pursued and the material to 
be used, are largely a matter of specfic result desired, and 
it is manifestly impossible to determine on any one 
method or one material as the one that will meet al! 
needs. 

Our problem divides itself into two general divisions, 
each of which requires entirely different discussion. First, 
carbonized shafts developing a surface hardness of great- 
er than 60 to 65, and second, heat-treated shafts develop- 
ing less hardness than that standard. These are dis- 
cussed in the order named. 


CARBONIZED SHAFTS 


There is perhaps, no branch of the thermal treatment 
of steel which has been more thoroughly investigated, 
than that of carbonization. The different results and 
conclusions obtained by different investigators show con- 
clusively that there is no standard American practice 
either in regard to methods or material. The reason 
underlying this is probably that local conditions vary so 
greatly. For instance, one who carbonizes arbors or shaft- 
ing is not so much concerned about the toughness of the 
core as one who handles pieces of thin cross section. One 
au‘hority will insist that the transition from case to 
core should be gradual with no sharp line of demarca- 
tion, whereas, one who is carbonizing very thin sections 
or shells knows from experience that the case must ne- 
cessarily be distinctly defined and concentrated in order 
to use to the best advantage the small space allowable 
to obtain such conflicting properties as toughness and 
hardness. Where the number of parts requiring car- 
bonization is comparatively small, a high-speed car- 
boiiizer whose strength is spent on the first run, may 
prove satisfactory, but on the contrary, if the number of 
parts runs up into the thousands daily, this same ma- 
ter'al would be condemned and a more economical one 
adooted. If the problem is that of a few pieces a week. 
the irritating effect of prussiate of potash is not particu- 
larly objectionable, while with a condition involving 
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many thousand pieces daily in all extremes of weather. 
its effects are more in evidence. The authority who en- 
deavors to lay down a hard or fast rule is treading dan- 
gerous ground. Bearing in mind therefore, the wide di- 
vergence of conditions, even when limiting ourselves to 
shafts, let us first consider the best material for our spe- 
cific purposes. 
THE MATERIAL 

There is such a difference of opinion that it is hardly 
possible to make any statement that can be considered 
in any sense conclusive. The carbon content is natur- 
ally the point at issue. My experience has indicated that 
a material varying from 15 to 20 points in carbon is the 
most satisfactory material from every viewpoint. I rec- 
ognize that many authorities recommend material as high 
as 27 points. I have not found it possible to obtain uni- 
form and satisfactory results in a large way with such 
material, and in my work I would not permit the use 
of material in excess of 20. 

The matter of uniformity is of really greater impor- 
tance. It is impossible to handle material in any way. 
large or small, unless we start with constant conditions. 
My experience has been, that no matter what the source 
of supply may be, it is necessary to analyze 10% of the 
bars or coils, however the material may be received, in 
order to check against irregularities which sooner or 
later develop into amazing discrepancies which without 
this precaution are sometimes hard to explain. Let us 
now consider the mixtures. 

CARBONIZING MIXTURES 

There are many carbonizing mixtures upon the mar- 
ket. The majority of these compounds contain simple 
ingredients which can be readily mixed upon the prem- 
ises, while others are almost beyond the realm of chemical 
analysis. A few of them give very good results, but the 
price is generally in proportion. I have tried many, but 
have failed to find any which excels for all-around pur- 
poses, those which can be easily mixed upon the premises. 
The metallurgist in charge can superintend the entire 
grinding and mixing process, can keep the quality of 
each ingredient up to standard and make such changes 
in the mixture as the character of his particular work 
may require. 

The two mixtures, A and B, shown in Table 
1, are easily prepared, reasonable in cost and have given 
satisfaction in the treatment of several million pieces. 


Mixture A Mixture B 
Per Cent. Per Cent 
Raw bone... : 35 Potassium ferrocyanide.. . 5 
Bone black... : 27 Sal soda mak 14 
Charred leather... 11 Coarse salt : : 9 
Wood charcoal. . 27 Powdered wood charcoal. . 72 
100 100 


TABLE 1. CARBONIZING MIXTURES 


The properties most generally sought after in a car- 
& e to) 


bonizing mixture are: 


First: Hardness imparted to the piece treated. 
Second: Rate of penetration. 

Third: (a) Cost per pound. (b) Renewal cost. 
Fourth: Ease of manipulation in grinding, mixing, 


packing, etc. 
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Table 2 shows mixtures A and B, compared in the 
first three respects noted in the above paragraph, with 
one of the best carbonizers on the market, which for con- 
venience we have called mixture C. 


Per Cent. of 


Time to Pene- New Material 


Scleroscope trate a Given Required for 
Material Reading Depth Cost per Lb. Renewal 
A 70 13 hours 2. 6c. 55 
B 75 12 hours 1.3c. 30 
C 75 14 hours 2. 5c. 80 
TABLE 2. COMPARISON OF CARBONIZING MIXTURES 


The hardness was determined on properly carbonized, 
heat-treated and polished specimens and naturally varied 
somewhat, the values given above being averages of sev- 
eral readings. Greater hardness could be obtained, but 
in practice the danger of checking would limit this, de- 
pending upon the size and character of the piece. The 
time to penetrate to a given depth was obtained on speci- 
mens of 1-in. diameter shafting. The depth of carbon- 
ization was °/,, in. and the running conditions were the 
same as recommended in another part of this article. 
The material received two heat treatments in water. 

From an analysis of the preceding table, we find that 
mixture B shows a gain of about 14 per cent. over mix- 
ture (, and about 8 per cent. over A, in respect to speed 
of penetration, a considerable item where the operations 
are on a large scale. 

In initial cost it will be observed that B is the cheapest, 
while A and C rank about the same. An examination 
of the quantities required for renewals, i.e. the quantity 
of fresh material which must be added to the material 
which has already been in the furnace, to bring it up to 
the desired strength, shows a marked advantage in favor 
of B, and the further fact that C is practically useless 
after one heat. This naturally offsets its fairly low in- 
itial cost, but cost is an item of very minor importance, 
as quality is cheap at any price; however, when other 
properties seemed to be balanced, cost might judiciously 
be considered a factor in the choice of mixtures. 


PACKING 


When the lengths of the shafts-are not so great as to 
make such a method prohibitive, they may be packed in 
pots standing on their ends. Where the lengths do not 
permit the above arrangement, they may be packed in 
rectangular pots in horizontal layers. Irrespective of 
the method of packing, each piece should be kept 114 in. 
from neighboring pieces, and 2 in. from the pot walls. 
This clearance may seem excessive, but an ample factor 
of safety gives the best results in the long run. It also 
allows for any settling of the mixture while in the fur- 
nace, for if the pieces should come in contact with each 
other, the penetration would be retarded and the piece 
would be defective at that point. This statement must 
not be misconstrued into a fear of the old idea, that 
unless the solid carbonizing material is in actual contact 
with the piece, no penetration will result, for numerous 
experiments have shown that the gas evolved from the 
mixture is the important element in  carbonizing. 
Further proof of this fact is the process of carbonizing 
with gas itself, such as is used in the true cementation 
process. 

A layer of mixture 2 in. deep should be placed in the 
bottom of the pot and thoroughly tamped down, and this 
should be done with every successive layer. The pot- 
cover should be thoroughly sealed or luted with fire clay. 
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Large pieces which are too long for the pots may be 
packed in lengths of pipe with a cap on each end, the 
threads of which have been thoroughly coated with grsph- 
ite to permit removing the cap. When this arrange sen! 
is used, it is obvious that all moisture must be exc! 
from the mixture to prevent the subsequent form 
of steam, which might result in an explosion. 

The pots should be spaced in the iurnace so that » in. 
of space be available for the circulation of heat on every 
portion of the pot surface. Even with this precaution 
the pot nearest the furnace door does not get exactly 
the same heat as do those further back in the fur ace, 
and this should be allowed for. In fact, every type of 
furnace has its points of maximum and minimum item- 
perature. Even furnaces of the same type will exliibit 
their own peculiarities. A thorough study should be 
made of each furnace and these points ascertained most 
carefully. My experience has demonstrated the best ma- 
terial for the pots to be cast steel or white iron. 


dea 
ion 


THE CARBONIZING HEAT 


There is a great difference of opinion as to the proper 
temperature to maintain during the carbonizing process. 
Temperatures ranging from about 1600 to 1800 deg. F. 
are quite generally in use. I have found 1725 deg. F. 
a safe heat which does not endanger a good steel. Higher 
heats may be used, but while the duration of the run is 
shortened, the quality of the work is liable to be im- 
paired. 

For the accurate measurement of this temperature 
only the very best make of pyrometer should be em- 
ployed. Cheap pyrometers are dangerous and are the 
more costly in the end. Pyrometers of the high-resist- 
ance type have the great advantage of simplicity, as 
the wiring does not need to be specially calibrated for 
each location within, of course, reasonable limits, and fur- 
ther than that, it is possible to attach recorders to 
the same circuit without affecting the reading of the 
indicator. The pyrometer should penetrate the furnace 
wall and be placed as near to the work as possible, with- 
out coming into danger of actual contact. When located 
vertically, the life of the porcelain jackets is increased, 
but the temperature of the cold junction is kept higher 
due to the direct radiation of the furnace top. By using 
a pyrometer of sufficient length, inserted horizontally 
into the furnace wall, the cold junction may be ke})' at 
a lower and more uniform temperature. 

At the start of the run, the temperature may be ‘ept 
50 deg. F. higher until the heat begins to penetrat: the 
work, when it may be cut down to normal. No ved 
rule can be given for the time of complete satur:''on, 


as the size, shape, and thickness of the pot wall, tog. ' her 
with the size of the work and the kind of mixtur are 
determining factors. This point can be determine eX- 
perimentally by opening the furnace door and plu ing 
a bare thermo couple into the pot. This should be ied 


several times and ample allowance made for the co ing 
of the pot during the test before any definite mr ° ' 


determined upon. Where the carbonizing furn: 


small and the cold junction may be kept outside « the 
furnace, a more accurate determination may be ob ned 
by taking readings at frequent intervals. 

by 


The duration of the run can be determined 01 } 
actual trial. It depends of course, on such facto’: a 
the nature of the steel being treated, the carboniziny ma 





Vv 


as 
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terial, the running heat and the depth of case required. 
Th: best practice is to put a dummy, or trial piece of the 
material in one of the pots in each furnace during each 
run and pull this piece about an hour before what ex- 
per:ence has shown to be ample time, heat-treating it 
as directed in a later paragraph, and observing the depth 
of case of a cross fracture. A very accurate estimate 
may then be made as to the time to pull the rest of the 
work in the furnace. 

\Vith mixture B, twelve hours will put about 5-64 in. 
case in a 1-in. diameter shaft of 0.15 per cent. carbon, 
run at a temperature of 1775 deg. F. for the first two 
hours, and 1725 deg. F. for the remainder of the run. 

A complete temperature record of each run on each 
furnace should be kept, the temperature being tabulated 
at least every twenty minutes. A convenient form for 
this is shown herewith. The temperatures are first re- 
corded on the outside radial space, and if the run ex- 
ceeds twelve hours duration, as is sometimes the case, 
the inner space may then be used. Uniformity of tem- 
perature during the run is a very important factor. The 
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necessities of holding the heats within close limits can- 
not be too strongly emphasized. No matter what the 
type of furnace may be, or the particular fuel in use, 
more or less regulation of the heat control cannot be 
avoided. 

We have approximately twenty-five large carbonizing 
furnaces fired with fuel oil, and over one hundred semi- 
automatic gas treating furnaces for handling alloy steels 
at various temperatures and under various conditions. 
The gas furnaces are supplied by a battery of gas pro- 
ducers, having a total capacity of 2500 hp. Our physi- 
cal laboratory is located on one of the floors of the heat- 
tre: ting buildings, and our temperature-control room is 
a pirt of this laboratory. The furnaces are distributed 
all »ver the building, on four floors. In each furnace 
is s pyrometer and from this pyrometer wires, in an iron 
con'uit lead to the temperature-control office. Over 
eac. furnace is located a small signal board with three 
lamns, one each, white, red and green. From these boards 
three wires run also in iron conduit, separate from the 
pyrometer line, to the temperature-control office. All 
the:» different circuits lead to a marble switchboard on 
Which are located three signal lamps for each furnace, 
Which lamps are in series with the corresponding lamps 
over that particular furnace. There are two operators 
constantly at work, each having control of the furnaces 
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on two floors. By touching a key the operator is able 
to set the pyrometer in connection with any furnace in 
any part of the building. 

If the temperature indicated by the pyrometer is nor- 
mal or within the tolerance permitted, no further con- 
sideration is given that particular furnace, and an ob- 
servation is taken on the next one. If, however, the 
temperature is found to be too high or too low, by touch- 
ing another key, the light over the furnace is changed 
to red if the temperature be too high, or green if it should 
be found to be too low. At the same time, the corre- 
sponding light on the signal board changes, consequently 
each attendant having under control six furnaces, can, by 
simply looking at the signal board, readily determine 
which furnace is too high or which furnace is too low. 

On each floor there are several attendants whose sole 
duty is to regulate the temperature of the furnaces as 
the lights indicate. After signaling a red or green light, 
the switchboard operator shortly returns and takes a 
reading on the furnace again, and if in the meantime, 
the temperature has been brought within the prescribed 
limits, the light is changed from red or green, as the case 
may be, to white or normal. By this method the tem- 
perature of every furnace is taken at least every ten min- 
utes, and of those furnaces which are found to be above 
or below normal much more frequently until the ir- 
regularity has been removed. 

Such a system involving as it does, an expense includ- 
ing pyrometers of at least fifteen thousand dollars, is 
necessarily elaborate, due to the magnitude of our heat- 
treating operations, but the same general system, if suit- 
ably modified, is perfectly practical for a half-dozen fur- 
naces or even less. 


Heat TREATING AFTER CARBONIZATION 


Before describing methods of heat-treatment, it may 
be well at this point to review the nature and condition 
of the steel after it emerges from the carbonizing fur- 
nace. The steel is now of a dual nature, the case con- 
taining, say 0.80 to 1.25 per cent. carbon, and the core 
0.10 to 0.20 per cent. carbon. Consequently, the carbon- 
izing temperature is considerably above the critical range 
of both the case and the core, particularly the case, and 
also as the duration of the run is several hours, large 
crystals form readily in both case and core under these 
conditions. 

To perfectly restore the steel to the most efficient grain 
size obviously two heats are required, a high one for re- 
fining the core and a lower one for refining the case. 
It is of course, possible and quite frequent practice to 
quench directly from the pot, using this heat as a first, 
or core heat, and following it up by a second, or case heat, 
or by omitting this second heat entirely. In this latter 
case, the temperature is obviously too high to produce 
the best refinement of case, although the core structure 
may be satisfactory.. Again, if the work is allowed to 
cool considerably, so that the temperature is about right 
for the case, the core will not be perfect. Another dis- 
advantage is that due to delays in getting the work from 
pot to quenching medium, the pieces cool more or less 
giving results that are far from uniform. In view of 
these facts, I am a strong advocate of two heats applied 
after the work has cooled from the carbonizing temper- 
ature. 
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Wuat ArE THE Correct Heats? 

There is apparently a great variance of opinion on this 
subject. This is due, not to the existence of several 
“correct” heats for a given steel, but to such varying 
factors as the rate of penetration of different quenching 
mediums, the effect of the mass of the article quenched, 
and the temperature of the quenching medium. 

Generally the first heat will lie between 1600 deg. F. 
and 1800 deg. F. Some recommend a temperature as high 
as 1875 deg. F., but I have never encountered work re- 
quiring any such temperature, nor can I help believing 
that injurious effects to the steel itself will result. 

The second heat will also vary, generally between 1375 
and 1475 deg. F. If a single heat is used, the range will 
vary still more, running high or low, according to wheth- 
er the quality of the case or core is to be most sacrificed. 

While the wide range of temperature mentioned here 
may appear to be an evasion of the question, I believe 
that anyone in touch with the practical side of the ques- 
tion has already learned the futility of applying any 
definite heat to work of various sizes, and compositions. 
If any person has made the discovery of any such tem- 
perature, he will rank with the physician who finds a 
prescription to cover all cases. 

QUENCHING 

Perhaps nothing in heat-treatment is of more impor- 
tance than quenching. Slight variations in the angle 
of immersion often result in distortion of the article ap- 
parently out of all proportion to what might be expected. 

Shafts should be immersed vertically and moved in the 
same position up and down until the quenching is com- 
plete. No matter how large the piece, the results ob- 
tained will pay for any special apparatus necessary to 
carry out this method. 

Where the maximum of hardness is desired and only 
one heat is determined upon, water will give the best 
results, but the danger of distortion or warping is of 
course, greater than with oil. This applies still more to 
brine and cold water. When two heats are employed it 
is a wise precaution to quench the first in oil, for being the 
higher heat it is the more likely to distort. The second 
or lower heat may then be quenched in water. Good re- 
sults may be obtained by quenching both heats in water 
as far as the microstructure of the steel is concerned 
but the increased danger of distortion can alone govern 
the use of this method. Where oil is used as a quench- 
ing medium, care should be taken to keep its temperature 
fairly constant. If the bath is necessarily small the oil 
must be circulated that much faster. If the method of 
cooling the oil is through coils in which water is circulat- 
ed, care should be taken that the capacity for removing 
the heat is adequate. This is particularly important in 
the case of large shafts where the heat to be removed is 
considerable. 

The advantage of drawing after carbonizing is much 
disputed. Opponents of this method claim that the core 
should give the requisite toughness and that any tempera- 
ture which would toughen the case would soften it and 
defeat its object and would only be wasted upon the al- 
ready tough core. While this may be true to a certain ex- 
tent, I have found that in some instances good results 
may be obtained-by drawing at. about 400 to 450: deg. -F., 
which temperature relieves somewhat the strain in the 
case without materially sacrificing its hardness. 
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HeEAt-TREATING SHAFTS 


The difference between the two methods under dscus- 
sion is in one case the use of a material to whic: the 
carbon must be added by processes from the outside. and 
in the other the use of material in which the carlin js 
a constituent part. The amount of such carbon co:tent 


is determined by the particular result required in each 
instance. 

Having in mind the general needs of shafts for ma- 
chine-tool purposes, I would recommend the use of a 
material with a carbon content of 40 to 50 points. om- 


bined with this, I suggest alloys of 114 per cent. nickel 
and ¥% of 1 per cent. chrome. This particular analysis 
has come into very extensive use during the past few 
years and can very readily be obtained at a very moderate 
cost from a number of sources. I have personally used 
many thousand tons of material of this analysis and can 
therefore speak from broad experience as to its relia- 
bility and effectiveness for the purpose in question. 

Such an analysis as I have specifically stated requires 
only a simple heat-treatment at about 1500 deg. F., the 
exact temperature depending upon the exact amount of 
the carbon content. It should then be quenched in oil, 
the latter not to exceed 80 deg. F. in temperature, and 
drawn at 800 deg. F. for approximately an hour. the 
time element being a consideration in any drawing opera- 
tion. The exact time of drawing is hard to positively 
specify, as it depends upon the size of the shaft itself. 

With such material and such treatment, we can readily 
obtain a surface hardness of 60 to 65 and an elastic lim- 
it of at least 150,000 Ib. per square inch, even if the see- 
tions are fairly large in diameter. Such a method has 
the advantage of far greater simplicity in apparatus and 
cost both in labor and indirect material, with a far less 
chance of going wrong. 

In ConcLusion 

Nothing pertaining to the subject is of a definite 
enough character to warrant any positive statement. I 
will simply state my own opinion as to what I should do, 
this opinion being the result of more or less experience 
in such matters. .If it does not work out in your par- 
ticular case you must modify the details to suit your 
particular needs, having in mind of course, the princi- 
ples involved. 

I believe that we may consider 60 to 65 hardness as 
measured by the scleroscope a satisfactory standai! of 
surface conditions for all machine-tool requiremen' > 
believe further that an alloy steel of such a genera’ an- 
alysis as I have suggested, with a simple heat-treati:ent 
is so far superior to all the hazard and expense. }voth 
direct and indirect, of carbonizing that there is in r. vlity 
no comparison at all. 

This is entirely independent of the fact that i» the 
heat-treated method we have a material com! ‘ing 
strength, toughness and more lasting quality—in her 
words, a material that should enable us to carry our ‘ads 
with an increased factor of safety and thus bette: ake 
care of the increased duty that the continual develo; :nent 
in high-speed steels is forcing upon us. In no sense, call 


we get such results in carbonization and in my op :1i0D, 
nothwithstanding all possible scientific precautions. such 
as analysis of the ‘raw material, accurate tempe ture 

rists, 


control, constant supervision by competent metallu 
any piece carbonized is a hazard, as its character «annot 
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be in any sense accurately determined unless it is broken, 
in which event it is naturally of no further use. 

Ve all know that experience is the best and surest 
te:cher and the best kind of experience in favor of any 
method or practice is its working out in a large way un- 
de» widely divergent conditions. I can say in this re- 
gard that my company has hundreds of thousands of 
roller bearings operating on this class of material carry- 
ing the hardest kind of work under automobile and trac- 
tor conditions, and satisfactorily so in every sense of the 
word. Our engineering department not only specifies, 
but insists on heat-treated material against carbonized 
material wherever such a recommendation is practical, 
simply because we have found in the long run that by so 
doing, we can obtain greater reliability, better results 
and hence, greater satisfaction to both our customers and 
to ourselves. 


National Unemployment Insurance in 
the United Kingdom 
By I. W. CHussB 


The United Kingdom has had a year’s experience of the 
working of compulsory national unemployment insur- 
ance as applied to building, construction of works, ship- 
building, engineering, construction of vehicles, iron 
founding and to saw milling as concerned with the other 
insured trades. It is the sole compulsory unemployment 
insurance system, state or otherwise, in being. Moreover, 
it is necessarily to a large extent experimental for, outside 
certain British trade unions, out-of-work benefits are al- 
most unknown or the schemes are of so insignificant a 
character as to afford little guidance. The scheme so far 
worked has proved entirely successful, but at least a full 
trade cycle must pass before an opinion can be expressed 
with real confidence. Further, while payments were due 
over the whole of the year, benefits accrued during the 
second half only. The period of working was one of 
unusually good employment in Great Britain. Taking 
the whole of the industries making official returns, mini- 
mum figures were registered, the curve of unemployment, 
as related, of course, to workmen’s organizations, being 
lower practically throughout the period than at any other 
time within the past ten years. In fact, for the first 
six months of the vear the returns were lower than have 
been recorded for twenty-two years. 

The question will naturally arise why the trades speci- 
\fiel were selected. Apparently this was because employ- 
mnt in them has been more precarious than in the average 
of industries, at any rate of late years. This will be fairly 
plein from Fig. 1, which gives the percentage of British 
uremployment officially returned month by month be- 
tween 1871 and last year. The figures can be criticized 
a1:| in several instances at the beginning of the period 
were merely deduced from out-of-work benefit paid by 
certain of the trade unions. The basis, too, has been 
chinged somewhat with the passage of years. Still, al- 
th ugh too much must not be argued from the curves, 
thy show that, while up to fifteen or twenty years ago 
i unemployment the average in skilled trades in the 
United Kingdom was about midway between the metal- 
Working and building trades taken separately, the last, 
as represented more particularly by carnerters and join- 
ers, have since entered on a period of depression, leaving 
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both engineering, etc., and building on the wrong side 
of the general unemployment line. Consequently these 
two sets of trades provide the severest test of any system 
of unemployment insurance, and if it is workable for 
them its application can readily be extended to the whole 
of the industries. In this diagram engineering, ship- 
building and the metal trades are combined. In Great 
Britain, of late years, it is the shipbuilding industry that 
has been most fluctuating in its demands on the labor 
market. This fact will, perhaps, help to explain the at- 
titude of some British shipbuilding workmen when deal- 
ing, in periods of prosperity, with questions relating to 
terms of employment. 
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Fie. 1. CHART oF British UNEMPLOYMENT FROM 
1871 To 1912 


Fig. 2 possibly shows more clearly the latest position 
in Great Britain as regards employment generally, and 
in the trades particularly concerned in the unemploy- 
ment-insurance scheme. The two full lines relate to all 
trades, the lower of these lines showing the percentage 
of unemployed trade unionists making returns during the 
months July, 1912, to July, 1913, exclusive of the sick, the 
superannuated and men engaged in labor disputes. The top 
full line, which almost without exception is also the top 
line throughout the diagram, shows the mean percentage 
for the ten years previous, the disconnection at the end of 
December, 1912, being explained by the change in the 
basis of caiculation. That the past twelve months were 
exceptionally prosperous as regards employment in Great 
Britain and Ireland will be clear. It would also seem 
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that, contrary to previous experience, the engineering 
trades were rather better employed than the average, engi- 
neering having shown a marked revival. The dotted 
line devoted to shipbuilding employment is well above 
the average, notwithstanding that on several occasions 
in certain districts complaints were made that skilled 
workpeople were not available. This fact suggests that 
the fluidity of labor, even with a fairly complete labor ex- 
change system, is anything but perfect; also, it would ap- 
pear that the labor market in this section is overstocked. 
The unfavorable relative position of building-trades work- 
men hardly calls for reference. 

The interest of the insured person in the fund is ob- 
vious, but the question arises why the employer should 
be called on to make compulsory payments. The answer 
may be found in the suggestion that an industry should 
be self-supporting, that employers and employed together 
make up the industry and that the reserve or labor idea, 
necessarily implying some unemployment, is wholly to the 
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Fic. 2. Latest UNEMPLOYMENT CONDITIONS IN 
GREAT BRITAIN 


advantage of the employer and to the disadvantage of the 
employed. The basis of contribution of the state, rela- 
tively not so important in amount, can, of course, more 
easily be understood. 


OUTLINE OF THE PLAN 


The scheme calls for the payment of 244d. (5c.) each 
from employer and workman for a period of employment 
up to a week, the state contributing periodically one- 
third of the total receipts from employers and employed. 
The employer’s weekly share is, of course, 244d. for 
each workman he employs. Payments are made by stamps 
affixed to unemployment books which are kept by the em- 
ployer during the time of employment. These stamps are 
specially designed and are distinct both from postage 
stamps and from the stamps used in connection with the 
national health-insurance scheme. The .workman must 
have been employed in one of the insured trades for not 
less than 26 weeks in the preceding five years, and various 
other requirements and regulations must be fulfilled as 
regards trade disputes, workmen’s conduct, and so on 
before benefit begins. Reduced scales apply to workpeople 
of less than 18 years of age. Out-of-work benefit is at 
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the rate of Ys. (about $1.68) a week, after the first »veek 
of unemployment, benefit being allowed for 15 wee’; in 
any 12 months, but no workman can receive more ‘han 
one week’s benefit for five weeks’ full contributions ) .id, 
Persons below 17 years of age receive no benefit a: all, 
while a reduced benefit is payable between the ages © 17 
and 18. The unemployment allowance can be paid e: her 
direct through minor government offices, chiefly the | »)or 
exchanges, or by arrangement with trade unions and «im- 
ilar associations of workpeople. Besides this compu'sory 


system the act is intended to encourage voluntary insur- 
ance through associations in all trades, and a sum of 
£70,000 was allowed by the state for this side of the 
scheme for the year 1913-14; but the unemployment fund 
to which employers and workmen contribute is not con- 
cerned in this. 

The scheme is administered by the Board of Trade, and 
is combined with the national labor-exchange system, 
about 430 of these exchanges being spread throughout 
the country. As regards the unemployment-insurance 
act, a central office in London, officially described as of 
ordinary administrative type, controls the whole of the 
United Kingdom, having eight divisional offices dis- 
tributed as necessary, and 1496 local offices which insure 
that no appreciable body of workmen interested shal! be 
more than five miles away. Of these local offices, 1066 
are local agencies to which the man in charge does riot 
necessarily devote the whole of his time, while 430 are 
labor exchanges, as mentioned, with a staff of full-time 
officers. Excluding temporary assistants and the local 
agents, the total regular staff is 3536, of whom about 600 
are women. 


NuMBER OF Books IssvED 


At the end of the first year some 2,508,939 unemploy- 
ment books had been issued, engineering claiming 865,- 
563 and shipbuilding 274,228. In detail, erectors, fitters, 
turners, etc., had 319,572 books, metal machinists, 92,- 
689; smiths, 55,299; pattern makers, 16,294, and mold- 
ers (iron, steel and brass), 91,727 books. While the iotal 
does not greatly differ from estimate, fewer belong to 
the building group and more to the engineering group 
than was anticipated; the explanation offered ving 
that the report of the official actuary was based on the 
census of 1901, the best available, and that since that 


+ 


time, while the building trades had been almost persist- 


ently depressed, the engineering and shipbuilding tra/les 
had on the whole shown unusual growth. Only about one- 
fifth of the workpeople concerned had previously bee:: in- 
sured in this way, almost entirely through trade un “ns. 
About 10,000 bocks were issued to women and girls ond 
and about 100,000 to young persons between 16 a: 18 
years of age. The report just issued on the worki: ~ of 
the scheme suggests that about 63 per cent. of the ks 
are issued to more or less skilled workmen and abo 37 


per cent. to laborers. 

The sums actually received to the end of the first | an- 
cial year amounted to £1,701,300 (or about $8,506. '9). 
Making allowance for the state contribution, whi ° is 


additional, the gross income for the first 52 weeks © the 
working of the scheme is estimated at £2,268,400, or “11> 
342,000. Some 10 per cent. has to be handed over *» the 
national exchequer on account of administrative c)\ rges 
and the net income cannot in fact be stated as, =1)se- 


quent to the report, refunds have to be made to emp!:ver’, 
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a re-wlation permitting the return of one-third of the 
cont. bution paid by an employer in the case of a work- 
man who has been continually in his service for 12 
mor 1s, provided he has paid during that period not less 
than 45 such contributions. The invested balance at the 
end of the first year was £1,610,000 (or about $8,050,- 
000). 

On the expenditure side, the total estimated number 
of psyments during the six months (25 weeks) was 774,- 
494, amounting to £236,548 (about $1,182,000), or a 
weekly average of 30,980, at £9458 (about $47,000), the 
London and southeast districts taking more than 42 
per cent. of the total sum paid out. The figures are 
necessarily only estimated, because the payments are part- 
ly made through workmen’s associations, and not di- 
rectly. It had been calculated that, excluding younger 
members, the cost. per person insured would be about 5s. 
414d, (about $1.30) for six months, whereas the actual 
expenditure is certainly not more than 2s. 8d. and is 
said to be probably 2s. 244d., or only just over 50c. The 
period of working is, however, officially regarded as too 
short to warrant any positive comparison. 


LonceEst PrErtops oF UNEMPLOYMENT 


An investigation of a number of claims suggests that 
the longest spells of unemployment occurred in the build- 
ing trades, 15.9 days, and the vehicle-construction trades, 
17.5 days, while the shortest were in shipbuilding, 10.6 
days, and engineering, 14.7 days. Short-period unem- 
ployment is commoner among men in unions, the claims 
made direct on offices, that is, by men outside unions, 
being for longer spells than the claims on associations. 
Each workman unemployed and making a direct claim 
was out of work on an average of 16.2 days, and allow- 
ance being made for the waiting period, received bene- 
fit for 10.2 days, while men claiming through their or- 
ganizations were out of work on an average 12.2 days 
at a spell, obtaining benefit for 7.2 days, the average num- 
ber of days of benefit being 9.4 per spell, costing about 
1ls., or about $2.67. 

A few deductions have been made as regards unemploy- 
ment in Great Britain and Ireland during the year cov- 
erel. This year, as stated, was one of exceptionally good 
trade, yet the figures show continual movement of men 
from job to job. It is further gathered that unem- 
ployment is more prevalent in town than in country dis- 
tris. Also much of the unemployment is individual, 
Te}cated claims being made by the same person. It is 
thought that in the 559,021 claims made, the separate in- 
div ‘uals concerned are about 400,000. The United 
Ki: edom is divided into eight districts, as stated, and it 
woud appear that the largest proportions of unemployed 
Ww in the London and Southeastern district, in Ire- 
lan. and in southwestern England. Engineering, during 
the vear was least fluctuating in opportunities for em- 
plovment offered to workpeople, having, with the section 
de. ed to the construction of vehicles, the lowest average 
pre ortion of unemployed and the most regular figures. 
Th maximum variation is shown by the building trades. 
Sh building by itself has shown ‘decidedly fluctuating 
con :tions, tending to better employment. While the 
ave ige of all insured unemployed persons for the last 
six nonths of the year concerned was 3.5 per cent., in 
buil ‘ing and construction of works it was 5 per cent., 
M shipbuilding 3.1 per cent., engineering and iron found- 
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ing, construction of vehicles and saw milling each 2.2 
per cent., with 1.1 per cent. for other insured persons, 
these being insurable workpeople engaged by firms whose 
ordinary business is outside the unemployment-insurance 
scheme. These percentages are on the whole decidedly 
above the ordinary official returns. 


Rebalancing Grinding Wheels 
By Ropert J. SPENCE 


A piece of work cannot be ground, without chatter 
marks, on a cylindrical or a surface-grinding machine, if 
the grinding wheel is not in absolute balance. The more 
the wheel is out of balance the more noticeable are the 
marks, Also, the continuous vibration caused by a wheel 
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running while not in balance will seriously injure the 
spindle boxes of a machine. If continued for a length 
of time, it will eventually ruin the boxes. 

Nearly every grinding wheel made in a factory is heav- 
ier on one side than on the other, by reason of the ma- 
terial being more dense in one spot. To offset this, the 
manufacturer always puts the wheel in balance by the 
addition of a lead counterbalance directly opposite the 
dense spot, as shown in Fig. 1. 
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Now it will be seen in Fig. 2 that as the wheel wears 
away through usage to a smaller diameter, as represented 
by the dotted line, the dense mass disappears and the 
wheel is again out of balance. Then, in order to secure 
good work and to preserve the boxes, the wheel must be 
rebalanced. 

The balancing should be done in some part of the fac- 
tory free from machine vibration, and out of any direct 
draft that would be liable to register a false balance. The 
balancing stand should be adjustable, 
and nothing but thin, rounded, knife- 
edge ways should be used. When not 
in use, the ways ought to be protected 
from injury and dust by wooden 
guards. Extreme care should be used 
in the balancing of the special bal- 
ancing arbor, Fig. 4, as positive re- 
sults cannot be obtained in the rebal- 
ancing of wheels on an untrue arbor, 
and the arbor would be more liable 
to remain perfect if kept under lock 
and key when not in use. 

Let us suppose that we are about to 
rebalance an 18-in. wheel, having a 
2-in. face, and a hole 5 in. in diam- 
eter. Place the arbor in the chipping 
block, Fig. 5. Place the wheel care- 
fully on the arbor, and to insure a 
tight fit force along with the wheel 
three strips of paper, equally spaced, 
between the arbor and the wheel. Put 
the arbor and the wheel on the bal- 
ancing ways. The heavy side will, of 
course, seek the lowest point, but do 
not wait for the oscillations to cease, 
as that will take several minutes. 

With a piece of chalk held directly 
over the center of the arbor, mark the 
wheel lightly near the edge just as it pauses at the end 
of an oscillation. Make another similar chalk mark at 
the extremity of the backward oscillation. This indicates 
that the dense spot is directly opposite a point half way 
between the two chalk marks. On the light side of the 
wheel, close to the bushing, stick a lump of putty of just 
sufficient weight to exactly balance the wheel. 

Find the weight of the putty, and place in the melting 
pot a piece of lead of the same weight as the putty, plus 
just enough extra to make up for the material to be 
chipped from the cavity later. Put the arbor with the 
wheel on it back into the chipping block and chip out of 
the wheel close to the bushing with a 14-in. chisel, a dove- 
tail cavity about 5% in. deep, as shown in Fig. 3. With a 
blowpipe, or small hand bellows, blow the loose particles 
of grit out of the cavity, and pour in the melted lead. 
The wheel is now in perfect standing balance. 

If the wheel has a 4-in. face, or over, it should be put 
in running balance to get the best results in grinding. 
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A Cubbyhole Calendar 
By Grorce F. SUMMERS 
At one of the United States Government’s large ma- 
chine shops, the need was felt of a systematic keeping in 
mind of matters that were waiting to be taken up. A 
great many times some job would come up, but for one 
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reason or another it was necessary to delay it. \[aybe 
the material had not arrived, the workmen were |.).sy oy 
something else, or it was tied up on account of corre 
spondence. In order that the work might be gui‘od by 


something more exact than the employees’ memv vies ¢ 
peculiar and interesting filing case was devised anv }uilt, 
It consists of a large calendar in which the days of the 
week are represented by pigeonholes. Movable »ieces 
of tin painted black with the numbers representi:.2 the 
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A CuBBYHOLE CALENDAR 


—_- 


days of the month (in white) rest on the bottoms of the 
cubbyholes, the projecting end of the tin being turned 
turned down exposing the number. 


Each morning, the stenographer takes out the «ay’s 
papers and acts upon them; some must be set farther 
ahead and some sent to different foremen to see i! they 
can be acted upon. The tin number is then moved up to 
the corresponding day in the next month, so the calendar 
is continuous. 

The method of filing is peculiar. As nearly all jo! ; are 
connected with drawings the papers are generally filed 
according to the drawing numbers. Thus if a dr» ving 
of a canteen is No. 211,643, the paper is taken up 0. the 
3d of October, the 13th, the 23d, etc. (because the © um- 
ber ends in 3). Of course, the papers receive cons) ‘cTa- 
tion whenever the job is done and they are easily » und 
when wanted from the drawing number, but it is -uite 
certain that they will not be lost sight of because t!iv sys 
tem brings them to someone’s attention every ten dv =. 

The rack shown has been in daily use for abou two 
years and has proved itself an established success. 

3 

Fire Commissioner Johnson, of New York City, has sued 
a statement that since January 1 there have been 2073 «wer 
fires in New York than during the same period in 1912 
He also shows that the loss from fires has been duri the 
same period more than $3,000,000 less than it was up b- 


ist of September last year. Sixty-seven incendiari« 
been convicted as a result of the arson crusade. 
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A Bill of Material in Shop Management 


By J. A. Furer.* 


SY. OPSIS—A drawing of the piece to be made fills the 
requirements of the workman, but such a drawing, even 
if supplemented by an assembly sheet 1s not enough for 
the foreman and other nonproducers on whom the re- 
sponsibility for bringing the product from the state of 
raw material to the finished article rests. It is for the 
purpose of carrying such additional information from the 
engineering and planning departments to the production 
department that a comprehensive, independent bill of 
material is of vital importance. 


o 
ve 


A successful manufacturer of machine tools was asked 
recently to describe briefly his system of shop manage- 
ment: 

“My plant is managed,” he said, “by a well groomed 


The best vehicle for carrying information from the 
engineering and planning departments to the production 
department relative to all of the parts entering into a 
job, is a comprehensive bill of material, separate and 
in addition to the usual schedules entered on the draw- 
ings. Many concerns still content themselves with plac- 
ing a schedule of the items entering into the construc- 
tion of the product on the drawing only. But an addi- 
tional and separate bill of material is desirable for the 
following reasons: 

The independent bill of material can be used for in- 
dicating and prescribing the source of the raw material 
for each item. The purchasing department can use a 
copy of the bill of material as the basis for obtaining 
the stock needed, and can inform the production depart- 
ment by way of the bill of material of the expected date 


























































































































ALTERATIONS HULL DIVISION BILL OF MATERIAL NAVY YARD, PHILA., PA. Lencets. exnecer] 4 0.1955-D-1/580 
SHEET No. srcomecations- Draw from store and install fuel oil tank for incinerator. cave 4/3/13 rian §-B-245 
SHEET Ro. U.S.S.KANSAS. WRITTEN ou. Linened 
SHEET No. GB Pat 8 Vv 
a @uAaNTITY NAME AND OL SCRIPTION maTemiar PATTERN Ne. prot gem ounuunas ao. Ofuven®s a 1 Aewanrs 
1 2 Wood block supports, Poreman obtain from/scrap. 8s 
2 1 Puel oil tank, Spec. 42-D-2, Reqne |let.#4001, Apr. 9th/Apr. 25th| 3 
3 4 Eye bolts, galv. 5/8" x 12" long, Med. steel|N.Y. #3 4 G oe 
O] hop egrap . 
‘ 4 Washer, 3-1/2" x 3-1/2" x 1/2", « Brae. fi2 x | mer. 
5 2 Strap, 1/4" x 2" x 4"6" each, * 8 G | Mtr. 
6 | Zores 1" diae pipe, oil branch, Brass 8 c | Zgrepan ppec- 
7 * 1" ~«« a air ” . 8 Cc " 1 
8 5 1" globe valve, ° GE Ptenitaee*’ |apre 1ith| © 
2 2 Reducer bushing, 2-1/2" x 1", sd “4 c 
10 1 1/2" valve, « 4 c 
11 2 Toggle pin, 5/8" x 2" long, Med. steel |Nor.#3-18 4 PD Maobs for 
12 2 Toggle, to fit pin, Brass Nor. #3-23 ‘ PD | Fit to pin. 
13 | Zoremen | 1/2" dia. pipe, oil branch, . 8 c 
14 1 Reducer, 1-1/2" to 1", . 4 c 
15 4 5/e* nutes, pode wee 4 (Black nuts in stor4) C | Galvanise. 
—— i Se —— 





BILL OF MATERIAL FOR MACHINE-SHOP WorK 


bill of material and all the horse sense we can lay our 
hands on.” 

This description is, perhaps, somewhat too sketchy to 
satisfy the appetite of an inquisitive mind, especially that 
part about the horse-sense. The statement does, however, 
call attention to one of the instruments which, if prop- 
erly developed, will be found most effective in bringing 
about good management. 

Al! forms of management, no matter how unscientific, 
recovnize the importance of furnishing the foreman and 
the workman with definite and intelligible instructions as 
to just what is to be done. A drawing of the piece to be 
made fills the requirements. of the workman satisfac- 
torily. But merely a drawing of the part, even if sup- 
Plemented by an assembly sheet, is not enough for the 
foreman and the other nonproducers on whom the re- 
spons'bility for bringing the product from the state of 


Taw material to the finished article in the shipping room 
Tests. 


*Naval Constructor, U. S. N. 


of delivery. The form can be used for routing the 
pieces entering into the product from shop to shop. The 
shop entitled to first consideration can be indicated after 
each item, and the form can in this way be used for 
ordering work. The foremen can use a separate sheet 
more readily than the schedule on the plan for making 
requisitions for raw material. 

A separate form is necessary if the bill of material is 
to serve these purposes, as these special data must be 
supplied outside of the drawing room. Furthermore, 
much of the information may not be available at the 
time the draftsman is preparing the plan. Dragging the 
plan along until such information is available is obvi- 
ously impracticable. 

A schedule of the material should, however, be re- 
tained on the drawing, even if a separate bill is also 
made. The experiment was tried at one plant of dis- 
pensing with the schedule of material on the plan, in view 
of the fact that the same information could be found 
on the independent bill of material. Although some sav- 
ing in the cost of plans was effected, the saving was 
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not commensurate with the inconvenience caused by hav- 
ing. to consult a separate sheet when checking over the 
parts on the plan. A schedule of material is the index 
to the drawing. It tells in summarized form what work 
is calied for by the plan. To do this efficiently, it must 
be made part of the plan. 

The information and instructions which can be effi- 
ciently conveyed by a separate bill of material depend 
largely on the nature of the work done by the estab- 
lishment. The engraving shows the form adopted after 
considerable investigation and experimenting by one of 
the manufacturing divisions at a navy yard. It may be 
mentioned that the work at navy yards is largely of a job- 
bing nature. The bill of material has for this reason been 
found particularly effective in providing material, as on 
account of the great variety of work done and the great 
fluctuation in the size of jobs of even the same kind, 
it is not always practicable to carry in stoc': a sufficient 
quantity and variety of materials to meet all possible 
contingencies. 


S1ze oF Form 


A letter-size form for this purpose may at once be re- 
jected, as it does not provide sufficient room for all the 
columns of information which are certain to be needed. 
But as letter size has many advantages, it becomes de- 
sirable to adopt a size which by folding once will be 
brought to such dimensions. The form shown is 10 
in. long by 15 in. wide. By folding once, bringing the 
right-hand edge to within 1 in. of the left-hand margin, 
the form can be filed in a standard loose-leaf binder, 
letter size. The folded sheet will also file in a letter- 
size jacket with other instructions and data. A letter-size 
sheet or envelope can be transmitted to its destination 
by the shop mail service much more conveniently than a 
larger sheet. 

A statement of the job order, as shown at the top of the 
form, to which the bill of material applies, is always de- 
sirable for purposes of identification and description. The 
job-order number and plan number to which the bill re- 
fers, and the compilers’ initials are entered in the upper 
right-hand corner. The first five columns of the bill of 
material need no comment, as they contain the data which 
are standard for bills of material in general. 

The data for these columns are taken from the schedule 
on the drawing, if a drawing has been made. The plan- 
ning section in such cases, therefore, uses the data pre- 
pared by the draftsman, checking them and very fre- 
quently adding such materials as rivets, bolts, screws, 
etc., which the draftsman does not have to indicate in de- 
tail on the plan. 

If the job is of such a nature that a drawing is either 
not necessary or cannot be prepared for other reasons, 
the planning section works up the data for these columns. 
It also fills out column 9, designating the shop having 
cognizance of the item. All the data are entered in pen- 
cil for reasons which will be referred to later on. 

The pencil draft is then sent to the material section, 
where each item is checked as to whether it is in store. 
The storehouse in which it is located is entered in column 
6. If it is not in store, the material section prepares 
a memorandum on the storekeeper with a view to having 
it purchased or obtaining shipment from some other navy 
yard. The number and date of the correspondence are en- 
tered in column 7, so as to facilitate future reference. 
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The date when delivery is due is given in column 8. 
quently material is in store which, although not « 


actly 
as specified by the drafting room will, nevertheless, ».swer 


the purpose. In such cases the material section alte.s the 
bill of material accordingly. 
METHOD oF DUPLICATING 
In order that the independent bill of materia may 


achieve its full usefulness, it must be easy to dup icate. 
Making a tracing and blueprinting therefrom m.y be 
discarded at once as being too expensive and too slow, 
as well as too difficult of correction if errors are made. 
The plan of having the form printed in hektograp|: ink 
and filling in the data with the same kind of ink ha: been 
found satisfactory. If the printed matter on the form is 
not in he!:tograph ink, difficulty will be experienced in 
taking off impressions on other forms, because it is hard 
to get the impressions to register exactly. By having the 
printed matter in hektograph ink, as well as the other 
matter, blank sheets of paper can be used for making the 
manifold copies. 

At first the experiment was made of having the drafts- 
man enter in hektograph ink the data called for by col- 
umns 1 to 5, inclusive, simultaneously with making the 
schedule of material on the plan, on the assumption that 
this procedure would save considerable time. It was 
soon found, however, that the time lost in making over an 
occasional bill of material which had become hopelessly 
smeared while being worked on in the planning and ma- 
terial sections,,more than wiped out the saving. 

At this stage of the development, the planners and ma- 
terial men were also required to fill in with pen and ink 
the data which they provided. This was also found im- 
practicable, because some of these men are mechanics and 
are, therefore, not good penmen. Changes such as were 
necessitated by the designation of substitute material, 
referred to above, were also hard to matze once the item 
had been entered in hektograph ink. 

The present practice is to have the bill of material 
made out completely in pencil first. Entries can then be 

ade and erased without difficulty, and no attention 
need be paid to the appearance of the rough draft. After 
the bill has been completed, it is turned over to a iypist, 
who typewrites it on a wide carriage machine fitted with 
a hektograph ribbon. Typewriting the data insures per- 
fect legibility, and in the long run is much cheaper than 
pen and ink work, even if a complete rough copy must 
first be made. Some 15 to 20 hektographed copies «an be 
obtained from an original prepared in this manner, which 
is more than the number likely to be needed. 


A copy is sent to every shop indicated in colum: 9, a8 
well as to any other offices having to do with th« work. 
The stub requisitions for the material are made . the 
shop offices from the data on the bill of materia’ thus 
relieving the foremen of all planning for matei | 

The department of the Philadelphia Commercial seum 
which is managing the American end of the Anglo-Avr erican 
Exposition to be held in London from May to Octo! next 
year, is sending out interesting literature in regar to it 
One of the many advantages offered to exhibitors, is hat it 
enables the representative to come into personal ntact, 
under most favorable conditions, with a large nu er of 
possible buyers not only in England, but also from ‘il the 
British Colonies in many other parts of the world. is = 
cludes not only the markets of England and Great -itain, 
but most of the purchasing agents of Australia, Inc New 

ma- 


Zealand, South Africa and other British colonies, 
jority of whom have permanent headquarters in Lond 2. 
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The Manufacture of Ammonia Fittings 


By E. A. SUVERKROP 


SY VOPSIS—One of the principal problems in the manu- 
fac: ure of refrigerating machinery is the making of valves 
to iold the ammonia under high pressure. Not only is 
the vapor difficult to hold- but it is highly corrosive. 
Strength is obtained by using drop forgings and semi- 
steel castings. Accuracy of finish and production depend 
on the machine tools and their equipment of jigs, etc. 
The valves and fittings are tested under air pressure while 
submerged in water in a hydraulically operated machine. 
% 

The material used by the Frick Manufacturing Co., 
Waynesboro, Penn., for the general run of ammonia valves 
and fittings is semisteel made in the company’s own foun- 
dry, and containing 35 per cent. mild steel. This metal 
is very dense and strong, and while considerably harder 
than ordinary cast iron, is quite workable. The valve 
department occupies a whole floor of one of the shop wings 
and part of the floor below. A great number of the larger 
valves are turned and bored on the Bullard vertical-turret 
boring machine shown in Fig. 1. Here a 5-in. straight- 





Fig. 1. 5-In. VALVE ON BULLARD MACHINE 





way valve body is being bored, seated and the flange faced. 
The valve button is shown at A. These buttons are also 
made of semisteel, but have a soft-metal seat B. They are 
provided with a soft-metal ring at the back so that the 
button, when raised to full height, closes the entrance to 
the stem, and the packing around the stem can be re- 
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Fie. 2. Four-WAy Fixture ror Firrines 
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Fig, 3. FLANGE TooOLs WITH AND WITHOUT PILOTS 
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newed without any fear of the vapor leaking. After bor- 


ing with the head shown at C the wooden disk D, shod 
with a strip of emery cloth Z, is used to lap the valve seat 


smooth. This prevents the semisteel seat from cutting 
the soft-metal valve seat. 


In Fig. 2 is shown one of many fixtures also used on 
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groove a soft-metal washer assures a perfectly tight jo‘ut. 
TOOLS WITH AND WITHOUT PILOTs 

In Fig. 3 at A and B are respectively shown the fen: le 
and male tools used on the Baker Bros. heavy-duty dv.|I- 
ing machines for finishing flanges. It will be noted | jat 
these are provided with pilots to steady them. The larver 




















Fic. 7. 


MacHINInG Ammontra L’s 











Fig. 8. REAMING AND TAPPING L’s 


the Bullard vertical-turret lathe to handle ammonia L’s, 
T’s, valves and crosses. The one shown will take all sizes 
of these from 214 to 6 in. The index pin A locks the fix- 
ture at its various settings. All fittings for ammonia 
are made male and female. In the bottom of the female 


Fic. 9. Bortnc Return BENpDs 


male and female tools shown at C and D have no p:.0ts. 
These are used on a Lucas boring mill, which has | een 
found so stiff and devoid of lost motion that piloted ‘ols 
Fig. 4 shows the machining cf a })"ine 


are not necessary. 
This is a job for wiich 


cooler foot on the Lucas mill. 
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it. the jigs are in course of construction. A four-way fixture drilling machines handles quite a lot of the valve and fit- 
for smmonia L’s, T’s and crosses from 24% to 6 in., in- ting work. Some examples of their work is shown in Figs. 


clusive, is shown in Fig. 5. 


This fixture is used on the 6 to 9, inclusive. In Fig. 6 the drop-forged ammonia 


|. Lucas mill. A gang ef seven Baker Bros.’ high-power flanges A are being faced. The jig has two stubs which 





Fie. 6. MACHINING 











Drop-Forgep FLANGES Fie. 13. MacuHINInG Semi-Strert FLANGES 


























_Fie. 10. Macuintne Sprit Return BENps Fic. 11. Turninae VALve BONNETS 








Fig. 12. MACHINING AMMONIA-VALVE BONNETS 
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engage the bolt holes in the flange, and two clamps B, 
which are threaded into the jig. The operator turns them 
to the position shown and they merely prevent the flange 
from lifting when the spindle is raised. 

The drilling machines in Fig. 7 are both at work on 
the L’s shown at A. One finishes the male and the other 
the female end. The L is clamped in the jig B, which 
sHdes in the holder C. When one end of the L is fin- 
ished the operator hands the jig with the L still in it to 
the operator at the other machine, who slides it into the 
holder C on his machine and finishes the other end. 

The job shown in Fig. 8 is the reaming and tapping 








Fic. 14. Four-Way Cuuck ror FIXTURE 


of 2-in. ammonia L’s. The work is clamped to the in- 
dexing member of the jig. The reamer and tap are both 
driven by a slot in the end of the spindle and the machine 
does not have to be stopped to insert or change the tools. 

The operation of boring stuffing-box holes in return 
bends is shown in Fig. 9. In this case the jig slides on a 
base clamped to the machine table. In Fig. 10 split re- 
turn bends for ammonia condensers are being bored, 
flanged, reamed and tapped on a Bullard turret lathe. 
Ammonia valve bonnets as shown at A, Fig. 11, from 2144 
to 6 in. in diameter, are finished on a Gisholt turret lathe. 
This work is also done as shown in Fig. 12 on a Warner 
& Swasey hollow hexagon turret lathe. 

Semisteel ammonia flanges are bored, faced and re- 
cessed on a Rogers boring mill as shown in Fig. 13. Drop- 








Fie. 15. Drit~ing Large FLANGES 
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forged ammonia L’s, T’s and valves are held in the ‘our- 
way chuck used on a Bullard turret lathe as showy jn 
Fig. 14. The drilling of large flanges is done on a 
Baush multiple drilling machine as shown in Fig. 15, 
Small flanges are drilled with a multiple-drill head on 
a Dreses radial as shown in Fig. 16. 
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Fic. 17. Tur Testing MACHINE 




















Fie. 16. Drittine SMALL FLANGES 
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Aw EFFICIENT VALVE-TESTING MACHINE AND HOLDING 
DEVICE 


Figs. 17, 18 and 19 show an efficient valve-testing ma- 
one built in the shop. A general view of it is presented 


c 
in Fig. 16. The machine is entirely surrounded by the 
givanized-iron guard pan A, which prevents any water 
escaping from the tank from reaching the floor. Inside 


of A is a water tank B shown in Figs. 18 and 19. This 
tznk is raised and lowered by means of the hydraulic 
cylinder C, as shown in Fig. 17, and which forms a rapid 
method of accomplishing the purpose. 

A valve- and fitting-holding device is secured to the 
column at the back of the machine. The fitting or valve 
with suitable packing is placed over the spigot in D and 
under the member £. The powerful toggle F draws the 
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The Inspector 
By Joun E, Sweet 

Just what the inspector is to accept or reject in the 
various jobs that come up for inspection is a question 
calling for considerable good judgment. 

In the case of modern manufacturing, such as type- 
writing machines, guns, automobiles, etc., that by this 
time have been brought down to a fairly regular standard 
—that is, it has become generally understood that perfec- 
tion is beyond attainment—the permissible limit of error 
so far as the parts are concerned can be established and 
fairly well lived up to. But someone has to establish 
the limit of error, and it is easy to make the limit of error 
ridiculously small in some features, while in others a 
quarter of a thousandth of an inch may be none too good, 














Fie. 18. THe Firring CLAMPED 


two members ) and F toward each other and closes them 
on the fitting as shown in Fig. 18, which also shows the 
quick adjusting mechanism for the member D. The lower 


nuts G are provided with teeth on their edges which mesh 
w th an idler gear, not shown. The hinged lever H is 
provided with a double pawl J, which can be set to rotate 
tic nut in either direction. The motion of the nut is 
transmitted through the idler gear to the other nut as 
§ wh, 

When the fitting is clamped as shown in Fig. 18, the 
ai» valve J is opened and air under testing pressure passes 
tl ough the hose and pipe K and the hole in the lower 
¢ .mping member D and into the fitting. The operator 
then opens the valve Z, which operates the hydraulic cyl- 
incer, and the tank B is raised to the position shown in 
Fiv. 19. In this position the fitting is entirely submerged, 
aii should there be a leak, air bubbles at once apprise the 
Operator of its extent and location. This form of test 


hwo 


S a positive one and cannot fail to develop the presence 
oi any leaks. 














Fig, 19. Tue Firrina IMMERSED 


The man who says he wants everything to the quarter 
of a thousandth inch does not really expect that unless 
he is making watches. It must require a lot of good judg- 
ment or a world of experience, or both, to determine the 
most profitable limit of error permissible or to determine 
just how much latitude can be allowed to the inspector. 


MATERIAL Must BE ACCEPTED ON FAITH 


The kind of inspecting required in the industries enu- 
merated does not cover the field even though the quality of 
material is included, and this quality of material must be 
determined by someone. It also must always be settled by 
inference as no one can use the piece that has been broken 
in the test, and though the inference is that the pieces used 
are counterparts of the pieces tested, there is always an un- 
certainty as to the uniformity of the lot and the other 
uncertainty as to chicanery on the part of the tester. 


FooLING THE INSPECTOR 


In this respect a number of amusing examples have 
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come to my notice. I was engaged with the Patent Nut 
and Bolt Works in England fifty years ago, where great 
quantities of work were done for the government and 
foreign contractors. A good deal of this work was under 
inspection, but to circumvent the inspector was in the 
eyes of the superintendent, no crime, and even at times led 
to promotion. Where nuts were considered too loose by 
the inspector and were consequently thrown out, placing 
them in the anvil and hitting them with a hammer was 
sufficient to pass them the next day. In other cases 
where the inspector stamped the work, a counterfeit 
stamp would readily pass condemned work. This kind of 
chicanery is not all confined to England. 

During the Spanish-American war the Government 
was ordering cast-iron shells in large quantities. Those 
I knew about were about 4 in. in diameter and had to 
be of such metal as would stand a given load, on the stand- 
ard, 1-in. square 12-in. center test bars. The foundry- 
men made a cast of test bars of strong iron, and every day 
turned in one or two of these bars to the inspector. This 
was a case where likely no one knew whether a shot made 
of strong iron was any better than those made of weak, 
particularly when the shot was never fired except in target 
practice. 
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inspector have been allowed to use his judgment or thro: 
out a good casting to comply with a notion? If the | 

spector has not sufficient judgment to be trusted by { 

employer, he is likely one who will be readily circumvent 

by the workmen. 

So the question comes, should the inspector be one w 
judgment and allowed to use it, or one without and t 
to follow specifications explicitly? This means an insp 
tor whom the proprietor thinks cannot be circumvent 
by the contractor. This brand of inspector has not 
been developed, or if he has he will be a costly man for 1 
job. A man that is foolishly exact will soon be spott: 
by the contractors and the price raised to make up for |iis 
foolishness. 
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Automatic Drilling Machine for 
Harvesting Cranks 
EpirorrAL CORRESPONDENCE 


The machine shown has fixed heads and was designed 
to bore both ends of a mowing-machine frame for the 
axle, both ends of the crankshaft, and two eécentric holes, 
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MvttiepLte-Heap DrIttING MAcHINE FoR Mower FRAMES 


Where the articles are made under a Government in- 
spector or any inspector who knows less about the require- 
ments than the maker, the tendency to circumvent the 
inspector is almost irresistible. 


THE INsPEcTOR SHOULD Have Common SENSE 


In a foundry where they had become so proficient in 
“burning on,” that is, in patching castings, that they felt 
equal to almost any job, the inspector for a certain concern 
had been instructed not to accept any castings that had 
been thus patched. At the foundry when this took place, 
a flange which was defective outside the bolt circle had 
been thus patched. The machinist who was facing off the 
“burnt-on” patch saw the inspector coming and promptly 
sat down on the patch until the inspector passed. 

As the casting was in every way as sound as if no patch- 
ing had been necessary, the question arises: Should the 


at one setting. It also counterbores one hole in the crank 
shaft and faces both ends of the axle. 

It is automatic throughout after the frame has bee 
placed in position, and completes a frame every five mi 
utes. The centers can be adjusted either way, so as t 
take care of any change between axle and crankshaft, ® 
well as between axle and eccentric. This is accomplisly 
by moving the head in or out, or up or down, by mea! 
of screws provided for the purpose. 

This handles frames for three different sizes of mow!) 
machines, accommodating the jigs for all sizes so that th» 
work comes very true. The machine weighs 614 to! 
and is operated by two men aided by an air hoist. | 
takes the place of seven drilling machines and five me! 
and is in operation at the shops of the Acme Harvestin 
Machine Co., Peoria, Ill., having been designed and built 
by the assistant superintendent, C. L. Criner. 
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A Machining Operation 


Che illustration shows a copper disk which must be ma- 
ciined accurately to within 0.0005 in., and made as a com- 
mercial product. They are about 0.98 to 0.9814 per cent. 
pure copper and the other 144 to 2 per cent. alloy. We 
have been finishing them by turning and hand-finishing 
to the required width and limits, but this is slow and 
not a commercial operation. Suggestions would be ap- 
preciated as to the correct grade of grinding wheel to use, 


4n MacHinist 
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as we prefer grinding if possible, or some other method of 


machining them. 
A. TowLer. 
New York, N. Y. 
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Jaws for Machine Vises 


Milling fixtures are an important part of the tool equip- 
ment for interchangeable manufacture. These sometimes 
involve very expensive tool design, but a large percentage 
of interchangeable parts consists of pieces handled to the 
best advantage in the milling-machine vise. This vise is 
really a milling fixture, the jaws of which are detachable. 

In connection with the pair of plain jaws supplied with 
the vise, the loading devices shown in Figs. 1 and 2 may 
be used. The device shown in Fig. 1 is used for castellat- 
ing square or hexagonal nuts, 6 to8 at a time. The pins 
space the nuts, while the stop B locates the whole with 
reference to the cutters. The piece A less than the 
width of the nuts, so that the jaws grip the work only. 


DrsIGn oF JAW For Houpina PINs 


A design of jaw for holding pins, or any similar parts 
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made of round stock, is shown in Fig. 2. These jaws con- 
tour the work as shown, and the back is relieved at a, 
the object being to equalize the grip on the parts held. 
The tapped holes B correspond to the fastening bolts of 
the vise. 

A more effective design is shown in Fig. 3. This has a 
block fast to the vise, backing the jaw which is made fast 
to the block itself. The jaws are arched out at A and are a 
particular fit at the corners B, tending very slightly to 
bow the jaw. 

For milling operations on countersunk or round-head 
bolts that have the threads close to the head, or for flat 
pieces such as disks, jaws of the form shown in Fig. 4 are 
used. The grip portion is a thin steel plate 14 in. or even 
¥y in. thick, contoured to the work. The jaws are more 
conveniently made in two pieces, as shown, a plate and a 
block. The work seats on the block fast to the vise, and 
is gripped by the plate, fast to the block, which is stepped 
out at a to take the thrust. 


JAws Usep WHEN CuTtTING Orr SHorT PIECES 


For cutting off short pieces of stock of any shape or for 
milling at several points on a single piece, the jaw is 
grooved lengthwise to the shape of the stock. A stop is 
fastened at A, Fig. 5. The cutters are correctly spaced 
for the operation on the work, and cut their own pathway 
B through the jaws, which are afterward hardened and 
replaced in the vise, the cutter ways being first ground for 
clearance. 

The same design of jaw grooved lengthwise is used for 
straddle milling the sides of a piece along the jaws, or for 
milling a keyway or groove as in Fig. 6. The grip of 
the jaws straddle the position of the operation, so as to 
avoid any pressure on the cutters. 

Two very handy designs are shown in Figs. 7 and 8, 
in that they are capable of holding various sizes of either 
round or square stock, and are also fitted with adjusting 
stops. The sliding stop rod A, in Fig. 8, is set by means 
of the headless screw at B. Longer pieces have-a stop 
on the miller table itself, fixed with reference to the cut- 
ters. ; 


JAws Usep WHEN MILLING PROJECTIONS 


For shafts that have projections requiring milling op- 
erations, a typical form of jaw is shown in Fig. 9, where 
the projecting part, in the form of a fork, is offset. Pins 
are inserted at A and B. The different lengths of pins 
hold the offset in position for milling, while the longi- 
tudinal groove grips the shaft. These pins are placed 
so as best to resist the thrust of the cutters. 

When the work takes irregular shapes, such as small 
parts for rifles, the sectional contour is milled along the 
entire length of a piece of stock. The piece A, Fig. 10, is 
a detail drawing of the hammer of a magazine rifle. The 
contours at B and C show the cross-section of a length 
of stock so milled. The stock is next sawed into approxi- 
mate widths, and the holes D drilled to establish locating 
points for succeeding operations. Corresponding to these 
holes, pins are inserted in the jaws so as to present the 
work to the cutters for milling the notch EF. This notch 
is a particular dimension from some other surface, also 
located from the same holes. These holes sometimes 
have no other use than to locate the piece, and are em- 
ployed whenever they facilitate the manufacture of the 
vart, and particularly where the work must be very ac- 
curate. 
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The shaft F is provided with a cam turned at (), A 
half turn of the shaft operates the spring pin H to strip 
the work off the locating pins. 

In Fig. 11 is shown a convenient method of usin« the 


vise as a drill jig. The plate A provides for gu ling 
the drills, and the jaws are cut away on the surface « »der 


the piece being machined, as there should be no pre-sure 
on the drill. 
G. H. THom.s. 
Elmira, N. Y. 
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Little Journeys with the Repair Kit 


The misapplication of the title “master mechanic,” has 
been forced on the repair man’s attention several times 
during his greasy existence, but the one least worthy of 
bearing that title came under his notice when he was or- 
dered to replace a valve stem in a foundry air com- 
pressor. 

This foundry power plant represented the greatest col- 
lection of junk ever assembled under one roof and he 
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Metuop or TIGHTENING IDLER BELT 


feared for his very life every moment he was in the room 
In spite of all the clatter, wheeze and squeak the operat 
ing engineer was proud of his charges and seemed to think 
the more noise they created the more efficient they were. 

A line shaft ran the entire length of the front part of 
the engine room and was supported by eight floor hangers. 
The driven pulley on this shaft was connected to a high- 
speed engine with a 14-in. belt, 13-ft. centers, and be- 
tween the bottom run of this belt and the floor was 4 — 
home-made idler pulley. Every little while the repair man 
noticed that the engineer would give a couple of twists to 
the handwheel controlling the tension of this idler. 

When the master mechanic appeared on the job he was 
asked what was the trouble with the main belt. He stated 
that he could not keep it from running slack and that 
even the idler he had installed was of little use, for when 
properly tightened, the belt would climb the pulley and 
finally become slack again. He further stated he hod a 
scheme to keep the belt on the pulley when tight and »ro- 
ceeded to put it in effect. Oak flanges were ordered *om 
the pattern shop and bolted on either side of the d: ven 
pulley, the idler was tightened and the engine sta ‘ed. 
Great scheme. The belt started to climb and cur! and 
before the engine could be stopped had rolled itself i ‘0 4 
sort of rope drive against one of the wooden flanges. 

The master mechanic ordered the flanges remove and 
they were thrown on the boiler fire before the superi’ ‘eD- 
dent could ask questions concerning their use. He \ext 
thought he would add an overhead idler, but the 1 paif 
man then offered a scheme that would eliminate idle eD’ 
tirely. 

The repair man had previously noticed that the ‘loor 
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han:ers were bolted to a huge oak beam bedded on a level 
wit!) the engine-room floor, but as the foundry property 
was “made ground,” this timber would give when the belt 
ran tight. A trench, running the entire length of the 
linc shaft, 4 ft. distant from it, was dug on the side oppo- 
site the belt pull. This trench was widest at the bottom, 
narowing to the top. It was filled with concrete and an 
evelolt anchored opposite each hanger. A turnbuckle of 
preper construction connected the top of each hanger with 
the embedded eyebolt and enough stress could be brought 
to bear on the shaft to pull the engine loose from its bed. 
A new belt was installed and it worked as nicely as could 
be wished. This belt ran over three years under the new 
conditions, while it formerly cost the firm $100 per year 
for leather. 
F. E. Latrp. 
New York, N. Y. 
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Steel Wool 


The firm I am employed by has an order for a ma- 
chine for making very fine steel wool from wire. It is 
up to me to produce the machine and my knowledge of 
the work is very meager. Perhaps one of the readers of 
the AMERICAN MACHINIST can give some s!zetches of the 
vital parts of a successful machine for producing very 
fine steel wool, also rake and clearance of the tools. As I 
understand the job, it is a wire-drawing operation with 
cutting or shaving tools substituted for the drawing 
dies, 

E, A, Drxir. 

New York, N. Y. 
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Safety Screens 


A very simple means of keeping in check cuttings 
made when chipping with a cold chisel, and at the same 
time protecting workmen from being struck by them, is 
the floor screen shown in Fig. 1. This screen consists of 
three wooden frames, two sides and a back. The sides 
are hinged onto the back frame at A. On the front of 
the frame is tacked a strip of heavy burlap. There is 
very little likelihood of a rebound of the chips if the bur- 
lap is hung loosely. The screen should be placed about 
the work, but at a convenient distance, directly in line 
with the flying chips. 

Another danger from chips is from that class of work 
required to be held in a vise and chiseled. The danger 
of workmen in close proximity to these chips is well 
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known. Ample protection from these is to be had from 
the bench screen shown in Fig, 2. This screen has but 
two folds, and is hinged also. The front has a burlap 
covering, which should be tacked on loosely. It is held 
upright on the bench by means of the clamp which closes 
over the stick A. These screens can be folded up when 
not in use. 
James E. Cooury. 
Hartford, Conn. 
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An Unusually Interesting Chip 


The very interesting chip shown was cut recently in the 
Driggs Seabury Ordnance shops. It was cut very natur- 
ally. The lathe man was using a parting tool for rough- 
ing a crankshaft, the shaft being made from a round piece. 
When roughing down for the crankpin the tool rubbed 
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An Uwnvusvatty INTERESTING CHIP 


against the web, as well as cutting on the radius edge. 
This made the spiders shown on the chip roll off in con- 
nection with the cutting. 
JOHN A. BERGMAN. 
Sharon, Penn. 
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Die for Cold-Drawn Hexagonal Stock 


Fig. 1 is reproduced from a dimension drawing made 
from measurement of a set of hexagonal drawing dies, 
and shows a good way to make them, There are four 
pieces, A, B, C and D, as shown. 

Fig. 2 is a detail drawing of the pieces B and C. Fur- 
ther description is hardly necessary except to say that 
all parts shown are of hardened tool steel and are solidly 
held in a steel head, which is used on the draw bench. 

The subject of working metals cold brings up another 
method not generally known. Fig. 3 shows a blank for a 
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round-head machine screw as usually made. It is com- 
mon practice to mill the slot in special fixtures, or in 
special automatic machines. At the McCormick works 
of the International Harvester Co. these blanks are made 
in a cold-heading machine, and the slot is formed by 
the cold-header dies. 

I saw some of these blanks, which were made after the 
dies had been in use for a considerable time, and the work 
was fully equal to the saw-slotted blanks. This cuts out 
a handling and an operation, saves the space occupied by 
slotting machines, and eliminates the upkeep of slotting 
machines and slitting saws. 

F. E. WertTHEIM. 

Madison, Wis. 
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Some Operations in Making Wireless 
Apparatus 


The Marconi Wireless Telegraph Co., Aldene, N. J., 
has a good shop equipment and is turning out wireless 
apparatus of a high grade. 

Fig. 1 shows the method employed in cutting a spiral 
in the base of the transmitter. The fiber plate A is 
fastened in position on a special faceplate of the miller. 
The fiber is held securely by means of four straps, which 
fit over its corners, after the plate has been accurately 
centered. Two holes are drilled at a correct distance 
apart, where the spiral starts and finishes. 

The milling tool, which is similar to an ordinary turn- 
ing tool, is held in the vise B. The miller table is geared 
up with a correct train of gears at C to cut the desired 
pitch of the spiral. In this manner spirals of various 
pitches are cut either single or double, according to what 
the transmitter design calls for. 

Fig. 2 shows an apparatus for winding insulator coils. 
The covered wire is carried on the spool A, from which 
it is drawn through the tank B. This tank contains a 
quantity of liquid paraffin of the required consistency. 
The wire is drawn through this liquid and after the sur- 
plus quantity has been removed with the brushes C, is 
wound onto the flat coil D. This is formed between two 
drums which are driven by a belt, as shown at FZ. The 
flange F is formed with a shoulder as shown, around 
which the wire is wound and after the plate @ is fastened 
into position the desired width of flat coi] is made. In 
the illustration the outer plate has been removed to show 
the method of winding the coils. 

Ropert Mawson. 

New York, N. Y. 
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Fixture for Planing Front-Axle Spring 
Pads 


The illustration shows a planer attachment desivned 
to be used on the planer during the very considerable 
time it stands idle in most automobile factories. The 
fixture, which was used for planing front-axle spring pads, 
carried 24 front axles, and two tools operating on the two 
pads. The overall width of the axles was such that ihey 


could not be put straight across the table of the planer, 
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FIXTURE FOR PLANING FroNT-AXLE Sprine Paps 
and still pass through the housings. To overcome this diffi- 
culty, they were set at an angle, thus allowing them to 
clear easily. 

The fixture consisted of two cast-iron I-section pieces 
A. These were suitably ribbed for strength, machined 
at B and C, and keyed and bolted over the slots in the 
table of the machine. Into these pieces A were fitted 
the locating plugs D, which were set sufficiently apart -to 
clear each other by 44 in. The axles were simply put 
upon these plugs and each were held securely by the 1uts 
E onto the machine faces of A. It will be found neves- 
sary in some designs of axles to jack up somewhat wn ler 
the pad. 

C. F. Grora! 


Cleveland, Ohio. 
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Some Methods of Measuring Tapers 


The method of measuring tapers given by Edward Mc- 
Clinchey on page 493, Vol. 39, of the “American Machinist” is 
not so well known that it will not bear repetition, but the 
method has its limitations and these should have been 
pointed out. 

in measuring tapers by means of two micrometers, as was 


suewested, we assume that the anvils, both fixed and mov- 
able, are absolutely square on the edges, and as this rarely, 
if ver, exists there are very good reasons why only one 


micrometer should be used to take both measurements. 

\part from the variable that is introduced by the small 
rounding of the corners of the anvil, there is another variable 
that is likely to lead to a serious error if we use more than 
one micrometer; namely, the position of the anvils with ref- 
erence to the side of the micrometer frame. If only one mi- 
crometer is used and care is taken to see that this, the mi- 
crometer, is the same way up in each position, then results 
that are fairly accurate may be obtained. 

One of the best schemes for measuring taper gages that 
has ever been published is the one given on page 245 of the 
“American Machinists’ Handbook”: and where the measure- 
ment of tapers is of frequent occurrence it will pay to install 


such a device. However, in many toolrooms accurate deter- 
mination of tapers is rarely attempted and when such meas- 
urements are necessary, improvised methods are adopted. 


Chucking by Using Rings 
One method for checking tapers is by means of rings, of 
different internal diameter, whose external diameters are the 
same. This method is shown in Fig. 1. The rings A are 
laid in a V-block B and the gage C to be tested is pushed into 
them until it just touches both. This can easily be ascer 











\"Q)NNUUALOQOOOOOUUUUOUUUAQQQQQ9040000090000000000000E0OUUUUAOUUCANGQUUEOOODOUOQALAQUQU000CbOOULUAUOULANUQ00OPULUUUOULLLOQOGOEOOUUUOGUGGAG GRU UUUAULUGAGGUEUOULUUAGA GSU GUNG EAGAN 


DISCUSSION OF PREVIOUS 


~? 
~2 


ey 


QUESTION 


TTT TTT te 


“10, °C LMAAUADDAAAASGUOEOUUGEOSUOUOLG UALS NOAGEEOUOAUAAOOOGUGUOENEOUUHAAHHGAE ATEN Nees 


tained by lifting the handle of the gage to see if there is any 
rocking. The rings are lightly clamped in position and a 
measurement taken over their two extremes. The distance 
apart of the two points of contact is then obtained by de- 
ducting the width of the ring, having the smaller hole, from 
the overall measurement. For example take a case where the 


two rings were respectively 1%-in. and 1%-in. bore. The 
overall dimension was five inches and the width of the ring 
to be deducted was 1% in From this we find that the in 
cluded taper of the gage was \% in. in 3% in.; that is: 
xX 12 
‘ 33 13 0.800 per foot 
3% 


Aside from the accurate diameter of the holes in the 
rings; this method, like the use of the micrometer, depends 
for its accuracy on the sharpness or squareness of the contact 
corners of tne rings. In this case, however, we can always 
keep the corners of the rings square by grinding their faces. 

Another method which has been used with advantage is 
shown in Fig. 2. This method is particularly adapted for 
measuring long tapers. The taper gage is supported on two 
eylinders A and B and is kept square to them by means of 
two more cylinders C and D and an angle plate P. Obviously 
also the parallels H,H must be square with the angle plate 
P. If the cylindeis are of the correct diameter and distance 
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apart, then the gage along its upper edge E will be parallel 
to the surface plate when the taper is correct for the given 
conditions. , 

The parallelism of the edge E with the plate can be 
easily tested by means of a dial indicator. The method out- 
lined is very accurate if care is taken in setting the cylinders. 
The calculations necessary for the position of the cylinders 


are: 
x 
L = (A — B) cotan5 


and 


LL = (D — C) cotan 7 


where x is the included angle of the gage and A, B, C and 
D are respectively the radii of the cylinder that they repre- 
sent in Fig. 2. 

Method of Finding Diameter, Small End 


In connection with tapers there is one difficulty that is 
often met in the toolroom ‘that one seldom sees any refer- 
ence to, that is, finding the diameter of the gage at the small 
end. Two ways that have given consistently good results 
will be shown. The first of these is a variation of the 
ring method shown in Fig. 1. In this case, having found 
that the taper is correct, we can measure from the con- 
tact face of one of the rings to the end of the gage and 
then by simple proportion determine whether this distance is 
correct for any given diameter on the end of the gage. If 
the gage and V-block are placed in a vertical position the 
distance required can be obtained by a Brown & Sharpe 
height gage, say, by laying a parallel on the end of the gage 
and measuring the distance between the parallel and the un- 
derside of the ring. Other methods of obtaining this dimen- 
sion will readily suggest themselves. 

As mentioned before, this method is especially applicable 
to long tapers. For short taper gages, particularly those 
having a large included angle, the method outlined in Fig. 3, 
is more likely to give accurate results, moreover, it is so 
easy to test the gage—once the improvised rig is built up— 
that should the gage be too small on the end we can grind a 
little from the end, testing it each time, until we reach the 
desired diameter. 

Assume that we have a gage correct as to taper whose 
angle is known, the small end of which we wish to test for 
exact size. The method of testing this is as follows: 

Parallels, A and B are clamped to a true plate at right 
angles to each other. At a definite distance from B the but- 
ton C is fixed and two cylinders D of known diameters are 
laid on the plate; one touching parallel B and the other 
touching the button C. A dial indicator E is secured to a 
plate and reads zero when the cylinders are parallel. Now 
we place the gage between the two cylinders in position F. 
It will, if it is larger than the calculated diameter, push the 
cylinder that is pivoted on the button, outward, and the 
amount will be registered on the dial indicator. If the gage 
is smaller than it should be, the cylinder can be moved to 
touch it and the indicator will also show how much smaller 
it is. We can then grind sufficient off the end to give us the 
desired size, testing it as the work proceeds. If the gage is 
large we must, of course, grind more off the diameter. By 
pushing the gage nearer to the position indicated by the 
dotted circles G a multiplying action is obtained and very 
accurate determinations can be made. 

The calculation for obtaining the distance apart of the 
two cylinders, for any given combination of angle and size 
is very simple, as will be seen by reference to the enlarged 
diagram, Fig. 4. Thus let R be the radius of the cylinders 
and r the radius of the gage, taken at a distance R from the 
end measured axially. It will be seen that, having obtained 
r by simple proportion, the only unknown is S which can be 
obtained from: 


- 


xX 
s= — 
R sec | 


where X is the included angle of the gage. With this can 

be obtained the overall length L. This length is equal to the 

diameter of a cylinder plus the diameter of the gage taken on 

a line with the axes of the cylinders, plus the diameter of a 

cylinder multiplied by the secant of half the included angle 

of the gage. In symbols using the notation of Fig. 4, this 
L=2 (R+S+r) 

In Fig. 4 the small circles indicate the position of cyl- 
inders of a smaller diameter and show that by using two 
separate sets of cylinders—that is two complete rig ups— 
we can assure ourselves of both the taper and the diameter at 
one and the same time. 


W. G. GROOCOCK. 
Guildford, Eng. 
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Milling-Machine Designs 


On page 661, four Swiss machine tools were illustrat.d, 
The accompanying halftone shows a miller designed by me 
in 1898 and made by the Grant Machine Tool Co., of Cleve- 
land, Ohio. This machine had quite a large sale. During the 
existence of the above company many were sent abroad, one 
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Grant Power MILLER 


being exhibited in the Paris Exhibition of 1900, and receiv- 
ing a silver medal. The Swiss miller shown in Fig. 2, page 
661, seems to be the same design. 

JOHN J. GRANT. 


Detroit, Mich. 


A Handy and Unusual Drill Jig 


If C. T. Meyer had to pay for the drill jig he describes 
on page 693, he would probably arrive at something like the 
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A Hanpy anp Unusuat Dritu Jie 
accompanying illustration. The holes to be drilled are shown 
at A and B, and the bushing at C. 

R. A. GLEASON. 


Pawtucket, R. I. 
Calculating Quantity of Liquid in 
Partly Filled Tanks 


Evidently there are some mistakes in the article on } 1s¢ 


1038, Vol. 38, due no doubt to a misplaced decimal point. “he 
fourth line, page 1039 should read: 
Total contents of cylinder 1570.8 cu.in. The tenth ‘ine 


should read: 1570.8 0.8045 = 1263.7 cu.in. and 1263.7 cv.in. 
in the eleventh line also. 

In the article under the same heading on page 533, 
39, it should read: 


Vol. 


Percertage of area = vv 2ry — y? + gh sin-—! 7—  - 0.5 
W. W. JOHNSON. 


Cleveland, Ohio. 
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An Imperfect Echo 


It is impossible to get a uniformly high grade of ex- 
cellence in all the papers and addresses given at meet- 
ings of conventions. Yet in this respect, the National 
Machine Tool Builders’ Association is to be congratu- 
lated. The quality of the papers presented at the re- 
cent convention was excellent with a single exception. 
This exception was the first one on the program. Its 
title was, “Cost Accounting Practice with Special Refer- 
ence to Machine Hour Rate.” 

The machine-hour-rate method of apportioning expense 
burden was developed and put into practice by A. Hamil- 
ton Church, a frequent contributor to these columns. Mr. 
Church first gave publicity to this method in a series of 
articles presented in the Engineering Magazine, in 1901. 
In 1908 they were gathered together into a book entitled, 
“Proper Distribution of the Expense Burden.” In 1910 
a second book was published dealing with the practice 
and application of the method. This was entitled “Pro- 
duction Factors in Work Management and Cost Account- 
ing.” The matter in this book had previously appeared in 
serial form in the Engineering Magazine. Numerous 
references have been made to the machine-hour-rate 
method in technical journals and technical books, and the 
credit for origination of the method has always been 
properly given to Mr. Church. Furthermore, at the At- 
lantie City Convention of the National Machine Tool 
Builders’ Association in 1911, Mr. Church presented a 
paper on this very subject which was published in abstract 
in the AMERICAN Macurnist, Vol. 34, Part 1, page 991. 

In spite of all this publicity and generous credit by 
other authors and speakers, Mr. Scovell failed to mention 
Mr. Church in either his paper or in his extemporaneous 
remarks, and thus withheld credit justly due. 

The cost-accounting system presented both in the paper 
and an accompanying diagram, is nothing but this well 
known machine-hour-rate method with, however, some 
serious omissions in the tabulation on the diagram, and 
with the addition of a questionable tail, called “Un- 
earned Burden.” 

\t the left of the diagram are a series of items which 
arc finally tied together under the common heading, 
“Scheduled Burden.” These remind us at once of Mr. 
Church’s seven production factors, viz., the land, build- 
ines, power (including heat and light), stores and trans- 
po.t, organization, supervision and individual machine 
(depreciation, supplies, etc.) factors. That is, they serve 
as : reminder as far as they go, for manufacturing execu- 
tive expense, expense of storekeeping and transporting 
mez‘erials and cost of general supplies are neglected. Every 
machine-shop manager appreciates the importance of 
these items and the large sum that they aggregate. In 
the paper itself, Mr. Scovell does mention some, but not 
all of these omitted items which he lumps together and 
disiributes by the unnecessarily complex device of an ad- 
ditional man-hour-rate, over and above the rates for labor, 
machine rate and material. These omissions and com- 
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plicated arrangements amply justify our title, “An Im- 
perfect Echo.” 

The scheduled burden is divided into two parts, “Bur- 
den Earned” and “Unearned Burden.” The burden earned 
is apparently the burden of the equipment actually used 
in manufacture. The “Unearned Burden” is apparently 
losses due to slack production or inefficient use of equip- 
ment. 

According to the diagram, the “Unearned Burden” is 
carried directly to the loss and gain account. The prac- 
ticability of this suggested detail of machine-shop cost 
accounting was vigorously questioned by a number of 
members of the association. What Mr. Scovell has failed 
to understand is that bookkeeping is one thing and the 
technical and shop use of costs is quite another. From 
the accountant’s point of view carrying “Unearned Bur- 
den” direct to loss and gain account is satisfactory—the 
accounts will balance perfectly—but what the practical 
man wants to know is what proportion the wasted burden 
bears to earned burden in each department or shop. In 
the use of his “Supplementary Rate,” Mr. Church has al- 
ways given strong emphasis to this point and made it a 
salient feature of the method. 

Machine-shop expenses must be apportioned according 
to some law of averages. If an expense comes from 
an unavoidable cause, as the idleness of a part of a 
group of producing machines due to a slackness of or- 
ders, it is a part of a shop expense and must be borne 
by the product. On the other hand, if a loss is from an 
avoidable cause, it may be justifiably considered as 
an unearned burden. Still another principle must be 
clearly recognized, expense should be extinguished as soon 
as possible. 

It may be possible that this unearned-burden tail of 
the cost-accounting dog can be wagged to some good 
purpose in some industries, but it has no place in the ma- 
chine shop. There, fluctuations in use of the producing 
equipment come from fluctuations in the volume of or- 
ders. That is, they are from an unavoidable cause. 

The only safe principle to follow in handling machine- 
shop expense, is the third one stated above, to extinguish 
it as soon as possible. If this is done, and if the minimum 
conditions of shop operation are maintained—productive 
labor kept at such a height that the profit on it will pey 
fixed charges—the shop will not be operated at a loss. 
But if a large portion of expense is thrown into a gen- 
eral pot as unearned, and carried through to the end of 
the financial year as an item in the profit and loss ac- 
count, a manager will not know how things are running 
and may wake up at the year’s end to face a disastrous 
loss. 
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Business Character 


Ask men who have had the good fortune to work un 
der some great leader of men, what were the qualitie 
that enabled him to produce his seemingly wonderful re- 
The answers you receive will be vague in the ex- 


sults. 
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treme, will show a wide divergence of views, and will 
involve a curidus mixture of ambition, persistence, deci- 
sion, loyalty, poise and boldness. They will be a true 
commentary not only on how little the average man 
really studies his fellow men, but on how little thought 
he expends on the building of his own business character. 

We all know something of the traits of character of 
such men as Harriman or Carnegie. We may even |:now 
of the great differences between the methods used by 
each to produce his success. Harriman usually studied 
the men under him and developed his lieutenants from 
his own forces along his own lines. Carnegie on the 
contrary usually studied the men who had been developed 
by other men and when they had proved their worth, 
paid them enormous salaries and bonuses to come over 
into his ranks. We know something of the great ones, 
but who has yet made a careful study of the character of 
the vast body of subordinates in the business world to de- 
termine how they rose to their positions and why some rise 
above or fall below, or keep the dead level of the road? 

It has long been recognized that positions should be 
filled only by men specially fitted for them, but this has 
heen generally taken to mean specially fitted only in the 
mechanical knowledge of the work to be done. Recently 
it is being appreciated that in addition to this the charac- 
ter and temperament of a man for a given position is of 
even more importance than average mechanical exper- 
ience. In at least one large concern before hiring a man 
a searching and detailed inquiry is made into the char- 
acter and temperamental fitness of every applicant for 
work and results are stated to far more than justify the 
additional work involved. 

Business philosophies in tabloid form and_ business 
maxims there are, and to spare, but who has clearly de- 
fined those qualities necessary for the highest success in 
business, and having defined them, who has determined 
the principles of training that will develop best and use 
best the ideal business character ? 

We believe that this question is coming to-be one of 
fundamental and commanding importance in the busi- 
ness world, 
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Railway Situation in the United 
Kingdom 


The royal commission appointed to consider the work- 
ing of railways in the United Kingdom, will not neces- 
sarily lead to nationalization. Indeed, while that aspect 
of the railway future will very probably be considered, 
discussion of the point is not even certain. 

The appointment of the commission has arisen out of 
dissatisfaction that has undoubtedly been growing, not 
only on the part of the ordinary passenger but, more es- 
pecially, on the side of the trader. Rates have been 
raised, and complaints of. differentiation are common. 


Competent observers from America, however, are not 


without their praise for the conduct of British railways, 
and the officials, as distinet from the shareholders, seem 
to welcome the inquiry. In the past inter-competition 
and the general incentive toward material gains were re- 
garded as sufficient to insure the provision of everything 
necessary in the way of publie facilities. But of late 
years, the lines have tended toward amalgamation or, as 
owing to fear of monopoly this has not been legally per- 
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mitted, toward closer working understandings, one with 
another. 

Despite the fact that this commission is held to |iring 
railway nationalization nearer—it was rejected by the 
1865 commission—there are some objections that ‘ay 
still prove insurmountable. While public opinion i- at 
best indifferent, state purchase would, it seems, be wel- 
comed by stockholders. The state already has powe to 
buy much the larger part of British railway mileage, an 
Act of 1844 arranging for purchase at the rate o! 25 
vears annual divisible profits, reckoned on the average 
of the last three years, with certain rights of arbitration. 
This applies to all but about 2200 miles, which were al- 
ready in existence at the time. Now a purchase jprice 
based on these rates would work out considerably hivher 
than the present market value of the shares. For a mile- 
age of about 23,000 miles, the present share and ‘oan 
capital is probably between £1,300,000,000 and £1,400,- 
000,000, or say up to $7,000,000,000, This includes water, 
to what extent it is perhaps difficult to say. 

Another reason exists for the somewhat suspicious 
readiness of stockholders to welcome state purchase, and 
this is the fear that the present lines will soon become ob- 
solete, owing to electric traction. Many of the shorter 
south coast lines have already begun to electrify their 
roads. Moreover, Great Britain has of late experienced 
a run of railway accidents—ten in a year—and these 
have moved everyone profoundly. In practically every in- 
stance the human element has been at fault and the no- 
tion is growing that too much is being demanded of cer- 
tain of the railway servants, and the call for an eight-hour 
day becomes louder. Though, owing to economies, a 
slight tendency downward may become visible, the per- 
centage of working expenses to gross receipts has on the 
whole steadily increased, from say 47 in 1860 to present 
figures exceeding 60. The United Kingdom, and Eng- 
land in particular, is a small area; it is densely populated, 
its stations are numerous compared with the mileage, and 
the running costs and standing charges are necessarily 
heavy. 

To cut it short, the railways are probably not worth 
the price that can be demanded by the companies, and 
Great Britain, if it takes notice of what happens in Lon- 
don, has already had a lesson in what the interests can do 
when they set themselves to be bought out on their own 
terms. Up to a few years ago the London water supply 


was in the hands of a number of companies, charying’ 


various rates. After many years of effort a purchase bill 
actually did pass. But, owing to their influence with 
the parliamentary party then in power, the comp nies 
managed to sell their undertakings to London for a sum 
just short of £47,000,000, say $235,000,000, wherea- the 
assets were represented by capital of rather less ‘han 
£23,000,000. No wonder then that an average defic :ncy 
of £52,000, or about $260,000, per annum has been s! wn. 

The example of Prussia is held up by those wl: de- 
mandstate purchase of the British railways. The condi‘ ‘ons, 
both military and economic, are somewhat different. \0W- 
ever. Great Britain was the pioneer industrial co ntry 
and in many directions still has to pay for it. 

If the United Kingdom buys the present lines 1! will 
indeed have to be careful not to pay too much. For state 
purchase the British Parliament would have to be cot- 
sulted, in some form or other. And, in the two How:es of 
Parliament, directors of railways number somethin: like 
one hundred. 


Yr. 
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American Plain Miller 


The miller shown in front and rear views, in Figs. 1 
and 2, is the design of A. V. Carroll, and is built by the 
American Milling Machine Co., Batavia, Ohio. It is 
known as their No. 14% miller. 

Kspecial care has been taken to guard all gears or 
dangerous parts, and to make the operation of the ma- 
chine as simple and convenient as possible. 

The largest cone pulley is 12 in. in diameter, and uses 
a 314-in. belt. The back gears are cut 6 pitch, and the 
ratio is 444 to 1. The saddle has a bearing 23 in. long 
and has an adjustment of 8 in. in line with the spindle. 
The feed-gear box gives 12 changes of speed, in geometric 
ratio of 0.005 to 0.030 in. per revolution of the spindle, 
the reversing being done from the front. The elevating 
and saddle screw collars are graduated in thousandths, 
for convenience in setting. The base is made extra large 
to solidly support the machine. 

A summary of the principal dimensions is as follows: 
The hole through the spindle is % in., and the taper is 
No. 10 Brown & Sharpe; length of front bearing, 5 in.; 
number of steps to cone, 3; distance from center of 
spindle to overarm, 614 in.; diameter of overarm, 3°4 
in.; table, overall, 46x10 in.; number of table slots, 3; 
width of T-slots, 34 in.; automatic table travel, 24 in.; 
vertical travel of knee, 18 in.; dimensions of vise jaws, 
IYx6Y4 in.; Vise opens 314 in.; dimensions of counter- 
shaft pulleys, 4x12 in.; speed of countershaft, 100 to 175 
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SHOP EQUIPMENT NEWS 
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r.p.m.; floor space, 90x54 in.; net weight, approximately 
2150 lb.; shipping weight, 2400. 

The standard equipment consists of two-speed counter- 
shaft ; necessary wrenches; plain vise; arbor and support 
for overarm. 


Portable Motor-Driven Alligator Shear 


The illustration shows a motor-driven alligator shear 
made portable by mounting the shear proper upon truck 
wheels. It will be noted that the extension base to sup- 
port the motor is cast In one piece with the main bed or 
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PorraBLe Motror-Driven ALLIGATOR SHEAR 
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Fic. 1 Front AND REAR VIEW oF PLAIN MILLER Fia. 2 
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body of the shear; the pinion on the armature shaft 
meshing with teeth cut directly into the flywheel. 

The knives are 14 in. in length and the speed of the 
machine is 50 strokes per minute. This shear has a ca- 
pacity to cut 114-in. square soft-steel bars cold. The ma- 
chine is a recent product of the Hilles & Jones Co., Wil- 
mington, Del. 
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Suspension Ball Bearing 


The illustration shows an end and section view of a 
ball bearing in whieh the races consist of parallel plates 
A and B between which the balls are carried in race 
grooves. It will be noted that the collet C surrounds the 
shaft and holds the inner race on its tapered section. 
This inner race B is held in position on the tapered col- 
let C, by means of the binding nut D. The bearing is 


assembled in a case /, in which the parts are held in place 
by means of the adjusting nuts F. 





“SUSPENSION” BALL BEARING 


In the construction of this bearing it is aimed to have 
the pressure applied to the balls in such a way that they 
rotate on an axis inclined at an angle of about 45 deg. 
to the horizontal. Hence, the effect of radial, or thrust 
loads upon the action of the balls is practically the same ; 
thus the bearing has an equal capacity for supporting 
either kind of load. ..The “suspension” principle of this 
bearing is designed to cause the load.to be distributed over 
all the balls in the bearing. 

The bearing case is designed to be dirt- and dust-proof 
and so far as. lubrication is concerned, requires practical- 
ly no oil. It is a recent design of the Suspension Roller 
Bearing Co., Sandusky, Ohio. 
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Segmental Milling Saw 


The halftone shows a 36-in. high-speed segmental mi!!- 
ing saw recently developed by Henry Disston & Sons 
Philadelphia, Penn. It is claimed that to make a hig')- 
speed steel saw of this size in any other way is imprav- 
tical, owing to the difficulty experienced in properly hari- 
ening the steel. By making it in segments it is possil)'e 
to get a harder saw, as well as a saw of much larger size 

















SEGMENTAL MILLING SAw 


The spaces between the segments take up any tempor- 
ary strains that in the case of a solid saw might result 
in permanent damage. If any of the teeth are dam- 
aged the particular segment in which they are can be 
easily replaced, thus avoiding the necessity of discarding 
the whole saw. 


3 
Double Broaching Machine 


The double broaching machine shown was developed es- 
pecially for use where a large quantity of duplicate work 
is the rule. It is arranged with two operating screws, aid 
affixed to both of the operating ends of the screws is the 
usual type of working head. 

When the machine is in operation one head is on the 
cutting stroke while the other is returning. The ma- 
chine is so arranged that one spindle can be disengaged 
and it then becomes a single-screw 
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machine. 

The stroke can be adjusted, and 
both screws are provided with indi- 
vidual knock-off shafts. There ave 
two forward speeds, slow and fa‘t, 
and self-aligning ball-thrust bearings 
are used. 

The machine has an operating lever 
on each side, and is equipped wit!: a 
Brown & Sharpe pump for the lubri- 
eant, which it will be noted is stored 
in the base of the machine, where it 
is readily accessible. Two flexi le 
tubes are provided on the front end 
of the machine for directing the u- 
bricant on to the work. On the rar 








DovusBLE BroacHING MACHINE 


of the gear case two tubes are at- 
tached, which form a housing for the 
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srews and prevent the oil from dropping down on the 
belts. 

On the low gear the travel of the screw is 3 ft. per min- 
ute and on the high gear this is doubled. The driving 
s rews are 234 in. in diameter, 2-pitch, 54-in. stroke and 
1e machine has a capacity for broaching holes up to 3 
}. square. It is the latest edition to the line manufac- 
tured by the J. N. Lapointe Co., New London, Conn. 
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Multiple-Spindle Drilling Machine 


The engraving represents the latest adaptation by the 
Moline Tool Co., Moline, Ill, of their multiple-spindle 
drilling machine, for hollow-milling work. 

In general the machine is similar to the regular type 
built by this company, and previously described in these 
columns. It is equipped with regular drill chucks for 
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MULTIPLE-SPINDLE DrILLING MACHINE 


holding the work, and hollow mills, of the design made by 
the Modern Tool Co., for doing the milling. The spindles 
are hollow, the cutting lubricant being fed into the top. 
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Combination Steel Furnace 


This furnace is a combination of the openhearth, side- 
tow and electrical furnace, and can be worked indepen- 
cently on any one of the processes, but preferably by first 
using the side-blow to bring the metal within the steel 
zene, and then finishing with the openhearth or electrical 
process. The furnace is 14 ft. in length, 8 ft. 10 in. in 
diameter, with a dome section in the center for the ad- 
mission of gas, which is also used as a nose of the con- 
verter-section during the blow. There is a port on each 
side of the hearth section on a level with the surface of 
the metal, which leads around in the furnace through 
reversible valves to the stack. The furnace rolls on V- 
Shaped plates and is operated by a 3-hp. motor, through 
triple-screw gearing. The downtake pipe is brick lined, 
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bolted to the furnace and is made of such a radius that 
it keeps central in the gland connection, as the furnace is 
rolled back and forward to facilitate working. There is 
an opening on each end of the furnace, opposite the 
ports, which is used for charging metal and raw material ; 
also slag pockets on each end of the furnace. The cinder 
or slag is run off through the slag pockets, during the 
blow. 

The melted metal from the cupola is poured into the 
furnace through the trough, and is likewise discharged 
through the trough, after being made into steel. The 
wind-box is provided with a valve that closes the tuyeres 
while the furnace is being run as openhearth. This pre- 
vents the gas from working through the tuyeres to the 
blower; it also centralizes the combustion of gas on or 
near the surface of the metal, which in this instance is in- 
troduced through a door on the top of the dome section. 
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COMBINATION OPENHEARTH, SIDE BLOW AND 
ELectric FURNACE 

When the electricity is used for finishing, the door 
on the dome section is closed, as well as the ports, ex- 
cluding air. Two sets of electrodes are introduced in such 
a manner that the current is reversed back and forward 
through the body of metal, bringing it to a high, even 
temperature. 

The tuyeres are set on an angle of 10° pointing down- 
yard, and the hearth is of such construction that when 
the air at approximately a 3-lb. pressure is introduced, it 
brings the metal at the point of contact to a high tempera- 
ture, and drives it across to the far side of the furnace, 
where on account of its high temperature, it sinks to the 
hottom ; the metal of lower degree in heat rising at the 
tuyere openings. This causes a rolling action of the metal 
in the furnace and is designed to bring all of the metal 
momentarily to extreme heat, causing a separation of im- 
purities and slag. 

The furnace shown is a recent development of E. 
Cooper Wills & Co., Frederick, Md. 
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Opposed-Spindle Horizontal Drilling 
Machine 


This machine was recently designed and built by the 
Langelier Manufacturing Co., Providence, R. I., for drill- 
ing a variety of articles requiring holes to be drilled, 
faced or counterbored from opposite sides. 

Holes not on the same center line may be produced 
with it by setting one spindle at a greater distance than 
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the other from the machine frame. When there are 
several holes to be made on each side, the spindles may be 
provided with multiple-spindle heads. 

The operation is accomplished by inserting the piece 
to be worked on, in the jaws of the jig, which remains per- 
manently on the machine; holding and locating the work 
with relation to the drills or tools; and depressing the foot 
connected with the spindle-feeding mechanism. 

The jig which is of vise form, and is part of the ma- 
chine, is opened and closed automatically by a double- 
inclined U-shaped yoke fastened to the upper side of a 
piston operated by compressed air at about 30 lb. pres- 
sure. A piston valve of special design controls the flow 
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Two-SprxpLe Orrosep Drit~tinc MACHINE 
of air to the piston, the exhaust air from which is utilized 
to blow the drill chips away and keep the jig jaws clean. 

The drilling spindles are of steel, hardened and ground 
and take chucks up to 3 in. in diameter. They have 1- 
in. adjustment, and provide means of maintaining the 
depths of drilling or counterboring accurately on both 
sides of the work. The settings thus made remain fixed 
until purposely changed and require no attention from 
the operator. After each drilling operation, the spindles 
are withdrawn by inside of the drill frame 
and the drilled pieces drop into a suitable receptacle. 

Bronze and steel thrust washers and ball thrust bear- 
ings are used on each spindle. The design aims to re- 
move the tension of the belt from the drilling spindles by 
making the phosphor-bronze spindle bushings in the drill- 
frame bearings extend to practically midway the width 
of the spindle driving pulley, leaving but the width of the 
driving collar uncovered by the bushings. The hub of 
each driving pulley runs on the projections of the bush- 
ings, thereby also relieving the spindles of belt tension. 
This construction practically leaves each spindle a float- 
ing spindle. 

The total feed of the spindle is 2 in. and this is ac- 
complished by causing the cam roll on each drill-frame 
voke, to roll in contact with a double-incline plate cam, 
whieh is shown above the center of the machine. The 
proper amount of feed may be controlled by adjusting a 
stop on the yoke, which is connected by the foot-feed 
pedal rod to the foot treadle on the floor. 

Each spindle is driven at about 2900 r.p.m. by its 
own endless belt from 6-in. diameter flange pulleys for 
3,-in. belt, running at 1200 r.p.m. and located on the 


springs 
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base of the machine at the rear. Tight and loose pulley 
in. in diameter for 144-in. belt, driven from the coun 
shaft overhead, are located also at the rear of the ja- 
chine and have a hand belt shipper. When desired, those 
machines can also be furnished for motor drive. 
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Drilling-Machine Vise 


The design and construction of this drill-press vis 
are apparent from the illustration. A 1-in. coarse-pii«! 
screw is used to enable rapid opening and closing of the 
jaws and the latter have V-slots at right angles to each 
other for holding round work. 
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DrtuLING-MACHINE VISE 


The vise has an overall length of 1234 in., while the 
maximum opening between jaws is 4% in. The vise weighs 
31 |b., and is a recent product of the E. A. Lueck Co., 


Milwaukee, Wis. 


Two-Spindle Adjustable Drilling Head 


This drilling head has been designed to handle the 
large variety of work requiring two holes not too far 
apart. The illustrations show it in two positions, tlic 
minimum and maximum distances between centers. Tliis 
gives it quite a range, from 15¢ to 8% in. between hole 
centers. 

It is easily and quickly adjustable and enables two holes 
to be drilled in practically the time of one, thereby sav- 
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ing one-half the drilling time. It is designed to be used 
on any drilling machine of the sensitive type and is a re- 
cent product of the Nelson-Blanck Manufacturing Co., 
Detroit, Mich. 


Hydraulic Baling Press for Sheet 
Scrap Metal 


‘he illustration shows a recent type of hydraulically 
operated sheet-scrap-metal baling press, developed by the 
Hydraulic Press Manufacturing Co., Mount Gilead, Ohio. 

his press is designed to bale sheet-metal scrap up to 
No. 10 gage. The press is of the horizontal type. It is 
installed so that the top of the box is flush with the 
floor line. This makes it convenient for forking the scrap 
from the floor into the press without elevating it. The 


box is 20 in. wide, 30 in. deep and 60 in. long. The nor- 
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IfypDRAULICALLY OPERATED BALING PRESS FoR SHEET 
Scrap METAL 


inal size of the pressed bale is 10x12x20 in.; weight, 250 
lb. The cast-steel door forming the top of the box is 
counterweighted, and can be moved easily with the hand 
lever. This door unlocks and opens automatically, as the 
horizontal ram returns to its starting position after the 
bale has been formed. 

The press is equipped with two hydraulic cylinders for 
pressure purposes, one for compressing the material into 
the top of the box, and the other for compressing the 
material into the end of the box. To the horizontal eyl- 
inder are attached two auxiliary.cylinders for returning 
the horizontal ram. 

The pressure platen forming the bottom of the box is 
locked into position by two lock bolts passing into each 
end of the platen. These are operated by hydraulic pres- 
sure after this platen completes its wpward movement. 
This saves the platen from tilting strains while the hori- 
zontal pressure platen travels across it during its move- 
ment in pressing the material into the end of the box. 
These lock bolts are also removed at the proper time by 
hdraulie pressure. 

in the head end of the lower platen which forms the 
hottom of the box is fitted a small ejecting platen to 
which is attached a 4-in. ram working in an ejecting cyl- 
inJer, located on the sills in the head end of the press. 
As the lower platen travels upward it carries with it the 
ejecting platen and ram which permits the 4-in. cylinder 
to fill from the pump reservoir by gravity. 
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Portable Electric Drilling Machine 


The portable drilling machine shown is designed for 
drilling in steel or wood with 110 or 220 volts direct, or 
single-phase alternating current. 

The spindle and armature shaft are mounted in roller 
bearings and the case is made of aluminum. A switch 
at the throttle prevents short-circuiting or arcing and 
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PortTABLE Evecrric Dritting MACHINE 


allows interchange of different extension lengths of cord. 
The motor is air-cooled and the commutator is readily ac- 
cessible for cleaning by the removal of one nut. 

This drill is made in two sizes with drilling capacities 
up to 4 and ;*, in. in steel and % and | in. in wood, 
respectively. It is a recent product of the Independent 
Pneumatic Tool Co.. Chicago, Ill. 
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Automatic Polisher 


Two automatic polishing machines, made by the W. V 
Robinson Co., Owosso, Mich., are shown in the accom- 
panying engraving. The one in the foreground, which 
somewhat resembles a lathe, is a pipe-polishing machine, 
the pipe being held on centers and the wheel carried on a 
traveling carriage. The machine in the background is 
more complicated and is the factory’s latest product. 
Tt is used for polishing stove tops, sadiron bottoms, or 
almost any kind of work having a flat or oval surface. 

An entire stove top, lids and all, may be set on the 
work table and automatically polished, or thirty or more 
sadirons or other pieces may be laid in a suitable holder 
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and polished at one setting. The polishing wheel is car- 
ried on a counterbalanced floating arm, so that the wheel 
is pressed uniformly to the work, regardless of a certain 
amount of irregular surface. 

The work carriage moves back and forth on guide 
rails, under the polishing wheel, and at each reciprocating 
movement, the carriage is moved sideways a_ certain 
umount. The two movements combined carry all the sur- 
face to be polished, under the wheel. 
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Annual Meeting of the Mechanical 


Engineers 


The program of the annual meeting of the American So- 
ciety of Mechanical Engineers, to be held from Dec. 2-5, is 
so diversified as to give promise of an unusually interesting 
convention. 

An additional attraction in connection with the meeting 
will be the presentation of the Grashof Medal to George -West- 
inghouse, conferred upon him by the Verein deutscher In- 
genieure at the German meeting in Leipzig last June. The 
customary reunion on Thursday will take the form of a Ger- 
man dinner to be held at the Deutscher Liederkranz, followed 
by an informal dance. 

The program follows: 

“Notes on the Further Operation of Large Boilers of the 
Detroit Edison Co.,” by J. W, Parker. 

“On Setting Tasks for Firemen and Maintaining High 
Efficiency in Boiler Plants,” by W. N. Polakar. 

“Properties of Steam,” by R. C. Heck. 

“Steel Underframe Box Cars,” by G. W. Rink. 

“Steel Frame Box Cars,” by R. W. Burnett. 

- as ~eeniend da Vinci—Engineer and Artist,” by John, W. 
ieb, Jr. 

“Efficiency of Rope Driving as a Means of Power Trans- 
mission,” by E. H. Ahara. 

“Comparative Tests of Three Types of Lineshaft Bearing,” 
by Carl C. Thomas, E. . Maurer and L Kelso. 

“Pitot Tubes for Gas Measurement,” by W. C. Rouse. 

“Tests of Vacuum Cleaning Systems,” by J. R. McColl. 

“Tests Upon the Transmission of Heat in Vacuum Evap- 
orators,” by E. W. Kerr. 

“The Art of Enameling, or the Coating of Steel and Iron 
with Glass,” by Raymond F. Nailler. . 
“Continuous Manufacturing by Placing Machines in Ac- 


geqpenae with Sequence of Operations,” by Oscar F. Born- 
olt. 
“Gears for Machine Tool Drives,” by John Parker. 
“Cast Iron for Machine Tool Parts,’ by Henry M. Wood. 
“A Record of Pressed Fits,” by C. F. MacGill. 
g < New Process for Cleaning Producer Gas,” by H. F. 
mith. 
“The Fire Hazard in Turbo-Generators,” by G. S. Lawler. 


“Extinguishing Fires in Oils and Volatile Liquids,” by 


Edw. A. Barrier. 
“Control of Automatic Sprinkler Valves,” by Fred J. Miller. 


In addition the Cement and Textile sub-committees have 
arranged for a discussion on various topics and the usual 
number of industrial excursions will -take place. 
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E. F. Morse 


Everett Fleet Morse, inventor of the original Morse rocker- 
joint chain for bicycles, and the thermo gage bearing his 
name, died at his home in Ithaca, N. Y., on Nov. 11, after a 
very brief illness. 

Mr. Morse was born in Ithaca in 1857 and came of parent- 
age linked with the famous inventor of the telegraph, Sam- 
uel F. B. Morse. His mechanical turn of mind became evi- 
dent at an early age, and when only 16 years old he invented 
and patented an improvement on the horse-drawn hay rake, 
upon the royalties of which he was able to work his way 
through Cornell college from which he graduated as a me- 
chanical engineer in 1884. 

Shortly following his graduation he went west where for 
a brief period he was manager of a flax mill. His return to 
Ithaca was followed by his first important invention, a new 
type of wagon spring. In 1893 came the Morse rocker-joint 
chain for bicycles and with his brother, F. L. Morse, he began 
its manufacture in a small way at Trumansburg, N. Y. The 
mechanical principle embodied in this chain, as well as its 
striking novelty, attracted immediate attention and resulted 
in a large business which continued to grow even after the 
phenomenal slump of the bicycle craze in 1897. In the mean- 
time, his brother, F. L. Morse, who has been manager of the 
Morse Chain Co. for the past 13 years, took up the develop- 
ment of the chain from a power point of view and his work 
is largeiy responsible for the present Morse silent power 
chain and the growth of the business to its present propor- 
tions. Although up to the time of his death E. F. Morse re- 
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mained a director and secretary of the Morse Chain C:. he 
was inactive in its management and for the past 13 »+-ars 
devoted most of his attention to the development of his well 
known thermo gage, an instrument for gaging the tem»era- 
ture of steel, which he invented in 1900. This invei:.tion 
formed the basis of the organization of the Morse Th ;:rmo 


Gage Co. This gage is essentially a filament so calibrat: | as 
to become incandescent at certain temperatures. Its ap) iica- 
tion takes advantage of the principle that two lights o° the 
same intensity completely merged optically so that whe: the 
instrument is held over melted steel the temperature o! the 


latter can be accurately determined when it merges wit! the 
light of the gage. This instrument has been adopted by the 
United States and German Bureaus of Standards. 

In recognition of his chain and thermo-gage inventions 
the Franklin Institute conferred upon Mr. Morse honorary 
medals, 
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New Modification of Geneva Stop 
Motion 


It has just been called to our attention that the mechan- 
ism described in the article published under the above title 
on page 531 constitutes the intermittent driving gear em- 
ployed in the “Camergraph,” an invention credited to Nicho- 
las Power, and is fully covered in pending patent applica- 
tions. 
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M. G. Doll has been appointed general sales manager of 
the Bury Compressor Co., Erie, Penn. 


Samuel J. Goodkin, for sometime past demonstrator for 
the Gisholt Machine Co., has established a consulting office at 
1510 Chestnut St., Philadelphia, Penn., as a Gisholt efficiency 
expert. 


W. E. M. Henry, for the past 16 years auditor of the Cam- 
bria Steel Co., has opened an office at 1420 Chestnut St., Phila- 
delphia, Penn., in order to conduct a consulting cost-account- 
ing practice. 


E. H. Hawkinson, for two years chief tool designer for the 
Russell Motor Co., Toronto, Can., has resigned in order to take 
charge of the manufacturing department of Ker & Goodwin, 
Brantford, Can. 


Lucien Fostier, assistant director of the Mezieres Works 
of the Clement-Bayard Co., is at present on a tour of this 
country in company with Mr. Rouget, general director of 
the same works. 


Ernest Roguet, director of the Mezieres Works of Clement- 
Bayard Co., Paris, France, arrived in this country on Nov. 1 
and will make a three-weeks’ business tour, visiting our lead- ._ 
ing industrial centers. 


George F. Collister, assistant to the general superintendent 
of the Cleveland Twist Drill Co., Cleveland, Ohio, has lecen 
appointed head of the tool sales department of the Betz- 
Pierce Co., Cleveland, Ohio. 


Leo G. Smith, who has been superintendent of the open- 
hearth works of the Prime Steel Co., Milwaukee, Wis., for ‘he 
past year, has been appointed works manager of that plant 
and also of their crucible plant. 


W. E. Farrell has resigned his position as operating \'ce- 
president of the Treadwell Engineering Co., Easton, Pe..n., 
and has opened an office in the Northampton Bank Buil: ng 


of that city as consulting mechanical engineer. 
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W. Harvey, for a number of years manager of the Hine! 
Worm department of the Otis Elevator Co., recently resis ed 
in order to assume active management of the newly or, 'n- 
ized Keystone-Hindley Gear Co., Philadelphia, Penn. 


E. Fave, for several years connected with the die-ma‘ins 
department of the Yale & Towne Manufacturing Co., and more 
recently with the Jones Speedometer Co. in a similar ¢a- 
pacity, has become associated with Ledaca & Spalding, \ est 
End, N. J:., in order to establish a die-making departmen 


Albert Walton, for a number of years accountant 2nd 
works systematizer with the U. S, Steel Corporation, Fair- 
banks, Morse & Co., and other large industrial interests, has 
established an office in the Franklin Building, Philadelphia, 
Penn., as consulting accountant and factory economist. 
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Special Eastman Milling and Drilling Fixtures 


EpiroriAL CORRESPONDENCE 


SY \OPSIS—A spiral pinion-cutting fixture used on 
reguiar miller, in which the feeding movement ts obtained 
by « master spiral operated by a handle. A fixture for 
holding camera-bed yokes while the channel is milled by 
two cutters geared up to high speeds. Tools for milling 
teet!, in extension legs, held several at a time on a man- 
drel and passed under the cutter. A multiple-spindle tool 
for drilling four holes in lens parts while the work is se- 
cured in @ pair of sliding jaws on a compact fixture. De- 
tails of master plates for engraving lens mounts. 
3 

As the greater part of the shop practice of any factory 
consists of operations too common to describe, little idea 
of the real size or capacity can be given in an article 
where of necessity only the unusual fixtures and opera- 
tions can be described. 

The fixture used in the Eastman Kodak Co.’s shop for 
cutting small brass spiral pinions is shown in Fig. 1. 
These pinions are used in the folding kodaks to rack out 


be seen that after a cut has been taken, the work is run 
back to its first position and indexed the space of one 
tooth by lifting the latch and moving it along one notch 
on the disk £. 

In order to prevent the cut from being torn by the 
cutter as the spiral is reversed, the fixture is so made 
that the work may be dropped down enough to clear the 
cutter. This is done by having the upper part of the 
fixture hinged to the base at /, and using an elevating 
screw at the other end, operated by the lever G. Stops 
like H make it possible to elevate the fixture to the re- 
quired height each time. 


Mituinc Lone Bep YoxKrEs 


Long bed yokes, which make it possible to extend the 
camera bellows out to full length, are made of sheet 
metal, the sides being turned up and over to form a place 
for the slide plate to work in. In order to have the chan- 
nels the correct size to insure smooth working, they must 
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Fie. 1. Sprrat Prnton-Cuttine FIXTURE 


the beds. The blanks have a square hole in the center, 
and are placed six at a time on a square mandrel at A. 
This mandrel held solidly in the spindle of the fix- 
ture and is supported by a tail center B. The fixture is 
set on the miller table with the work under the gear cut- 
ter. Tongues in the bottom of the bedplate of the fix- 
ture line it up parallel with the table ways. 

The angle necessary for the teeth to be cut is obtained 
by means of the bolt ( and the slot shown. The degrees 
of ai oy are shown on a scale cut into the fixture, a 
zero mark being cut on the piece D. The miller table is 
not moved during the cut, but the feeding is obtained by 
turing the handles Z, a master spiral being placed at F 
to give the required curve. The horizontal distance of the 
feed ng movement is regulated by means of the stops @ 
and H which butt against the screw head J, and may 
be set as desired. 

The indexing movement necessary for cutting the dif- 
ferent teeth is obtained by means of a notched plate and 
latch. better shown in Fig. 2. As this engraving shows, 
the handle A, arm B and ‘Tatch C are secured to the end 
of the fixture spindle, while the master spiral D and the 
hotched plate F are fastened together. From this it will 


Fig. 2. Back View oF PINION CUTTER 


be milled out. This is done in the machine shown in Fig. 
3. A long bed yoke is shown at A and a voke with a slide 
plate in place at B. The channels, or ways, are cut 
with two mills C and D operated by gearing at FZ, which 
speeds them up sufficiently for their smal! diameter. 

The work to be milled is placed between the pieces 
G and H, the piece J being removed. This latter is 
used as a clamp, headed pins being set into each end of 

which go through holes in the angle plate. These 
pins are locked in by the levers shown, which are 
notched and beveled at the lower ends for the purpose. 

Shallow channels are cut into long brass strips with a 


milling saw in the machine shown in Fig. 4. The method 


of holding these so that the bottom of the channel is al- 
ways the same distance from the top of the strip, is to 
place the work in the fixture shown and force it upward 
against the hardened strip A, enough projecting for the 
cut. This is done by means of a tapered wedge B, op- 
erated by the lever C. The piece D is a guard to protect 
the operator from the saw. 
Mitiine TretH IN Extension Leas 

What are known as extension legs used on some of the 

pocket cameras, are blanked out of sheet brass in a press, 
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and then segment teeth are cut in them in a miller fit- 
ted with a special fixture, as shown in Fig. 5. A number 
of pieces are placed on the mandrel, as shown at A, the 
outer ends being supported by a pin B in the arm C. 
When the pieces are in position the tail center is run up 
and locked. The teeth are spaced by means of the divid- 
ing plate D. The legs are made in pairs so that the teeth 
will mesh properly, and both right and left are cut on 
the same fixture, the staggering of the teeth being ac- 
complished by cutting half of them in the position shown 
and as many more with the pin B set into the hole EL. 

A gage for testing the meshing of the segments of a 
pair of legs is shown in the foreground, with a pair of 
legs F and G in place. Another fixture, used for holding 
a different kind of extension legs, is shown in Fig. 6. 
This is part of an old dividing head to which the arm A 
and the index plate B have been fitted. The latch pin is 
shown at C. The old dividing head itself has nothing to 
do with the fixture except to furnish a spindle for holding 
the work and work arm. A testing gage similar to the 
one just described is shown at D. 

The sheet-metal fronts used for holding the lens have 














Fie. 5. Curtine Grar SeaMents In Extension Leas 
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four holes drilled in them at once, using the head and 


fixture shown in Fig. 7. Some of the fronts are shown 
lying around the fixture, and it will be noted that all 
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Fie. 7 Mutrrete Dritine Fixture Anp Heap 
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Fie. 6. ANOTHER SEGMENT FIXTURE 
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have a large hole in them, which is notched on opposite 
sides. When one of these pieces is to be drilled it is 
placed in the fixture with the hole over the bushing A 
and the notches over the guides B and C. The lever D is 
then pulled, which brings in the sliding clamps F and F. 
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ing shows the jig with a pin in place ready to be drilled. 
From this it will be seen that two of the holes are drilled 
at right angles to the other two, the pin being inserted 
into a hole in the end of the jig at A, Fig. 8, and clamped 
in by the clamp B, operated by the lever C. 

The action of this clamp will be better understood by 
reference to Fig. 9. As the lever A is released, the clamp 
B leaves the pin head and spirals to one side, so that the 
pin may be drawn out. This is accomplished by mount- 
ing the clamp B on a sleeve C. This sleeve has a short 
spiral groove cut in it into which the end of pin D fits. 
A spring tends to force this sleeve out against the lever 
A. This lever is carried on a rod which runs through 
the center of the sleeve. The effect of the combination is 
to cause the sleeve and clamp to move out, at the same 
time rotating slightly, as soon as the lever releases them. 

The lettering on lens mounts is cut in in the engraving 
machine shown in Fig. 10, which, while the same in 
principle as other engraving machines, differs slightly in 
form. The mount to be engraved is placed at A and the 
cutting is done with a tool B, which is something like a 
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Fie. 8. Rack-Pin Dritiine Jie 


These clamps are so connected as to be “floating” clamps 


that will compensate for any differences in the sides of 
the pieces. 

The drilling is done with the four-spindle head G, 
which is held in a regular drilling spindle. The pilot H, 
which works in the bushing A, insures the correct center 
distances of the holes. To prevent the twisting of the 
drilling head, the tongue I is provided, which slides in 
the groove J 


Drittine Focustne PINs 
Four holes are drilled through the stems of focusing 
Pins in the jig shown in Figs. 8 and 9. The first engrav- 


Fic. 9. DriLtiine Jia OPEN 


sharp-pointed countersink. The letters to be engraved 
are cut on a large scale in a master plate (. This plate 
has notches in the edge opposite each character; a latch 
D fits into these notches, so that the master plate may 
be revolved and locked into any position desired. The 
spindle Z, on which the master plate is mounted, carries 
a miter gear at the upper end which meshes with a sim- 
ilar one on the spindle holding the lens mount, so that the 
master plate and lens mount on the spindle move in uni- 
son whenever the master plate is turned. 

The character to be engraved is rotated on the master- 
plate till the latch will enter the notch opposite it. The 
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pointer F is then used to follow the engraved lines of the 
master character, and as this pointer is connected by a 
series of levers with the engraving tool B, a correspond- 
ing smaller character is cut in the lens mount. The ser- 
ies of levers consists of a long lever G@ held at the top 
by means of a universal joint.’ To this long lever, the 
lever H carrying the engraving tool B and the lever /, 
carrying the pointer F’, are fastened with a straight hinge 
connection. 

The lever J and the pointer F are raised when not in 
use by two coil springs on rods connected to the yoke J. 
These rods carry a crosspiece near their upper ends, on 
which the lever H rests, so that the two levers will rise 
and fall in unison, as well as move together otherwise. 

Some of the upper part of the machine is shown in Fig. 
11. This shows the way the masterplate spindle is con- 
nected to the lens-mount spindle, by the gears A and B. 
Also the way the lever C, carrying the engraving tool, is 
suspended by the crosspiece D. The engraving tool 7 
is run by means of a flexible shaft, at a high rate of 
speed, and the spindle bracket holding it is supported by 
means of a steady-lever /’, which keeps the spindle verti- 
cal at all times. The method of supporting the end of 
the steady-lever is shown in the full view of the ma- 
chine. 
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An Early German Miller 


One of the first millers built in Germany is shown in 
the accompanying illustration. This was made in 1867 
or 1868 by J. E. Reinecker, of Chemnitz-Gablenz. It is 
believed to be the first machine of its kind used in 


Chemnitz. 
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A glance at the illustrations will show a number of 
interesting features. It is arranged with a vertical spin- 
dle driven by bevel gears from the cone-pulley sha't. 
This spindle is adjustable around the pulley-shaft as the 
center, in order to adapt it for milling angular work. 
The screw for elevating the knee is passed upward 
through a lug on the top of the column, instead of down- 
ward inte a nut, as is common practice today. The upper 
end of this screw is provided with a handwheel. 
table is interesting because of the manner in which it is 
fitted into dovetail grooves in a long overhanging sadi(le. 

It is gratifying to find such an interesting relic of early 
machine-tool building in such splendid condition. It 
seems fitting that this machine should find a final home 
in the great Deutscher Museum in Munich, there to be 
preserved as showing one of the early attempts at refined 
machine-tool building. 


The 
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In a recent article in “Foundry,” dealing with grinding 
difficulties, the following effective safety precaution, intro- 
duced recently in the American Steel Foundries, is pointed 


out as an example of overcoming accidents sometimes con- 
sidered inherent to the industry: Recently introduced by the 
American Steel Foundries. A good deal of trouble was ex- 
perienced at one of the company’s plants in getting men to 
grind heavy castings on high-speed emery wheels. The men 
would quit after a few days’ work at these wheels, com- 
plaining of pains and swelling in the lower abdominal re- 
gions. This was caused by the viclent vibration and thump- 
ing of the castings against the abdomen. A steel-braided 
leather apron avas- designed by the safety inspector of the 
plant for the protection of these men, and simultaneously the 
difficulty experienced in hiring men to work in the grinding 
department ceased with the adoption of the apron. The 
apron is a very simple and inexpensive contrivance. It is 
made of two thicknesses of sole leather, stuffed with scrap 
leather findings, with the outside braided all over with steel 
rivets. 
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Empirical Design of Gas-Engine Piston Rings* 


By G. W. Lewist 


SY NOPSIS—The article contains formulas for obtain- 
ing the diameter of ring blank, width of piston ring, dis- 
tance between rings, maximum and minimum thickness 
of ring, depth and width of ring grooves. The data to de- 
duce these formulas was obtained from the best American 
practice. Empirical equations representing German prac- 
tice are also given. 
33 

Gas-tightness of the piston is secured by means of flex- 
ible split metallic rings called piston rings. The rings 
are fitted in grooves cut around the circumference of the 
piston. The rings may be turned either concentric or ec- 
centric, and are made by turning a cast-iron cylinder to 
outside and inside diameters larger than those the ring 
is to have when in place. The rings are cut to proper 
width, removing a certain amount by machining across 
the ring, so that they can be sprung together to almost go 
inside the cylinder. 

The rings are then sprung together, held in place and 
the outer surface turned or ground to the exact diame- 
ter of the cylinder. 

Piston rings are turned eccentric to insure uniform 
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Fig. 1. SPACING OF THE Fia. 2. 


RINGs 


strength and bearing pressure around the circumference, 
which means a perfect fit to the cylinder. According 
to theory, in order to secure a constant unit stress in any 
section of the ring and a constant bearing pressure around 
the circumference, the ring would have zero thickness at 
the cut and maximum thickness opposite the cut. This 
would, of course, not be practical, but it has been found 
that by making the minimum thickness 0.588 of the maxi- 
mum thickness the above desired conditions are approxi- 
mated. From the data received, the average minimum 
thickness was found to be 0.637 the average maximum 
thickness. 
NuMBER OF RINGS 

The average number of piston rings used is given in 

Table 1: 


Cylinder Diameter, Inches No. of Piston Rings 


4 to 10 3 to 5 

9 to 15 4to5 

15 to 22 4to7 
TABLE 1. NUMBER OF RINGS REQUIRED 


*Copyright, Hill Publishing Co., 1913. 


*Assistant professor of mechanical engineering, 
more College, Swarthmore, Penn. 


Swarth- 








SECURING THE 
RINGS 


Most engines with cylinder diameters from 4 to 10 
in. use four rings; for cylinder diameters from 9 to 15 
in., four and five rings are used, and for cylinder diame- 
ters from 15 to 22 in. five rings are usually used. When 
five rings are used in a small engine, one ring is usually 
placed near the open end of the piston and acts as an oil 
ring. 

All the rings, if possible, should be located in that part 
of the piston barrel externally cooled by the air. The 
distance from the piston face to the first ring is usually 
about 1.2 the thickness of the piston face, as shown in 
Fig. 1. 

The piston rings should be secured against turning in 
the grooves. The simplest method to secure the rings 
from shifting is to fit a pin in the center or side of the 
ring groove as shown in Fig. 2. In vertical engine pistons, 
the rings should be secured so that the number of joints 
are evenly distributed over the circumference. In _hori- 
zontal engines it is usual to stagger all the joints over the 
lower third of the piston circumference as in Fig. 3, care 
being taken that none of the joints come in line with the 
oil-grooves in the cylinder. 








- _{ 





Fie. 4. Prston-RInG 
JOINTS 


Fig. 3. DistripuTrion- 
Ringe Jomnts 


DIAMETER OF RING BLANK BEFORE CUTTING 


The stiffness of the ring depends upon the thic':ness 
of ring and the amount that has been cut out from the 
completed ring blank. The amount cut out is the differ- 
ence between the diameter of the ring blank and the cyl- 
inder diameter plus the joint clearance. The diagonal 
cut and lap-joint cut, see Fig. 4, are in common use. 
The diagonal or lap-joint clearance should be made as 
small as possible, so that the ends of the ring come al- 
most together when the ring reaches its maximum tem- 
perature. 

The expansion of cast iron is 0.000556 in. per inch per 
100 deg. F. The temperature rise of the ring above the 
cylinder-wall temperature is 250 to 350 deg. F., and the 
heat expansion will be r X D X 3 X 0.000556 in. 
In the case of a 10-in. cylinder it will be 

3.14 K 10 & 3 & 0.000556 in. = 0.0525 in. 

The distance between the ends of the rings when com- 
pressed together in the cylinder should be slightly greater 
than 0.0525 in., say 0.06 in. 

Fig. 5 gives the average relation between the diameter 
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of ring blank and the corresponding cylinder diameter. 
The average relation is expressed by the equation 


Doi = 1.03 D (1) 
when 
Doi = Diameter of ring blank; 
and 
D = Diameter of cylinder. 


WipTH or Piston RINGs 


To determine the width of the piston ring in terms of 
the cylinder diameter, Fig. 6 was plotted. The average 
relation between the two items does not give a straight- 
line equation, the equation being 


Wr = 0.24V D—3B (2) 


where 
Wr = Width of ring, Fig. 10; 
D = Cylinder diameter. 


g, Inches 


Pie 


pi 


r 





W, ~ Width of Piston Rin 
ni- 


0 
2 4 6 8 10 12 l4 16 18 2 4 6 
D,-Outside Diameter cf Rings before Cutting , Inches D-Cylinder Diameter, Inches 
Fie. 5 Fic. 6 
Fig. 5. Relation between Cylinder Diameter and Outer Diameter of Rings 


eter and Width of Rings. Fig. 7. 


Table 2 gives a range of cylinder diameters and the 
corresponding range of piston-ring widths. 


D Wr 
4to 5 i to 
5to 7 to 4 
7 to 13 4 to § 

13 to 18 §tol 

TABLE 2. WIDTH OF PISTON RINGS 


German practice gives the width of the ring in terms 
of the thickness of the ring as follows: 
Wr = 1.25 Tr to 2 Tr (3) 
where 

Wr = Width of ring; 
and 
Tr = Thickness of plain rings. 

Narrow rings in sufficient number make a tighter pack- 
ing with less friction than a smaller number of wider 
rings. The former, however, are more expensive. 


DISTANCE BETWEEN RINGS 
From Fig. 7 there seem to be two common methods of 
spacing piston rings. 


(a) Dr—r= Wr 


(4) 
(b) Dr—r = Wr—} in. (5) 
where 
Dy —r= Distance between rings, see Fig. 1; 
and 
Wr = Width of rings. 
The German practice gives: 
Dr—r=1.1Wre (6) 


This formula could not be used in spacing rings on an 
American engine piston, as the German piston for the 
same size of cylinder is about 1.25 times as long. 
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THICKNESS OF PLAIN oR CONCENTRIC PISTON Rings 


About 50 per cent. of the American gas engines have 
plain snap rings of uniform thickness. It is claimed for 
the plain rings that eccentric rings cost more to manu- 
facture and that toward the joint there is excessive clear- 
ance between the bottom of the groove and the ring, about 
one-half the depth of the groove. It is also claimed that 
the purpose for which eccentric rings are made, thai is, 
to obtain a uniform spring pressure around the circum- 
ference, is not reached, as the minimum thickness of 
the ring must be made about five-eighths of the maximum 
thic':ness. 

The average thickness of plain or concentric rings is 
shown in Fig. 8, in terms of the cylinder diameter, the 
equation being: 

Tr, — aver. = 0.021 D+ 0.1 in. (7) 


where 


(a)Door™ We , 
(L)D,-r = Wr-3 


Ne fhe - 


> 





W,~Width of Piston Ring, \nches 


o 


{ 
| \Z 
D,.-~Distance between Piston Rings, Inches 
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Fig. 6. Relation between Cylinder Diam- 


Relation between Width of Rings and Distance between Rings. 


T, —aver. = Average thickness of ring; 
and 
D = Cylinder diameter. 
Average thickness is specified, as plain rings are often 
turned with a slight amount of eccentricity, but not 
enough to class them as eccentric rings. 


Maximum THICKNESS OF Eccentric RINnGs 


In Fig. 9, the average relation between cylinder di- 
ameter and maximum thickness of eccentric rings 17> 
max., see Fig. 10, is expressed by the equation: 

Tr max. = 0.026 D + 0.1 in. (8) 
where 
Tr max. = Maximum thickness of ring; 
and 
D = Cylinder diameter. 

By comparing Figs. 8 and 9, it will be seen that eccen- 
tric rings are made slightly thicker than plain or con- 
centric rings. German practice gives: 

7 aa D ( 
Tr — maz. = 33 9) 
where 
D = Cylinder diameter. 


MINIMUM THICKNEss OF EccentrIC RINGS 


To secure a uniform bearing pressure and a constant 
bending stress around the entire circumference of the 
ring, the latter should have zero thickness at the cut. This 
is, of course, impossible, but it has been found that by 
making the minimum thickness 0.588 the maximum 
thickness, the above desired conditions are approximated 
for over two-thirds the circumference of the ring. 
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‘n actual practice (see Fig. 11) the average relation is: 


Tr — min. = 0.637 Tr — maz. (10) 
where 
Tr min. = Thickness of ring at cut, Fig. 10; 
and 
Tr max. = Max. thic'mness of ring, Fig. 10. 





DeptH OF RING GROOVE 


[he depth of the ring groove must be slightly greater 
than the maximum thickness of the piston ring in order 
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is the radius of the cylinder and S the thickness of the 
ring. 

For example, take a cylinder diameter of 15 in. Then 
from Fig. 9, S or Tr max. for 15 in. equals approximately 


“— ms 7.5 
0.5 in. and the value of ~ = - == 1§. 
Ss O.d 
Pr as : . 
For a value of 15 for > Gildner gives a bearing pres- 
A 


sure between the ring and cylinder wall of about 4 lb. per 
square inch. 
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G. Fia. 12 , : 
Fis. 11 nas S = Thickness of ring; 
Fig. 11. Relation between Maximum and Minimum Thick- 


nesses of Eccentric Rings. Fig. 12. Relation between Thick- 
nesses of Ring and Depth of Ring Groove. 
that the ring may entirely disappear when the piston is 
being put in the cylinder. 

From Fig. 12 it is seen that in most engines the depth 
of groove is expressed by the following equation: 


(a) Dg = Tr max. + qs in. (11) 
the average equation being: 
(b) Dg = Tr — maz. + {5 in. (12) 
where 
Dg = Depth of groove, see Fig. 1; 
and 
Tr = Max. thickness of ring. 


WiptH or GRroovE 


The width of the piston-ring groove is equal to the 
width of the piston ring plus 0.001 in., the clearance be- 
ing just enough to make the ring fit easily in the groove 
without binding, and not enough to allow gumming and 
sticking. 


CHECK ON STRESSES IN Piston RING 


To check the stresses in a piston ring, see Diederichs’ 
translation of Gildner’s “Internal-Combustion Engines,” 
page 150. 

The pressure of the ring against the cylinder wall in 
r 
Ss’ 


pounds per square inch is given for values of where r 


D = Cylinder diameter ; 
Kb = Allowable fiber stress in ring; 
P = Pressure of ring against cylinder in pounds 
per square inch. 
Taking the same cylinder diameter as shown: 


D =15 in.; 

P =4 |b. per square inch; 

Kb = 10,000 Ib. per square inch, 
then 


0.5 X 15 
10,000 : 
Vigxa to? 


as compared with 0.5 for eccentric rings, Fig. 9. 


S= = 0.504 in. 


os 
ee 


A novel form of fraud is reported by the Pennsylvania 
R.R., consisting of the selling of forged certificates of satis- 
factory employment on railways. Many of these seem to 
have been decorated with the names of officials of the Penn- 
sylvania Railroad, this probably being selected on acccunt of 
its immense number of employees and officers, which would 
make the likelihood of recommendations appear more feas- 
ible and the signatures less likely to be questioned. It is 
understood that the price of one of these recommendations 
was $1, which was remarkably cheap, considering the service 
it is supposed to perform. Whether this is to be considered 
the margin valuation of letters of commendation probably 
depends more on the attitude of employers in regard to them 
than anything else. The stumbling block of the forgers and 
that which led to detection was the difficulty of spelling 
the word Schuylkill, which is perhaps not to be wondered at. 
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Demonstrating Machine Products at 
the Factory 
By H. 8. KNowLtTon 


An opportunity for legitimate publicity often missed 
by local manufacturing concerns is the demonstration of 
unusually interesting machine products before they leave 
the plant on their way to the purchaser. In a typical 
case a lathe builder turned out a machine for a foreign 
customer which was unusually interesting on account of 
its size and motor arrangements, and before the outfit 
left the city there was a public demonstration of its work- 
ing capacities. The local board of trade magazine was 
furnished with a photograph and clear description of the 
machine which was one of the largest ever turned out in 
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for general distribution at the time the machine is ex- 
hibited. There are many people of mechanical bent in 
every city and town who would gladly devote an hour to 
such demonstrations on an occasional evening, and it is 
probable that more use will be made of this metho of 
publicity in the future. 


Some Autogenous Repairs on Engine 
Parts 
By A. Tow Ler 
The Capitol Welding Co., Providence, R. I., has had 
many problems in welding fractures on heavy castings 


of steel and iron, two of which are here shown. 
The halftone, Fig. 1, shows a large steel crosshead 




















Fie. 1. Reparrine A Lance CrossHEAD 
the works, and much popular interest was aroused by the 
display. 

It is certain that there are possibilities along these 
lines for manufacturers trving to make the most of their 
opportunities. The shipment of a special machine of this 
kind to a distant part of the world is a source of good 
newspaper copy if handled properly and tends to en- 
courage popular interest in export trade aside from bene- 
fiting the concern turning out the product. There is no 
reason why some of the publicity accorded in launching a 
vessel or running a trial trip should not be given on a 
smaller scale to the production of new and striking ma- 
chine designs which are properly a source of local pride 
and which help to maintain the reputation of a town as 
a manufacturing center. 

In some cases it will doubtless pay to announce spe- 
cial demonstrations in the daily press, in advance of their 
being held, and to prepare folders, describing the es- 
sential and interesting points of the equipment shown, 


Fig. 2. Rocxrer-ArmM AND SLIDES 


which was repaired along the fracture A. Some idea of 
the size of this casting may be seen by reference to the 
24-in. square placed at the right side. The repairs were 
successfully carried out and the crosshead was put back 
into service again. 

Fig. 2 shows some other engine parts which were re- 
paired by autogenous welding. The upper casting. 2 
rocker arm, was broken along the two arms at A and B. 
The illustration shows the piece after it was welded. ‘ihe 
two lower castings, which are slides, were fractured at the 
points C, and successfully repaired by welding. Tse 
pieces were all made of cast iron, and after being we! led 
by the oxyacetylene method, were machined where neces 
sary and put into use and the repaired welds have shown 
no signs of weakness and evidently are as strong as wien 
the parts were originally made. This method of re ait 
on engine parts permits the engine to be dismaniled 
and the necessary parts removed with a minimum 108s 
of time. 
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Testing Strength of Teeth with Drop Hammer 


By Grorce L. CoLsurn 


“VY NOPSIS—A method of testing the strength of gear 

eth by the use of a drop hammer is here described. The 
machine used for the tests is shown and the results ob- 
isined are compared with a series of tests made on regular 
esting machine. The comparison indicates that a de- 
elopment of the drop-hammer method would be advan- 
lageous. 
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Tensile-stress testing machines of the Riehle and Olsen 
type are best adapted for testing steel in its natural or 
untreated state, for tensile strength, elastic limit, elonga- 
tion and reduction of area. These physical tests and a 
chemical analysis can generally be obtained from steel 
manufacturers for each shipment of steel, by giving them 
the heat number. 

There is a wide variation in the physical characteristics 
of carbon and alloy steels in their natural state and a 
still greater variation when these steels are heat treated, 
due to the infinite numbers of heat treatments possible. 

The degree of hardness of heat-treated steel is very im- 
portant and best determined by the scleroscope and 
Brinell tests. The accumulation of test data for heat- 
treated steels is naturally slow, due largely to the expen- 
sive heat treatments necessary. 

A crude method of testing thin, heat-treated disks is by 
hammering the disks while clamped in a vise, but the 
comparative strength of these disks can be determined far 
hetter by a drop-hammer testing machine of the Boston 
Gear Works type. Fig. 1 shows the machine equipped 
with a special fixture for holding standard test gears. 


Type or Gears TESTED 


The standard test gears used in this fixture are 1414- 
deg. involute, 5-pitch, 15-tooth with a 1-in. face. For this 
standard spur gear a 10-lb. chop hammer with a 30-in. 
drop was adopted by the Boston Gear Works. 

With an ordinary hammer and cold chisel the teeth of 
heat-treated gears can be broken in a vise and the com- 
parative strength roughly determined as with steel disks. 

With the drop-hammer testing machine the relative 
strength of gear teeth can be obtained on a more scientific 
The variation in the strength of gear teeth of the 
same gear is shown by the grain in the steel of the tooth 
in Fig. 2. The lines running across the eight-tooth spur 
pinions resemble the grain of wood, and while not so 
pronounced, are of sufficient importance to cause a varia- 
tion in the number of blows required to break the teeth. 
Evidently teeth 3 and % would break more easily than 
teeth 1 and 5, since the force of the blow in the former 
would be with the grain. Teeth 2, 4, 6 and 8 would stand 
te blows than teeth 3 and 7, but not as many as 1 
and 5, 


hasis, 


THE Drop-HamMMeErR Testing METHOD 


The drop-hammer testing machine is better adapted for 
testing steel in its heat-treated condition than in its nat- 
ural state. A horizontal steel bar in its natural state when 
fixed at one end and hammered at the other becomes bent 
and the rapid deflection so alters the striking condition 
that standards of comparison are difficult to obtain. 

The deflection depends upon the nature of the steel, 


the area of the cross-section and the distance the hammer 
strikes from the supported end of the bar. The softer the 
steel, smaller the cross-section and longer the bar, the 
greater the deflection. Short horizontal heat-treated steel 
bars of liberal cross-section when fixed at one end will 
stand considerable hammering before being deflected or 
fractured, 

Oil-tempered steel bars will deflect more easily than 
case-hardened bars. The deeper the case the more brittle 
the bar and the more liable it is to fracture. The compar- 
ative strength of standard heat-treated bars can be deter- 
mined by a drop hammer by recording the height of the 
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drop required to break the bars with one blow, or by re- 
cording the number of blows to break the bars from a 
fixed height, the latter method being preferable and in 
more general use. 

A short bar of steel in its natural state under a hammer 
blow is upset or compressed and by repeated blows be- 
comes shorter and thicker, each successive blow having 
less compressive effect than the preceding blow, due to 
the metal becoming more dense and acquiring a greater 
bearing surface and consequently less hammer force per 
square inch. 

Table 1 shows the micrometer readings obtained from 
a piece of solder after each compressive effect of a 10- 
Ib. drop hammer with a 24-in. drop. 


Thickness of Solder Amount Compressed Compressed 

After Blow In. In. by Blow 

1 0.415 2 

2 0.402 0.013 2 

3 0.391 0.011 3 

4 0.383 0.008 4 

5 0.376 0.007 5 

6 0.371 0.005 6 
TABLE I. MICROMETER READINGS FROM SOLDER TEST 
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It will be seen that by the fifth blow the solder was 
compressed only about one-half as much as by the sec- 
ond blow. 

An oil-tempered short vertical steel bar would show 
less compression under a drop hammer than a piece of 
steel in its natural state, while a piece of steel of the same 
size, case-hardened, would be very little compressed and 
more likely to fracture. 


Tests MADE ON AN OLSEN MACHINE 


The following tests of the breaking loads on gear teeth 
were made on an Olsen testing machine. 

Test 1. Breaking load 9500 |b. for a 16-tooth, 6-pitch, 
114-in. face bevel pinion, 30 per cent. carbon soft steel ; 
area of fracture, 0.34 sq.in.; dimensions of fracture, 0.30 
x0.25x1.25 in. long. 

Test 2. Breaking load 13,600 lb. for tooth, same di- 
mensions as Test 1, 30 per cent. carbon, case-hardened 
steel. 


Test 3. Breaking load 15,850 lb. for tooth, same di- 
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Test 1 
Wh 10.267 X 2.5 a 
X a Fy = SATE = 0.002705 fi. 

Test 2 
_ Wh _ 10.26% X 2.5 _ - 
a eo = 0.00189 st. 

Test 3 
Eo ee a ee ONS ZR. 


ia 15,850 


The value of XY in the formula PY =Wh can be deter- 
mined by an accurate measuring apparatus in connection 
with a drop-hammer testing machine. To prove the value 
of such apparatus, a crude method was improvised as 
follows: 

In Fig. 3 is shown a wooden yard stick A, mounted as 
a lever with a 114-in. arm between the hammer B and 
the fulcrum D and a 341%%-in. arm between the measur- 
ing scale F and the fulcrum. 


The hammer caused the lever to move about ;'; in. up 








SECTION OF A GEAR 


Fia. 2. 


mensions as Test 1, 2.5 per cent. nickel, 20 per cent. car- 
bon, case-hardened steel. 

By means of the following formula, using these values 
for breaking loads, the effects produced by a 10-lb. drop 
hammer with a 30-in. drop can be compared. 

rV2 
PY- ah 
~gJ 





Work done by the drop hammer equals the kinetic en- 
ergy of the hammer. 
wre 


29 


~ 
« 


Wh = 





Work done in raising the hammer to the height from 
which it falls equals the kinetic energy of the hammer. 
Hence, 

_ Wh 


Wh or X P 


PX = 


P = Striking force of hammer in pounds; 


AX = Distance in feet hammer penetrates body 
struck ; 

W = Weight of drop hammer in pourds = 10.267 
Ib. ; 


h = Height in feet from which hammer is dropped ; 
V = Velocity of hammer in feet per second; 
g = Acceleration of gravity, or 32.16. 


= 
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Fia. 3. METHOD OF MEASURING INDENTATIONS 


the measuring scale. From this data the distance in feet 
X, which the hammer penetrates the gear tooth, can be 
calculated. 
Transposing in formula L,X, = LX 
. LX 
xX, = * 
Substituting values 
“en 1.25 & 0.3125 — 0.0115 in. 
a 34.5 ~ 0.00958 Fé. 
From the formula PX = Wh, P can be found, since 
the values of X, W and h are known. 
Transposing, 





_wh 


7 


Substituting, 
_ 10.267 X 2.5 
~ 0.00958 
While the force of the blow P is greater than that ex- 
erted by the steady breaking pressure of the Olsen testing 
machine, due to imperfect apparatus, the result obtained 
from this crude outfit appears to warrant a development 
of the method. Without doubt the breaking load in 
pounds for gear teeth can be determined accura‘cly 
enough with the drop hammer when provided with c:re- 
fully constructed and properly designed measuring »)- 
paratus along the line suggested above for comparing °nd 
checking breaking loads obtained from standard ten-'le- 
stress testing machines. 


= 26,800 7d. 





ee 
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In a paper presented at the last annual convention of th 
American Foundrymen’s Associaticn it was pointed out ‘i 
the result of a general adoption of the U. S. Navy bar 
standard for forgings has been so satisfactory that ther 
little doubt that better and more profitable results w: uld 
follow the use of some standard cast-iron test bar. 
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The Economical Handling of Material 


By C. 


SYNOPSIS—This is a problem which confronts every 
shop without regard to its product. Its solution depends, 
however, on the class and extent of the manufacturing 
an! physical conditions of the plant. The author believes 
the one-story shop is best whenever it can be used. 
33 

One of the most important factors in the success of an 
industrial enterprise is the proper handling of the raw 
material and of the manufactured product from selection 
of raw material to the receipt of the finished product by 
the consumer. The handling of material traversing the 
route just mentioned may be properly divided into three 
stages: (1) The handling of raw material up to its re- 
ceipt at the mill or factory; (2) the handling of the ma- 
terial. during the processes of manufacture; (3) the hand- 
ling of the finished product after manufacture and up to 
the time of its receipt by the consumer. The more direct 








A. HARRINGTON* 


terial is without doubt the best policy to be pursued, on 
account of the saving in transporting and handling ma- 
terial, since the transportation or handling of the finished 
product costs no more as a general proposition than the 
similar handling of raw material. This principle is shown 
by a consideration of the manufacture of steel 
products and of cotton cloth. 

The state of Pennsylvania and particularly the Pitts- 
burgh district is preéminent in the manufacture of steel, 
because it is the center of gravity, so to speak, of the raw 
material entering into the manufacture of iron and steel, 
thus involving a minimum amount of handling of this raw 
material prior to actual manufacture. Nature has given 
it vast supplies of coal, oil and natural gas, and while the 
ore required comes from a distance, the preponderance 
of the other raw materials is such as to make the Pitts- 
burgh district virtually the origin of supply, so that we 


steel, 
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OF EQUIPMENT FOR MANUFAC- 
TURING ONE PropvucT UCTS OF 
. e route traversed in these three stages the greater the 
esultant economy. This principle is often violated in 
many industrial enterprises. On the other hand, the ex- 
peditious handling of material in the process of fabrica- 
tion is a redeeming feature in many mills or factories 
Which are not otherwise particularly noted for brilliant 
nanagement. 
in a business sense, the shortest distance between two 
points is the lowest cost of production or transportation 
entailed in passing from one to the other. 

Before a factory or mill is located in any city, the 
vantages and disadvantages resulting either from close 
proximity to the supply of raw material or to the market 
carefully considered. A tax-free site ceases to be an 
ultimate advantage if it does not possess at least one of 
the foregoing requirements, preferably the former. The 
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founding of an industry close to the supply of raw ma- 
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may consider that the finished product is sent out in all 
directions which have not been previously traversed in 
any one opposite direction by the raw material. More 
particularly is this true of the various steel and iron 
products which are made in the vicinity of Pittsburgh, the 
raw material in such cases, namely, the steel or iron, being 
obtained directly at hand. The amount of handling or 
transportation required under stage 1 is thus reduced 
to a minimum. 


PAYING FrEIGHT BotH Ways 


Let us now consider the opposite case, a good example of 
which is afforded by the cotton-cloth business. As 
well known, cotton grown in the South was for a number 
of years shipped entirely to the North, principally to the 
New England States, where it was manufactured into 
cloth. Thus, a resident of Alabama or any distant state 
purchasing cotton cloth in his native state paid a price 
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which included the cost of handling and transporting the 
raw cotton on its way north and the finished cotton cloth 
on its return journey south. Now, with cotton mills in 
the South, the state of Washington and other states can 
be furnished with cotton cloth direct, instead of via New 
fngland. This is, of course, quite aside from the ques- 
tion of labor in either place. 

After the site has been chosen, the actual design of the 
factory should depend in great measure upon the system 
which is to be employed for handling the material in 
process of manufacture. This in turn will depend upon 
the machinery or other apparatus which is to be used, so 
that it becomes necessary for the future manager of the 
works or the master mind who conceives the system to play 
s great part in the internal arrangement of the works. It 
should be borne in mind that a factory well designed as 
regards handling of material is a never-ending source of 
economy, in much the same way that a ship with well 
designed lines based upon experiments with models in 
a tank, is a continual source of economy in the saving of 
fuel. Expeditious handling of material is a long step 
toward efficiency, not only because of the actual saving 
in time involved, but because it eliminates the most in- 
efficient and, therefore, most costly class of labor, namely, 
common labor. 

It sometimes happens in a plant that the layout, 
which was originally good, has become poor, due to the 
rapid growth of the business. The idea of growth was 
never fully considered, and when the volume of trade 
actually forced an expansion, the problem was solved for 
the time being only by a compromise. Such a plant works 
under congested conditions, until finally common sense 
and the necessary capital result in a complete evacuation 
of the old plant or its entire rehabilitation. There are, 
however, cases of industrial plants, poorly designed and 
badly congested so far as handling material is concerned 
and with absolutely no other redeeming features to com- 
pensate this, which apparently enjoy prosperity. They 
are the marvels of present business. 


THE OnkE-Story SHor BEstT 


The guiding principle in the manufacture of any article 
should be to bring the raw material to a finished state 
loaded on cars or other vehicles of transportation in the 
shortest possible time. The path should be direct and at 
no stage should the material retrace its steps, if perfection 
is to be attained. This last requirement precludes the 
arrangement of a mill or factory with a number of floors, 
for the very reason that what goes up must necessarily 
come down. There are, of course, exceptions to this as to 
any other rule, as in some cases the conditions may be such 
as to require that the finishing operations, including 
shipment, take place on a higher or lower level than the 
plant itself. As a general proposition, however, the ideal 
factory consists of a single floor of sufficient space to ac- 
commodate the volume of business with possibly a certain 
allowance for growth, although land may be so valuable 
and space so restricted, that expansion upward is the only 
solution. 

Assuming that we have arrived at the point where our 
machinery and other apparatus is to be located on one 
floor, the problem then to be solved is the arrangement 
of the apparatus so as to secure the minimum amount of 
handling and the direct path of manufacture previously 
mentioned. There are three cases which may be con- 
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sidered, which it is believed will be typical of any special 
case which may originate. This classification is })ased 
upon the diversity of the articles manufactured, as fol- 
lows: 

Establishments which are engaged in the manufacture of 
one product only, such as cold-rolled or cold-drawn steel, 
tubes, nuts and bolts, shoes or some other specialty. 

Establishments which .are engaged in the manufacture of 
various different articles, all of which are, however, com- 
posed of the same homogeneous material, such as rubber 
goods, furniture, ete. 

Establishments doing a heterogeneous class of manufac- 
turing and miscellaneous repairing in addition, such as navy 
yards, ship yards, railroad repair shops, etc. 


It will be seen at a glance that the situation under the 
last case is a much more difficult one to solve to secure 
facility in handling than either of the others. The prin- 
ciples in all cases apply not only to new plants, but to 
those already established, as existing conditions can often 
be changed for the better with but a small outlay, and 
substantial economies effected. 


DETAILS FOR THE WorKS MANAGER 


Efficient and rapid handling of material in the course 
of manufacture depends in all cases upon the proper 
grouping of machinery, and this in turn depends upon 
the sequence of manufacturing operations. The person 
best able, therefore, to solve this problem is the manager 
of the works or the official who is intimately acquainted 
with the details of manufacture and who accordingly 
knows just what he wants to secure. For the purpose 
of this article it is unnecessary to go into details regarding 
the various methods of conveying material from the scene 
of one operation to the next, such as traveling cranes, 
buggies, conveyors, hand trucks, ete. The volume of busi- 
ness or output should determine this, and it is only de- 
sired to point out that, if the output warrants, special 
appliances for handling can and should always be intro- 
duced to make the progress of material through the works 
automatic, thus obviating the expensive manual handling. 

Fig. 1 illustrates diagrammatically the situation under 
the first case. The layout represents an actual scheme of 
operation. It will be seen that this plant consists of a 
battery of machines arranged in a line, and that the raw 
material enters at the left and passes through the various 
operations as shown by the arrows. The finished product 
drops from the machine into a conveyor A in which it is 
taken directly to the right, to the shipping room B and 
then outside to cars on tracks C. The method is so simple 
that further comment is unnecessary, except perhaps to 
state that the entire layout is in one building and al! on 
the same level. 

Owing to the simplicity of manufacture of mo’ 
articles, it is no strange sight to see many manufacturing 
establishments, whose output is limited to one single prod- 
uct, possessing layouts as convenient and accessible as 
the type which has just been illustrated. Where, howe\cr, 
a number of distinct products are being turned out, it 
will usually be found that more or less confusion ex'sts. 

The usual practice to reduce such confusion and «1s 
order is to have separate buildings for the producticn of 
the various articles. When such a procedure is followed, 
the problem is reduced to that just described under case 1. 
This, however, generally results in the erection and mi2- 
tenance of a large number of small buildings and con- 
sequent duplication. The correct solution of this case, 
as of the previous case, depends upon a careful analysis 


ae 
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of the various operations necessary in the manufacture 
of cach article. 

in a large number of industries, it will be found that 
the operations for all articles manufactured by the con- 
cern are either absolutely identical up to a certain point 
or the operations are similar in character, differing only 
in minor details of the piece which is produced, such as 
size, form, ete. As a matter of fact, the former is the 
more general condition of affairs and includes the latter, 
so that if a type plan be evolved for the former state, it 
will serve for the latter also. In Fig. 2, raw material 
enters at one end and is put through an operation in the 
machine AA, each machine in this line performing the 
same kind of work on the material. Passing to BB, the 
material is put through another operation, all machines 
in BB doing exactly the same thing. Emerging from 
BB, however, the material is now in a workable state, and 
at CC, while the character of the work done as a whole 
is practically the same, each machine differs from its 
neighbor in the individual character of the work done. 
The operations at DD are entirely distinct from those of 
of CC, each machine in DD, however, doing work which is 
similar in character but different in detail. It will be 
noted that at DD one class of articles reaches a finished 
condition and reaches FF, where preparation for ship- 
ment is made, before other articles, which have had to 
undergo an additional operation at EF before reaching 
FF. All finished material leaves at the opposite end, 
where cars on tracks are convenient for loading. 


CoNDITIONS More COMPLICATED 


It will, of course, be understood that conditions in 
actual practice are not as simple as shown in this sketch. 
The actual conditions may be as shown in Fig. 3, which 
represents the grouping of buildings composing an indus- 
trial plant. It should be noted, however, that the object 
uppermost in mind should be the course of material. 
While real conditions might dictate the necessity of per- 
forming operations AA and BB in separate buildings, the 
relative location of these buildings should be those of 
M and N, respectively. It hardly seems necessary to state 
that if possible M, VN, O and P should be on the same 
level, but it is desirable to mention it in view of the fre- 
quency with which the principle involved has been vio- 
lated. 

The type of appliances used for conveying the material 
from one operation to the next depends in great measure 
upon the volume of business. In many plants, however, 
one is astonished at the small amount of attention paid 
to this part of the business. For example, an employee 
working at a machine in CC has a truck of raw material 
by his side. He takes the raw material from the truck 
aiid after working it in the machine throws it in a pile on 
the floor. When the pile becomes large, and has to be 
moved, a truck is brought and the material picked up 
ai! loaded on the truck. It is astonishing that managers 
cannot see the economy in having an empty truck by the 
m:n’s side so that finished material can be thrown in the 
truck instead of on the floor and thus save the extra hand- 
ling. This is a very common source of waste in manufac- 
turing plants of all kinds. 

Cases 1 and 2 permit of an easy solution compared to 
case 3. In the first two, a definite object is to be at- 
tained. An analytical study of it made along the lines 


indicated cannot fail to produce an arrangement of ap- 
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paratus, which is a never-ending source of economy. In 
ease 3, however, the real object of the plant is in a way 
indefinite, so that the intermediate steps or operations 
must also be more or less indefinite and varying. As a 
result, the best arrangement of apparatus so as to in- 
volve a minimum amount of handling is difficult to obtain. 
To illustrate further: In a shoe factory, for example, the 
manager knows definitely that his problem is the pro- 
duction of shoes, and, by a thorough knowledge of the 
integral operations necessary to the manufacture of a 
complete shoe, is able to solve the problem. On the other 
hand, in the condition now under discussion, the actual 
detailed work which the plant is doing today is probably 
different from what it will be doing in a week, and it is, 
therefore, impossible to analyze and break a job up into 
its integral operations until the nature of the job is 
known. Fortunately, however, even in a plant of this 
character, much can be accomplished by an analytical 
study of the work done in the past. This will, it is be- 
lieved, show that the character of the work, while differing 
in details, is in general similar, and that the sequence of 
operations is more or less the same in all the work done. 
This permits not only of a natural division of the entire 
work of the plant among various shops, but also of a cer- 
tain logical and economical arrangement of the apparatus 
in each shop so as to secure the desired expedition in hand- 
ling the product. This case differs from the preceding 
one in that an approximate solution only is obtainable 
even after the most careful study, and the best arrange- 
ment along the lines indicated is all that can-be expected. 
In a very complex situation, a system of routing and 
tagging material to designate its path is often employed 
with much success. 

In conclusion, it may be said that the subject treated in 
this article is really one of the most obvious principles 
forming a part of scientific management. With this in 
mind and also the fact that the necessity for the appli- 
cation of this one principle exists in many industrial 
plants, is it not clear why the finer points have not been 
taken up to any really great extent? The reason is not 
entirely a financial one, but depends in great measure 
on the works manager. 


* 


4, 


Some Suggestions to Planer Manu- 
facturers 


By JoHn Watson 


¢. 
*e 


As a planer operator and foreman of thirty odd years’ 
experience I should like to offer a few suggestions to man- 
ufacturers of metal planers. It seems to me when com- 
pared with milling and other machines, the planer as 
received from the factory is semi-finished and poorly 
equipped. Anyone at all familiar with planing knows 
how difficult it is to cut down on a piece of work and 
get it square with the table (I mean square, not nearly 
square ). 

SQUARING THE Heap 


When a planer is received from the factory, one of the 
first things the operator must do is square up the head or 
heads and scratch the zero line. In ninety-nine cases out 
of a hundred when done in this way the work will not come 
square, even if a glass is used when setting the head. Then 
the operator probably tries knocking it over with a piece 
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of babbitt, and if he knocks it too much to one side, he 
knocks it the other way, tries another cut and so on. The 
very best workman may waste hours in this way before he 
gets his job square. 

To obviate this, the heads should be set perfectly square 
with the table before leaving the factory and then a 
knurled-headed taper pin should be fitted through the 
swivel and into the shoe. The same thing should be 
done with the clapper box, as there are many jobs, such 
as cutting slots, when it is necessary to have the clapper 
swing square with the table. Also for dovetail work, the 
heads should have the taper holes to receive the pin for 
the most commonly used angles, such as 35, 40 and 45 
deg. or angles specified by the purchaser. 


SETTING THE Cross-RAIL 


Another source of annoyance is the setting of the cross- 
rail. When the planer is run off at the factory, the cross- 
rail, of course, is parallel with the table at the point where 
it then stands, but will it be when raised to a higher 
point? I have yet to see the planer that I could depend 
upon in this respect. When a job is to be planed on both 
sides and must be parallel, time is almost invariably 
wasted adjusting the cross-rail and there is no provision 
for doing this quickly. I would suggest a small shoe 
clamped to one of the posts by means of a gib and carry- 
ing a double-collar screw, this screw to be tapped into the 
cross-rail, so that a slight turn in either direction would 
raise or lower that end of the rail sufficiently. 


Stops SHoutp Be FURNISHED 


Every planer should be equipped with screw stops for 
both vertical and lateral movement of the heads, one 
for the slide of each head to insure equal depth of a num- 
ber of slots, for instance, and one for each head to fit 
on the cross-rail. To be sure, some makers provide 
graduated dials on the screws, but these do not eliminate 
the necessity for the stops. Every planer table should 
have a T-slot in the back edge equipped with lining 
pieces and. bolts. This would increase the capacity of 
the machine but I have never seen any thus equipped, 
except those I so equipped myself. 

Each head should be equipped with a cam-device to slip 
over one of the tool bolts and fasten thereto with the set- 
screw, for raising the clapper when finishing, to preserve 
the edge of the tool. 


TABLE SHOULD HAvE A Cross Stor 


Every planer table should have at least one cross slot 
square with the way for squaring the ends of the work. 
The maker would probably say it was not practical to do 
this on long tables. In answer I would say, a slot about 
1 in. wide by 3 in. deep would fill the bill. This could be 
cored in the casting, and the edges planed by hand, by 
setting the tool to cut sideways and running it back 


‘and forth with the cross-feed screw. The core could be 


made so that a spot about 3 in. long at each side and in 
the middle would be all that had to be planed since this 
would be as satisfactory as if the core were planed all the 
Way across. 


Quick CHANGE FoR FEEDs 


There should be a quicker change of feed on planers, 
as it takes so long to change from roughing to finishing 
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feed that most workmen feed their finishing tool by hand 
rather than stop to change. 

Where long downward planing is to be done it is a slow 
and tedious process to run the heads up and down by the 
present method, especially when there is trouble trying 
to get the work square. I believe it would be practical 
to make the heads so that the screw could be disengaged, 
and the slide run up or down from one extreme to the 
other instantly. The same could be done with the lateral 
movement on the cross-rail. 
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A Milling-Machine Operation 
By H. B. Cartson 


The piece shown in Fig. 1 had to be machined to fit 
closely on a cylinder 28 in. in diameter. Now the most 
natural if not the cheapest way seemed to be to have the 
lugs turned, but as we did not possess a lathe to swing 
28 in., some other method had to be devised. The pieces 
were accordingly machined on the miller in the following 
manner. 

Assume the work to be machined is moved up against 
the side of the cutter A, Fig. 2, then the milling-machine 
table, having its center of rotation at the point B, is 
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Fie. 1.TuHe Prece Fig. 2. Derarts or THE MILLING 
TO BE MACHINED OPERATION 


swung round until the point C is a depth equal to D; t!.is 
value is then equal to 0.081 in. and is found with the aid 
of the dimensions 14 in. and 11% in., being the versine 
of the triangle. 

The dimension F is equal to the distance BC in tlie 
plan view and is found in a like manner, being equa! to 
0.402 in. This gives us a triangle with the side adjacent 
BC equal to 0.402 in., and the side opposite equal to 0.51 
in. Solving by trigonometry gives the angle XY equal to 
11 deg. 22 min., approximate, which is the amount to 
swing the table. 

Of course, it is impossible to set the table accurately 10 
any predetermined angle, but the method of obtaining 
the angle will be a guide when setting over {vr 
performing such operations on work of this general cher- 
acter. 
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Celebrations recently took place at Cassel-Wilhelmshéne 
to commemorate the equipment of the 25,000th locomotive 
with the Schmidt superheater. Dr. Schmidt's first super- 
heater was installed in 1898 on an ‘engine of the Prussian 
State Railways and his pioneer work and success brousit 
immediate competition. By 1910 some 5000 engines had been 
equipped and since then the number has increased very 


rapidly, now attaining the number which has been cele- 
brated. 
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Making Keyseat and Oil Groove Millers 


By EruHaAn VIALL 


SYNOPSIS—The use and construction of an ingenious 
tool used for milling out keyways or oil grvoves in ma- 
chine parts, the work being done in an ordinary drilling 
machine. _ In addition to this, the tools, jigs and fixtures 
used in making the principal parts of the tool, are de- 
scribed in detail. Several of the fixtures shown are no- 
ticeable, especially on account of their adaptability to 
several sizes of work. 
3 

There are many jobs of internal keyseating of such 
shape or weight as to make it almost impossible to do the 
work on an ordinary keyseating or broaching machine. 
For this class of work a keyseating tool that may be 
used in the drilling machine often proves the best pos- 
sible solution. Numerous smal] jobs, such as pulleys, 
gears, bearings and the like also lend themselves nicely 
to being keyseated or oil grooved in the drilling machine 
when a suitable tool is provided. Realizing these condi- 
tions, the National Machine Tool Co., Cincinnati, Ohio, 
is manufacturing keyseat and oil-groove milling tools 
that may be used in this way. 

One of these tools being used to mill a keyway in 
the arm of a Dreses radial drilling machine is shown 
in Fig. 1. Few keyseating jobs are more awkward to 
handle ordinarily than this, owing to the irregular shape 
and weight, most of which is on one side, like a single 
heavy spoke in a light hub. 


CONSTRUCTION OF THE TOOL 


In order that the reader may have a clear idea of the 
construction of this milling tool, one is shown completely 
disassembled in Fig. 2. This and the previous view are 
alone necessary for the purposes of this article. The 
largest part of the tool is the body A, into which the 
spindle B fits. The milling cutter C is held into the slot 
in the lower end of the body by pin D and is driven as 


the hole in the body in which the spindle runs is bored 
to one side of the center line. 
As the cutter mills the keyway down into the metal, 
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Fie. 1. Mintinec Keyway rn Raprat Arm 














Fig. 2. A DisAssEMBLED MILLING Too. 


the spindle turns, by means of hardened pins like Z, 
Which press against the backs of the cutter teeth. The 
cutter is held central with the body, and to bring the 
hardened pins in the lower end of the spindle to the 
Proper position to engage the backs’ of the cutter teeth, 





Fie. 3. Minttina END SLot AND Gurpe Skat 


a guide F,, screwed into the slot @ of the body, follows 
in the channel and prevents the body twisting. This gives 
a straight cut with parallel sides. The handle H is 
screwed into the head of the body and at right angles 
to it, and is intended to aid in handling or starting the 
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tool correctly and keep it from twisting until the key- 
way is cut in far enough for the guide to hold it in 
place. ‘ 

The nut and washer J and J are used to hold the 
spindle'in the body. The eccentric bushing K is used 
when the hole to be keyseated is larger than the body of 
the tool. Bushings of various sizes are provided for 
different holes. It, of course, is impossible to use the 
tool in a hole smaller than the body, but a range of some 
20 sizes in the tools themselves covers this difficulty. 

MILLING Bopies 


The first operation on bodies is to turn and cut them 
from the bar in a Warner & Swasey screw machine. They 
are then ground to size on the outside diameter. Next 
the slot in the end for the cutter, and the keyway or 
seat for the guide, are milled. For this purpose the 
body is held in the fixture A, Fig. 3. This is simply 
a casting planed to fit the miller table and bored to re- 
ceive the body as shown. A slit, sawed part way down 
through the middle of the fixture, makes it possible to 
clamp the work securely in place when the nuts B are 
tightened. 

The milling cutter C is stepped on the teeth something 
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iike a gear roughing cutter, and is used to cut both the 
wide slot in the end of the body and the guide seat. The 
way this is done is to first run the mill into the end of 
the body the correct distance and then lower the miller 
table and cut the guide seat. In milling the next |ody 
the guide seat is cut first, after which the table is raised 
for the end slot, and so on, the operation varying alier- 

















Fic. 6. Jigs For Drituinc SMALL Hotes 1n Bopies 




















Fic. 4. Drittine Out THE SPINDLE HOLE 








Fie. 5. DETAILS OF THE DRILLING FIXTURE 
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Fic. 8. Box Jies ror Drittuinc Hoes In GUIDES 


Fic. 9. Jias ror Sma Houes 1n Eccentric Busiiixes 
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nately so as to make the least possible work for the op- 
erator. Different sizes of mills and holding fixtures are, 
of course, used for the various-sized bodies. 

After being milled the hole for the spindle is drilled, 
the body being held as shown in Fig. 4. In this opera- 
tion, the hole is first started with the starting drill A, 
then drilled to the slot with the drill B. The machine 
reemer C is then run through and the hole in the head 
for the spindle flange and retaining nut counterbored 
with the tool D. The spindle hole is subsequently hand 
reamed and the threads for the retaining nut are tapped 
out in a machine, using a special piloted tap. 
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Fic. 7. Hoipine Fixture and Jieas ror Drivine 
Pin Howes 
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Fie. 11. BLanxine OuT THE CUTTERS 

The construction of the fixture just shown will be 
better understood by reference to Fig. 5. The body is 
located in the fixture to bring the eccentric hole in the 
right position by means of the hardened piece A over 
which the milled slot in the end of the body fits. After 
the body is in position, the piece B is slipped on the 
dowel pins C and locked by means of the clamp D. 
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The smaller holes for the guide screws, the cutter 
pin and ‘a number of others, are drilled in the type of 
jig shown in Fig. 6. The body to be drilled is located 
by means of a hardened piece, over which the end slot fits, 
as in the previous example. One of these locating pieces 
is shown at A. A small thumb-screw, like the one at B, 
is sufficient to hold the body in place. 


SPINDLE WorkK 


The spindles are rough turned from the bar in a screw 
machine, and are then turned for a short distance to fit 
the cap jig, used while drilling the driving-pin holes. 
They are then carbonized, but not hardened. Next the 


spindle is placed in the fixture shown in Fig. 7, being 
located by means of a V-channel and a cross-slot into 
which the flange fits. 
ber of cross-slots, to hold different sizes of spindles. 


This fixture is made with a num- 


The 











Fixture For Drittine Out Eccentric 
BUSITINGS 
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Fic. 12. Mituine tHe Cutrrer TEETH 

$ndle to be drilled is locked in by clamp A, and then 
a cap jig B is placed over the end and the holes for 
the cutter-driving pins are drilled. 

To insure the correct depth of these holes the hardened 
piece C is used to rest the drill point on while setting 
the stop. Two of the cap jigs are shown at D and £, 
and one of the drilled and reamed spindles at F. Next 
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the ends are slit, as shown at G, in a miller, in order 
to provide a means of driving out the pins if needed. 
The spindles are now ready to be hardened and ground. 

The guides are cut to length from a drawn steel bar 
of the right dimensions. One end is ground level. The 
screw holes are drilled in the type of jig shown in Fig. 8. 
These are plain box jigs, the work being retained by 
means of a small thumb-screw. After being drilled, the 
guides are taken out and the holes counterbored for the 
screw heads. 

Maxine Eccentric BusHINGs 

The eccentric bushings used to fill holes larger than the 
body of the tool are made from short pieces of stock of the 
required diameter. The first operation on these is to 
drill a ;%;-in. hole in them for a short distance, as shown 
at A and B, Fig. 9. This is done in the jigs shown 
and serves as a guide in the following operations. As 
can be seen, these jigs are extremely simple and easily 
handled. When using them, a V-block is clamped to the 
table of the drilling machine, into which stock and jig 
are laid while the hole is drilled. 


When drilling the hole in these eccentric bushings, 
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Jig For Drituing THE CentER HOLE 


Fia. 13. 
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Fic. 14. Fixture ror STAGGERING THE TEETH 


special sets of holding blocks are used, which are clamped 
into the fixture shown at A, Fig. 10. The two parts of 
one of these blocks are shown at B and C. The part C 
has a pin in it at D, over which the hole drilled in the 
blank fits. After the blank is in place the parts are put 
together and inserted in the fixture, the V of the block B 
fitting the V in the angle plate of the fixture. The clamp 
E holds them solidly in place while the hole is drilled 
and reamed. A slot is afterward sawed in the thin side, 
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for the cutter of the tool to work through. This js 


done by clamping the work in a regular miller vise, and 
running a mill of the right thickness through the metal, 
All the cutters used in the tools are made of |high- 























Fre. 16. FIXTURE FoR GRINDING O1L-GROOVE CUTTER 
MAKING THE CUTTERS 


speed steel, and to obtain as uniform a product as 
sible they are made from solid bars of steel somewhat 
larger than the finished cutters. Short pieces of bar are 
centered and placed in a lathe and the outside turne:' off 
to get down to the best steel. The cutter blanks are 
then roughed out as shown in Fig. 11. After they ‘ve 
been nearly roughed out to the required dimension: the 
sides are undercut slightly to give back tooth clear:'ice. 
This is done with a T-end tool held in a tool holder, as 
shown. 

The next step is to mill the teeth. This is dom as 
shown in Fig. 12. The regular index head and tai! «eD- 
ter are used, but the milling cutter is of special ‘orm. 
The milled bars are now cut up into separate ciitter 
blanks, and then the center holes are drilled in the jig 
shown in Fig. 13. This is a plain, handled box ji: the 
blanks being centered by means of the beveled-hole ¢]:mp- 
ing nut A, which also acts as a drill bushing. 
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The cutter teeth are staggered in order to break up 
the chip, and make an easier running tool. This is done 
by removing about two-thirds of the cutting edge of each 
tooth, a little over one-third being left in the middle of 
one tooth and the same amount on opposite ends of the 
two teeth following, and so on. The staggering is done 
in a miller fitted as shown in Fig. 14, separate index 
plates or disks being provided for the different sizes of 
cutters. 

The cutter to be milled is placed on a mandrel at A, 
and the milling is done by the two mills B and C, set 
the proper distance apart. The spacing and setting to 
produce the stagger are obtained by means of the indexing 
disk D, the holes in the rim of which are staggered ac- 
cording to the way the cutter teeth are to be milled. This 
indexing disk is mounted on the same spindle that holds 
the cutter mandrel; the spindle is not only capable of a 
rotary movement, but also endwise to a limited extent. 
The index disk is locked in the various positions by means 
of the pin F, which enters the holes in the rim. After 
the eutters have been hardened, the holes are lapped out 


2 
red 


AMERICAN MACHINIST 


905 


and then placed one at a time on a mandrel as shown 
in Fig. 15. The “hub” is next ground true with the 
hole on one end only, the other being ground while held 
on a magnetic chuck. Next the teeth are ground, using 
a spring rest, as usual. 

GRINDING OIL-GROOVE CUTTERS 


Oil-groove cutters differ from the keyway cutters chiefly 
in the shape of the ends of the teeth, which for oil grooves 
are ground rounding. This is done in the fixture shown 
in Fig. 16. The cutter to be ground is slipped on the 
mandrel at A and the nut screwed up loosely. The index 
block B is then locked in position and one of the dis- 
tance pieces at C is set under one of the teeth of the cut- 
ter. The nut is then tightened, locking the cutter in 
correct relation to the index block. The cutter may now 
be indexed for each tooth and ground with the proper 
curve, by swinging the entire holder on its base. It will 
he observed that the setting does not give a tooth with a 
true end circle, but rather grinds the “corners,” two set- 
tings being needed to complete the grinding of a cutter, 
as an oil groove is deep and narrow in proportion. 

cAd 
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Gears For Machine-Tool Drives* 


By JoHN PaArKERt 


SYNOPSIS—This deals with the important subject of 
selecting the proper material for gears in accordance 
with the best modern machine-tool practice. The method 
of heat-treating and hardening steel gears is fully ex- 
plained, and the proper hardness by the scleroscope test 
for the different stages is given. 

3 

The basis of this paper is the consideration of the fol- 
lowing six questions relating to the use of gears for driv- 
ing machine tools: 

1. Under what conditions is it advisable to use cast- 
iron or steel gears for machine-tool drives? 
Are the objections to cast iron on the ground of 

wear or breakage? 

2. What tooth pressure is safe for cast-iron gears ? 

|. What grades of steel give the best results, and how 
should they be treated? 

How hard is it advisable to make steel gears before 
machining them ? 

6. Are they to be hardened after machining, and if so, 

to what scleroscope test? 

There are a number of well established gear conditions 
that are common to the majority of machine tools, which, 
if noted, may prove somewhat of a guide in selecting the 
proper material for the gears, considered from the stand- 
points of economy, efficiency and durability. The condi- 
tions may be classified, as in Table 1. 

The objections to cast iron cover both wear and break- 
age. If the speed is excessive, say above 500 ft. per 
min., they are likely to wear quite rapidly; and at slow 
seeds and under heavy pressure breakage will occur, un- 
less they can be made of adequate size, as in the case E, 
Where the back gears are so located in the machine that 
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it is possible to employ large diameters, coarse pitches, 
and wide faces. 


THE Sare TootH PrRessuRE FoR Cast-IROoN GEARS 


The question of tooth pressures in cast-iron gears is 


Material 
Cast iron 
Machinery steel 
Machinery steel 
Machinery steel, 

case-hardened 


A Gears always in mesh, the (a) 
wear on the teeth being (6) Siow speeds, heavy duty 
constant (c) Fast speeds, light duty 

(d) Fast speeds, heavy duty 


Slow speeds, light duty 


B_ Gears in sets that are re- These are change gears used Cast iron, ex- 
movabie and __inter- in thread cutting on lathes, cepting the 
changeable with each spiral cutting on milling smallest, 
other, distributing the machines, indexing on au- which may 
wear over a number of tomatic gear cutters and require to be 
gears feed and speed change of steel 

gears; speeds and pressures 


are generally moderate 


C Gears in sets that are non- 
removable and partially 
interchangeable, distrib- 
uting the wear over 
a number of gears. 
Changes made _ while 
gears are in motion* 


D_ Gears in sets that are non- 


Used as quick-change speed 
gears—changes made by 
levers; speeds and pres- 
sures moderate 


Machinery steel, 
case-hardened 


Used as quick-change speed Machinery steel, 


removable and partially gears—changes made by case-hardened 
interchangeable, distrib- levers; high speeds and 
uting the wear over heavy pressure 
a number of gears. 
Changes made when 
gears are at rest* 

E Gears that are employed This condition applies to back Hard, clos e- 
only part of the time gears for the spindle drive. grained cast 
the machine is working, Gears are made large diam- iron 


and are engaged and eter, coarse pitch and wide 
disengaged when the face; speeds moderate and 


machine is stopped heavy pressure 


1 If the changes were made when the machine was at rest, the gears would not 
require hardening. But custom demands that changes be made while the ma- 
chine is running. 

2 Although the changes are supposed to be made when gears are at rest, careless 
workmen will violate this rule, with the possibility of breaking the engaging 
—1 Some makers use an alloy steel in their spindle train to prevent breakage 

ut a better way is to provide means whereby it is necessary to stop the machine 
before throwing in the gears. This applies to the tumbler type of change gearing. 


TABLE I. GEAR CONDITIONS COMMON IN MACHINE TOOLS 


somewhat problematical. The Brown & Sharpe Manufac- 
turing Co., has in successful operation a gear in the 
spindle drive of their largest milling machine made from 
a hard, close-grained cast iron, having a tensile strength 
of 23,000 Ib. per sq.in., which, when running at the slow- 
est speed, sustains a pressure on the teeth of 8250 Ib. It 
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is calculated that two teeth are always in contact, which 
gives 4125 lb. pressure per tooth. The area in cross- 
section of each tooth is 114 sq.in., equaling 3300 lb. per 
sq.in.; when the gear runs at the fastest speed, the pres- 
sure is about 1000 lb. per sq.in. It is not known whether 
the pressure could be increased to any considerable extent, 
but it has been overloaded to at least 30 per cent. without 
injuring it; this was when testing out the machine and 
the overload was of short duration. It might be said that 
this gear is not subjected to any sudden shock ; if it were, 
the allowable tooth pressure would be considerably less. 
Grapes OF STEEL ror Best RESULTS 

For gears that are of small proportions and yet are 
subjected to heavy duty, it has been found that in cases 
where the more common steels have failed, excellent re- 
sults have been obtained from using a 5 per cent. nickel 
steel. This steel case-hardens with a very hard surface 
and still has a strong and tough core, making it an ideal 
steel to use where the pressure is heavy or the gear is sub- 
jected to shock. Experience shows that drop forgings are 
more uniform in texture than bar stock. This grade of 
steel is given an oil treatment and is also annealed before 
machining; the oil treatment is as follows: heat to 1550 
deg. F. and quench in oil. To anneal, reheat to 1350 
deg. F. and cool very slowly. It is then ready to machine. 

After machining, it is carbonized as follows: Pack in 
any good carbonizing material and cover very carefully 
to exclude air, place in a furnace and heat to 1700 deg. F., 
and hold long enough to get the desired depth of casing. 
Care should be taken to have it heated entirely through. 
Ordinarily three to four hours will suffice for this pro- 
cess. Then take out of the furnace and cooloffin the boxes ; 
remove from the boxes and place in furnace or bath; re- 
heat to 1550 deg. F. and quench in oil. Again reheat to 
about 1380 deg. F. and quench in oil or water, according 
to the size and shape of gear. If the gear is of generous 
dimensions and free from sharp corners, water is prefer- 
ably used. Small slender gears are quenched in oil, on 
account of the liability of cracki g if water is used. For 
ordinary gears the scleroscope test should show 80 to 85 
points of hardness. If the gears are used as clash gears 
they should be drawn to 475 deg. F., or about 70 to 75 
points of hardness, by scleroscope test, to avoid chipping. 

The various kinds of steels used for gears are of such a 
nature that they do not call for treating before machining, 
but where extra toughness in shafts is required to with- 
stand torsion and bending strains, 314 per cent. nickel 
steel is very satisfactory. This grade of steel is rough 
machined, then heat-treated, as follows: Place in an open 
furnace or bath, heat to 1500 deg. F., and quench in oil. 
It is advisable to experiment with a small quantity in 
each batch before subjecting a whole lot to the drawing- 
out heat, which should commence at about 700 deg. F. 
If the scleroscope registers between 50 and 58, the correct 
hardness has been obtained; if higher than 58, the parts 
should be reheated to a higher temperature than before; 
if lower than 50, the parts must be rehardened. After 
this treatment, the pieces are finish machined. No fur- 
ther hardening is necessary. When machining, slow 
speeds and feeds must be used. 


HARDENING AND THE SCLEROSCOPE TEST 


Practically all alloy steels and low-carbon steels are 
hardened after machining and finished by grinding after 
hardening. About 0.010 in. on the diameter is left for 
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this operation. All gears should run true, and to obtain 
this result not only are the holes ground true with the 
pitch circle, but the hubs are ground on their faces so 
they will set square with their shafts when tightened up 
by nuts. The scleroscope test for 30- to 35-point carbon 
machinery steel is anywhere from 80 to 90, and for 5 per 
cent. nickel steel for ordinary gears 80 to 85, and for 
clash gears 70 to 75. All steels are tested by the file in 
addition to the scleroscope. The file test by an expert is 
very reliable and some feel that possibly more confideuce 
can be placed on his judgment than on any testing in- 
strument. 

The above notes apply to spur and bevel gears. For 
worm and wormwheel drives, the worm should be made 
of machinery steel, case-hardened, and the wheel of a hard 
bronze. Both should run in a bath of oil, especially if 
under high speed and heavy duty. Spiral gears should be 
used only where the duty is light. The material should 
be the same as for a worm and wheel, and they should 
also run in oil to avoid cutting. 

For indexing mechanisms, where accuracy is essential, 
if the worm is hardened the thread must be ground after- 
ward. This is done in all the spiral heads of Brown & 
Sharpe’s make. Generally, the worm, made of tool steel, 
is left soft. Worm wheels used for indexing purposes 
only are usually made of cast iron, and invariably if of 
large diameter. High-multiple threaded worms for ite 
dexing mechanisms should not be used; a double thread 
can be tolerated, but not more, if accurate indexings are 


required, 
Appendix 


A letter embodying the six questions set forth in Par. 1 
of the paper was sent out by the Committee on Machine- 
Shop Practice to various machine builders, and the following 
replies were received: 

J. B. Doan.* Nearly all the gears used today in machine- 
tool construction are of cast iron, although the quantity of 
steel gears is increasing. The American Tool Works Co. uses 
cast iron with slow peripheral speeds and comparatively 
large diameters; steel for small diameters and high speeds, 
hardening those which experience teaches need such treat- 
ment. 

The main objection to cast-iron gears is their breakage, 
and not so much their wear. A good grade of cast iron shows 
very good wear. A great many steel pinions are used, some 
of them hardened, working with cast-iron gears of large 
diameter, the difference of material compensating in strength 
for the weakness of the pinion tooth, and also for the wear 
occasioned by the different number of teeth. 

The Lewis formula is used by the American Tool Works 
Co. for tooth pressures on cast-iron gears. 

For hardened-steel gears the following method with spe- 
cial gear stock made of very low carbon is employed: The 
gear is machine-finished with an allowance of 0.012 in. on 
the bore for grinding after being heat-treated as follows: 

a. Pack in round cast-iron box, using 10 per cent. charred 
leather, 40 per cent. burned bone, 50 per cent. raw bone. 

b. Seal top with mortar of iron filings and fireclay about 
1 in. thick. 

ce Cover with cast-iron lid and lute with clay. 

dad Heat for nine hours to 1560 deg. F. 

e Remove box from furnace and cool without disturting 
contents. 

f Remove pieces and heat to 1550 deg. F. in furnace 

& Quench in fish oil. 

h Draw in tempering oil to 475 deg. F. 

Gears are hardened after machining and tested with the 
scleroscope to 80. 

J. B. Green. Gearing for machine tools is one of the in- 
teresting problems in connection with their design and con- 
struction. The selection of suitable materiais for gears is 
usually fixed by the character of the machine and its ses. 
Some machines permit the use of large dimensions, while in 
others the sizes are often very limited. 





*Vice-president and general mana the American Tool 
Works Co., Cincinnati, Ohio. 1? altel 
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a Vocational School 


By E. H. Fisu* 


SY NOPSIS—The practice of a modern trade school in 
the choice of machines for use by the students is here de- 
scribed. These comprise the lathe, vertical boring mill, 
planer and shaper, millers, drilling machines and grind- 
ers. The sizes of tools which have been found most ad- 
vantageous to the students are given. 

3 

The equipment for teaching any part of the machin- 
ist’s trade should be such that the pupil may obtain as 
many as possible of the experiences which he would have 
in a productive shop under modern commercial condi- 
tions. The extent to which this should be carried out is 
determined by the object of the school. If it is deemed 
advisable to teach the trade of an all-around machinist 
in such a way as to give the pupil his greatest chance for 
advancement, then there is a need of a large range of 
equipment. If, on the other hand, the school intends to 
teach merely the art of cutting metals, only a very limited 
range of equipment is needed. Again, if in any commun- 
ity specialization is carried to extremes, a very narrow 
range of equipment may be needed. An example of this 
is found in places where much very small lathe work is 
done, as where watches and clocks are made. In such a 
community bench-lathe hands are in great demand. The 
equipment needed for training such men is simply bench 
lathes. Most cities are at the other extreme and the 
graduates of their schools must meet the needs of a Va- 
riety of shops each covering nearly all the different 
branches. 

The work of an all-around machinist may be roughly 
divided as follows: 

A. Operating machine tools. 

B. Hand fitting. 

C. Erecting. 

The great majority of machinists find employment un- 
der A. There has always been a tendency in manual- 
training schools to emphasize B, but this has been due 
primarily to a lack of funds for proper equipment. The 
more successful schools aré no longer satisfied with 
meager, under-sized equipment, and look on the cost of 
machinery as an investment which brings good returns in 
the increased efficiency of their pupils. Very few schools 
have ever been able to do any considerable amount of 
erecting work. With the better machine-tool equipment 
which we have found advantageous in the Worcester Trade 
School, we are able to give a very considerable amount of 
this work, as much, proportionately, as is found in the 
average shop. 

Since the operating of machine tools is the larger, 
though not by any means the only essential part, of a 
machinist’s work, it is necessary to be especially careful 
in the selection of those tools, especially if the object of 
the school is to train operatives or specialists. 

If all boys were sufficiently abstract minded so that 
they could make the requisite mental allowances, it might 
be possible to teach most of the art of cutting metals with 
a cold chisel and hammer. Here we have the cutting 
angle, clearance, rake and pressure all under instant con- 
trol. Unfortunately, few boys with the mental equip- 
ment to see that a milling cutter or a twist drill is oper- 
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ated under the same basic laws as a cold chisel, even think 
of entering the machinists’ trade. The boys whese inclin- 
ations lead them in that direction are mechanically in- 
clined, which means, not motor-minded as some appear 
to think, but object-minded. That is, they think in 
terms of the thing, an object, to be worked upon, rather 
than in terms of methods of work. They must have in 
their hands some tangible job which is to be operated on 
in a tangible way. Many of them cannot even, except by 
long practice, comprehend a drawing but must have a 
model before them from which to work. More than that, 
a diminutive model is not satisfying, particularly to 
younger boys. 

As an illustration of this drawn from another trade, I 
might cite the experience with our carpenters. We have 
found it most effective to have our boy pupils work on 
full-sized timber and make stairs, garages, etc., that are to 
be actually used. The men who come to the evening 
classes straight from jobs where they have been doing 
these same things prefer to work out their ideas in what 
the boys call “bird-cages,” which are small-size models of 
houses, but which illustrate all the peculiar “cuts” used in 
house framing. The older men can see the application of 
these models in their every-day life. The boys must have 
the “real thing.” 

So it is in the machine shop. The boys are not in- 
terested-in small product or in small machinery at first. 
The older boys may prefer the bench lathe with its possi- 
bilities for quick and precise adjustment, but to the 
younger boys it looks too much like a manual-training 
lathe. Our experience has been that a 12-in. lathe is as 
small an engine lathe as should be installed from a 
psychological standpoint. A well made 9- or 10-in. lathe 
will turn out as much of a certain class of work as a 12- 
in., but it does not create a favorable impression in a 
boy’s mind. 

THe EnGiIne LATHE 

Since the engine lathe is the most common machine 
tool, let us catalog its requirements from a school point 
of view: 

1. Swing—Twelve inches and up. A single lathe as large 
as the appropriation will allow should also be installed. We 
find a 30-in. lathe well within the ability of a boy to handle. 

2. Headstock—As a matter of economy and also to be in 
keeping with the present-day custom cone-driven lathes are 
desirable, four steps being enough on the 12- and 14-in. sizes. 
Above that five steps are customary. One or two lathes with 
double back gears and one or tw) with geared heads will give 
an abundance of material for shop mathematics in the way 
of gear ratios, as well as a working acquaintance with their 
use. 

3. Drive—The great majority of shops use the counter- 
shaft drive from a main line, which in turn is driven either 
by an electric motor or by belt from the engine. Outside of 
the shops of the electrical machinery manufacturers, schools 
and users of heavy machinery, comparatively little direct driv- 
ing is done as yet. A single direct-driven lathe, probably in 
connection with a geared head machine, is all-sufficient for 
demonstration purposes. 

4. Feed—The belt feed is rapidly losing ground in favor 
of a geared feed. The latter is made in two forms, one where 
the feed rod is driven by the quick-change gears used for 
screw threading, the other where a nest of three or four 
gears is used to give a varied speed to the feed rod only. Ex- 
cept for the matter of cost the first is the more desirable. 
Feed belts are too narrow and run too slowly to give satis- 
factory results if a considerable amount of production is de- 
sired. The largest objection to a geared feed is that break- 
ages may occur through the inattention of the pupil, whereas 
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a belt feed would simply slip. On the other hand pupils who 
know that serious damage may be averted by the slipping belt 
do not pay as close attention to their work as those who know 
the consequences of inattention with a geared-feed lathe. It is, 
however, a wise*precaution to see that the gear which will 
break in case of accident is one that can be readily replaced, 
and then keep a few on hand, made by the pupils themselves. 

5. Automatic Stops—Many lathes are provided with an 
automatic stop without extra charge. It is sometimes a good 
thing to use so that the tool cannot run up to the dog and 
cause breakage, but it should not be used asa means of getting 
correct shoulder distances, as it is usually better for pupils 
to learn to cut down shoulders to measure rather than use 
ead stops. 

Some lathe builders furnish, at a considerable extra ex- 
pense, stops which may be set for several diff rent shoulders 
and aiso for different diameters. These are useful for manu- 
facturing work where cheap help is used, but they are 
hardly necessary or especially desirable for the training of 
-nachinists. 

6. Rests—Nine out of ten laches are built with comvouiic 
rests. Not more than cnce out of ten jobs is the compound rest 
used at all. The rise-and-fall rest is nearly obsolete. Many 
manufacturers will not make any concession for furnishing a 
plain rest in place of a compound. When they will it is just as 
well to take advantage of the allowance for at ieast half the 
lathes. <A lathe larger than 18-in. swing should always have 
a compound rest as the use of such a lathe is determined 
more by the size cf the work on hand than by any question 
of the nature of the operations to be performed. Few 
school shops are likely to have more than one large lathe, 
therefore it saould be fully equipped. 

7. Taper attachments—Possibly one to every eight or ten 
lathes is a ~roper ratio. This is more than is usually found 
.n shops, buat it is necessary in order that the pupils may 
get ;roper instruction and practice. 

8. Drip pans—While these are very convenient, the sepa- 
rate pan on casters is really much more so. It seems to an- 
swer every purpose except where the work is kept flooded with 
pil. 


SpeciAL Forms or LATHES 


Speed Lathes—One 10- or 12-in. speed lathe to every 
10 or 15 engine lathes will take care of all the hand tool- 
ing, drilling and polishing that usually comes to a shop. 
One as large as 20-in. may be desirable if any consider- 
able number of gears or pu!leys have to be polished. 

Turret Lathes—A small school may be sufficiently 
equipped if it has a 16-in. lathe with a turret which can 
he put on the bed in place of the tailstock. A larger shop 
might have one turret lathe, equipped for chucking, to 
25 or 30 engine lathes. 

A hand-screw machine with a forming slide is quite 
desirable as a means of teaching tool-making for such 
work as screws and formed work in general. 

™.ese two machines can be combined, if sufficient funds 
are available, by the purchase of a modern turret lathe 
of the type first put on the market by Jones & Lamson. 
These machines are especially good for instruction pur- 
poses, because of the facility with which they can be set 
up for many jobs without the use of special tools and 
cutters, and also because of the opportunity which they 
give for tool making for other jobs. 


VERTICAL Bortnc MILLs 


These are expensive tools, so expensive that few schools 
will be able to see sufficient educational value in their use 
to justify their purchase. They are, in effect, lathes set 
on end and used for faceplate and chuck work only. Ex- 
cept for teaching handling of the machines and the 
fastening of the work on a horizontal rather than a ver- 
tical surface, there is little use for them. 


PLANERS 


These are indispensable. The comparatively high cost 
of planers has led many schools to purchase very 
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antiquated second-hand machines, greatly to their sorrow 
later. The difference in method of strapping work on a 
planer table from that used in faceplate work on a lathe 
is so great, and the difference in driving and feeding 
mechanisms is so complete that little analogy of opera- 
tion is discernible. The action of the cutting too! is 
quite different. Few planers are built smaller than 24 in. 
by 5 ft. Still smaller ones could be used to advantage 
both in shops and schools, but the cost of manufacture is 
so little less that the decrease in capacity more than off- 
sets the advantages. 

The ratio of planers to engine lathes in various shops 
varies from one to three in shops where planers are built, 
to one to 25 or 30 in shops where the product is intention- 
olly designed to avoid the use of flat surfaces. We find 
that a ratio of one planer to every eight or ten lathes 
gives a sufficient number to insure each pupil having 
enough experience in their use to make a well balanced 
machinist. This is based on the assumption that nearly 
as many milling machines and about a third as many 
shapers are available. . 

What appears to require the most practice on the part 
of pupils, whether in manual training, trade or techni- 
cal schools, is acquiring a sense of correct speeds, feeds 
and cutting and clearance angles of tools. These can be 
more easily acquired on a lathe than on any other ma- 
chine tool, because of the flexibility of the drive and the 
ease of setting the cutting tool. A planer with at least 
two cutting speeds should be included in every school 
equipment, but those with the larger numbers of eutting 
speeds are as vet too much in the formative stage for 
such use. It is, of course, a great advantage to a school 
to have at least one planer with two heads on the eross- 
rail, which means at least a 30-in. machine, because of 
the increased use of such machines. The use of the sec- 
ond head on the rail involves more practice and care 
than the use of the side heads on the post. In fact, the 
latter are handled with so little difference from the regu- 
lar heads that the extra expense is hardly justifiable. For 
school purposes it is very desirable that the belt shifter 
should be arranged to lock when both belts are on the 
loose pulleys so that the table cannot be started accidental- 
ly. A fairly complete set of bolts, straps, angle irons, 
bunters, stops and fingers are necessary. 


SHAPERS 


The principle of work done on the shaper is in general 
the same as on the planer. This fact added to the much 
lower cost of the shaper has led many schools to minimize 
their outlay for planers. As a matter of fact, in most shops, 
planers outnumber shapers at least 3 or 4 to 1. A shaper 
does not allow the economy of “stringing” work along 
on the table, so that several pieces are planed at one set- 
ting of the tool; it does not generally give experienc in 
strapping work to the table; and it does not help a boy 
in the least to get accustomed to the manipulation o/ the 
various operating handles of a planer. Nevertheless, run- 
ning a shaper involves operations peculiar to itself, which 
are necessary points of the trade. The largest pavt of 
shaper work is held in the vise. For such work it is 
quicker and handier than a planer. A shaper for school 
work should be fairly heavy. Probably a 16-in. siroke 


is the most desirable, as below that the saving in cost 
does not justify the increased limitations. A power (own 
and angular feed can be applied to any make of shaper 
and is easily worth all it costs. 
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MILLERS 


The first impulse that comes to any man who is 
starting a shop, whether for a school or not, is to buy a 
universal miller with all attachments. A No. 1% is a 
very handy size. After one universal machine is selected 
it should be borne in mind that 90 per cent. of milling is 
plain work which can be done much better on a plain ma- 
chine. The knee type, however, is in the greatest favor 
outside of some factory types of manufacturing, like fire- 
arms. There is very little fundamental difference in the 
milling machines on the market. Quality of workman- 
ship, and minor conveniences are the principal selling 
points. 

The principles of gear cutting with a rotary cutter can 
be taught as well on a universal miller as on the most 
expensive automatic gear cutter. If it is desired to teach 
the manipulation of any particular make of gear cutter 
which is beyond the range of the milling machine, a ma- 
chine for that purpose should be installed. All the best 
types of gear cutters are markedly different in their ad- 
justments, and this is not the case with milling machines. 
It is probably a hopeless task to expect any one school, 
let alone all, to install all types of gear cutters. It should 
be possible in almost any community to arrange with the 
owners of these different types of machines to take in 
boys who wish to specialize in this work for a time dur- 
ing summer vacations. 


DRILLING MACHINES 


Drilling is one of the most elemental processes of the 
machine shop, but shop needs have developed a large 
range of machines, the choice of which is dependent on 
the size of the work and the size of the hole drilled. 

Sensitive drilling machines are used for holes up to 
one-half inch in diameter in work small enough to be 
easily lifted to the table and held in place with one hand. 
These machines are built for manufacturing work with 
from one to four spindles, each of which carries a differ- 
ent size of drill or counterbore, so that work can be op- 
erated on under each ‘spindle in succession. For school 
work a single-spindle drill is usually sufficient, as no ad- 
ditional knowledge is required for the use of additional 
‘spindles. 

Wheel and Lever Feeds—Nearly all makers of drilling 
machinery build a 20-in. drill with hand feed by means of 
either a hand lever or a worm and gear operated by a 
handwheel. These have sufficient power to drive some- 
what larger drills. 

Machines of 20-in. swing or over were built with back 
gears and power feed. They will usually carry as large 
drill: as will commonly be used in a jobbing shop with 
speeis and feeds that are fairly quick. The larger the 
driller the more power it uses and the quicker it will do 
the work. While quite large upright drills are built, it is 

‘ becoming good practice to install radials when anything 
larger than 25 in. is needed. A small radial with a 3-ft. 
arm will drill to the center of a 6-ft. circle and possibly 
a litle more. It is usually more springy than a large 
uprigit drill, but the increased convenience, coupled with 
the fact that the drilling process is most generally used 
i connection with work that is not required to be of the 
highest possible accuracy, makes them especially popular. 
A small radial drill for school work should be back 
geared, reversible by means of a friction clutch for tap- 
Ping, and with power feed. On small drills the shaft and 
hevel-sear drive is usually the more satisfactory. 
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JRINDERS 


Cylindrical grinding is coming more and more to be a 
universal practice within the range of ordinary shafts. 
It is both cheaper and better than filing. Operating ¢ 
plain grinder so as to produce the amount of work of 
which it is capable is an art somewhat apart from the ma- 
chinist trade, though it is a desirable thing for all ma- 
chinists to be able to grind intelligently. The greatest 
difficulty likely to be experienced is in the instructor’s 
knowledge of this art as it has been developed by the 
larger makers of such machinery. 

The universal grinder bears a relation to the plain 
grinder, similar to that which the universal miller bears 
to the plain miller. That is, it is a machine for odds 
and ends of fine accurate work of the nature done by a 
tool maker, while plain grinding is more of a factory 
type. 

In selecting a machine, considerable regard should be 
paid to its weight and size of bearing surfaces, as these 
have a large influence on the amount of work which it can 
produce without chatter marks. The size of the machine 
will depend on the money available and also on the gen- 
eral character of the work which it is proposed to do. The 
smallest machines built for general manufacturing work 
can be made to give all the experiences which a pupil 
should have, so that size in this case merely means con- 
venience. If only one machine can be had, it is, of course, 
desirable that it should be a universal, but it should be dis- 
tinctly understood that universal machines are nof in- 
tended to be used for general manufacturing and that the 
art of grinding on a plain grinder is distinct from that 
on a universal machine. 

Tool and cutter grinders should not be confused with 
universal grinders though they are really more universal 
in their design and adaptability than the machines which 
the trade calls by that name. They are desirable only 
after the shop is provided with the two foregoing types of 
machines. Cutter grinding can be done on a universal 
machine and probably would be in most shops but for the 
fact that a cutter grinder is a much cheaper machine. On 
the other hand, a cutter grinder is not heavy enough 
to compete successfully with the universal. 

A twist-drill grinder is indispensable. The hand grind- 
ing of twist drills is an art that can very well remain lost. 
For school work a machine which can be adjusted to suit 
the angle of the drill point and the amount of clearance, 
is very desirable. 


REBUILDING Seconp-HAND MACHINERY 


In conclusion, emphasis should always be put on those 
machines by means of which pupils may be given actual 
experience, with “man-size” work. The opportunity to buy 
machinery which is undersized is confined for the most 
part to engine lathes, sensitive drills in place of larger 
ones, and cutter grinders in place of universal grinders. 
The tendency to economy in the purchase of second-hand 
machinery is great. The rebuilding of second-hand ma- 
chinery, provided it is of a fairly modern design, is one 
of the best means of training boys, but tinkering on old 
machinery is the worst possible thing for them. There is 
no financial economy in the purchase and thorough re- 
building of machine tools. The first cost plus the mater- 


ial for the replacement of badly worn or broken parts, 
together with the commercial value of the time of the 
pupils and instructors, more than balances the cost of en- 
tirely new machinery. 
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Continuous Pouring in the Ford 
Foundry 


One of the newest buildings in the Ford plant is the 
foundry, its construction being of the most modern type. 
Fig. 1 illustrates a corner of the coreroom and shows the 
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even distribution of light, nearly the whole side of i 
building being glass, as well. as having ample sky] 
above. As will be seen, the core benches are divided ini 
comparatively small sections which can be moved 
rearranged as occasion demands. It will also be 1 
that a balcony A runs around the entire room, affo: 











Fig. 1. 
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easy access to the cupolas at B. The core ovens are con- 
veniently located at C. The balcony is well guarded, 
both by railing and by the grating D to prevent the 
charging cars being accidentally run off into the molding 
floor below. 

Quite a good size continuous-pouring plant has been in- 
stalled, a portion of this being shown in Fig. 2. The bull 
ladles are filled in front of the cupolas and brought down 
on the overhead trolley A to the end of the continuous- 
pouring machine. Here the small ladles are filled and the 
molds poured by following the slow movement of the trav- 
eler, pouring one after the other in this way. Each of the 
traveling frames or hangers B carries a mold if they are 
prepared rapidly enough, as is usually the case, and on 
reaching the other end the mold is removed and the 
sand and castings shaken out, leaving the carrier free to 
receive the newly made molds on the other side. This 
view also gives a good idea of the construction of the 
foundry, and the lighting secured from the overhead sky- 
lights. 

The molds are shaken out into the hopper A, Fig. 3, 
the sand falling on the conveyor belt B, and being car- 
ried to the mixer. Conveyors take it to the overhead 
carrier C, which distributes it to the sand chutes D over 
each molding machine. This makes it easy to fill the 
flasks at the molding machines. The sand dampers are 
cut off, Gpening in the same way as a clam-shell excavat- 
ing bucket, as can be seen by examining the lower end 
of the sand spout. This view also shows one of the hot- 
air and ventilating openings around a supporting post, 
as well as a second continuous-pouring machine just be- 
hind this post. 

The aluminum castings are made in another section 
of the foundry; all the appliances are thoroughly mod- 
ern in each department. A general view of the pouring 
floor, with a group of molds all ready to be poured, is 
shown in Fig. 4. 
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Holding Gears for Grinding 
By WALTER G. GrRoococK 


Which is the correct way of holding hardened spur 
gears for internal grinding? I have put the above ques- 
tion to a number of people who ought to know, and al- 
most invariably the answer has been the same, i.e., that 
the gears should be held in a chuck by means of hardéned 
cylinders, or rollers, engaging with the teeth at, or near, 
the pitch line. This I do not agree with. 

Apart from chucking the wheels in the ordinary chuck 
—one of the best ways of wasting time—there are three 
methods of chucking the gears : First, the method already 
mentioned, by means of a roller in the spaces; second, 
by three or more special dogs that fit the gear at the bot- 
tom of the space; third, by gripping the gears by the out- 
side diameter in a spring chuck either by means of nar- 
row pads that take only a few teeth, or by pads that em- 
brace a large portion of the circumference. 

Fig. 1 shows a type of gear that is very difficult to har- 
den without distortion, and this difficulty has led to other 
designs, such as Fig. 2, in which the errors due to harden- 
ing are less pronounced. The worst errors due to harden- 
ing, in gears such as that shown in Fig. 1, are usually 
blamed on faulty dipping. These errors may appear in 
the form of a dished gear, a gear distorted to an elliptical 
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shape, or one or more of the teeth having a decided |eay 
owing to the release of some strain or strains in the ma. 
terial. 

Although these gears are frequently fairly round thcre 
exists a considerable difference in diameter between the 
two sides, the usual shape being shown exaggerated by the 
dotted lines in Fig. 3. Now if these gears are to be ground 
in a chuck with rollers in the tooth spaces, sufficient ex- 
pansion must be provided to take care of this differenc. in 
diameter, and consequently gears that are badly tapered 
will be ground with those that are fairly correct and thus 
find their way to the running-in stand in a finished ¢oy- 
dition before the error is observed, that: is, unless every 
gear is tested after hardening and before grinding. This 
means that, if they reach the running-in stand in a disied 
condition, work has been done on them that makes their 
subsequent correction a matter of difficulty even if not an 
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HoupiIne Gears ror GRINDING 


impossibility. Apart from this, the rollers in the chuck 
would only be touching the teeth on the high side, and 
therefore there is a very fair chance that these gears would 
run out of truth sideways. This, of course, is also true of 
the method of gripping the gears at the bottom of the 
spaces if the pads are as wide as the gears. 


Do 


It has been claimed for the. roller-chuck system that 
irregularities, due to cutting or hardening, are equalized 
by its use and that the result from such a system of 
chucking is the average of existing errors. But is this so? 
Is it not possible, even probable, that by this systeni— 
or any other system that only grips the gear on three nar- 
wow points—the errors are sometimes magnified instead of 
diminished? In the case of wheels that have dished, 2s 
shown in Fig. 3, but which are practically round, ajrt 
from the possibility of running out of truth sidew:”s, 
the system of gripping them on the teeth at or near ‘ 
pitch line may answer fairly well. But when gears ° re 
distorted in another direction, for instance, out of row, 
then the method of using rollers falls down badly. 

In such cases it is my experience that the errors .’e 
increased, and gears chucked in this way are geners'!Y 
more noisy than if they had been held by their periph: ‘v. 
Take the case of a gear with 24 teeth gripped iv a 
chuck by means of three rollers. Assume that this }?- 
ticular gear was distorted as shown exaggerated in ‘iz. 
4 and had gone elliptical in shape. Suppose, furtier. 
that the grinder operator is unfortunate enough to put it 
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jin the chuck so that the rollers engage as shown, with 
one roller on the major axis of the ellipse. It will be 
at ounce apparent that instead of equalizing the inaccur- 
acies the net result will be a gear very much out of truth, 
as we have simply averaged one high place against two 
low ones. 

In Fig. 4 the outer dotted circle represents the chuck 
with A as its center, while B is the true center of the 
distorted gear. In the case just taken, what has been 
said of rollers is, of course, also true for the method of 
taking the root of the spaces with three pads. 

lt may be claimed by the friends of these two systems 
that this is an extraordinary case and that the chances are 
that such a condition may not exist. But they do exist 
and the chances are equal that the operator will unknow- 
ingly find one of the high places of the ellipse, with one 
or other of his rollers or pads. The only way, appar- 
ently, to meet this kind of case is to have more rollers or 
pads. But it is not possible, in some cases, to use many 
fixed rollers, and loose rollers are an abomination. Aside 
from this, by using more we would lose the supposed ad- 
vantage of the three-point contact. 

However, the elliptical distortion is not the only case, 
nor even the worst one. Take the pinions shown in part 
in Figs. 5 and 6, both of which are quite common types. 
They would not go out of round in the hardening, but 
the distortion would take a local form; usually the error 
would be in the form of a lean on the tooth or teeth. 
Such a tooth is shown in Fig. 7, the hatched tooth being 
correct and the dotted outline representing a tooth lean- 
ing over, an exaggerated but actual condition. In this 
figure the full-line circle represents a roller engaging with 
a correct tooth at about its lowest possible point and the 
dotted circle shows the position of the same roller engag- 
ing with the distorted tooth. It will be obvious that if 
the other two rollers are in contact with teeth that are 
not distorted the net result would be that the whole of 
the gear would be thrown out of truth by the one bad 
tooth, because the center has been moved over toward 
the side of the gear on which the distorted tooth is sit- 
uated. 

Of course, if the roller comes in contact higher up the 
tooth than shown, as they probably would, the error would 
be greater. Such gears as these are ground much more 
nearly correct, by gripping them on their periphery with 
a spring chuck whose pads embrace almost the whole 
circumference. 


METHOD OF GRIPPING PERIPHERY 


This method can only be used when the teeth are cut 
concentric with the periphery. The bad cutting of teeth 
with regard to the outside diameter is largely responsible 
for the several systems of gripping them by, or on, the 
cut portion. In these days of rapid and accurate sizing 
on the grinder there is no excuse for cutting teeth that 
are untrue with relation to the outside diameter of the 
gear. Only ordinary care is necessary to see that the ar- 
bor of the gear cutters is true and that the holes also 
are fo a given size within fairly close limits. 

Tt may be argued that this keeping of the holes to a 
given size and the subsequent sizing of the outer diame- 
ter of the gear blank by grinding, so as to get it true with 
the hore, introduce operations that are not necessary to 
the final working of the gear. While this may be true, 
it is worth all it costs if it secures quiet-running gears. 
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Summarizing: The roller method is bad in every case 
and should never be used; the method which grips the 
bottom of the tooth spaces should not be used in cases 
where the probabilities are that the gears may be ellipti- 
cal after hardening; lastly, the safest method of all is to 
accurately size the gears and grip them by their periph- 
ery, using wide pads that nearly embrace the circumfer- 
ence, as by this method errors due to hardening are never 
magnified. 
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Balancing Rateau Turbine Disks 


The method used in balancing the Rateau turbine, 
constructed by the Société d’Exploitation des Appareils 
Rateau, Paris, France, is that of balancing the elements. 
That is, each of the rotor disks when completed is care- 
fully put in static balance before being assembled on the 
shaft. The result is a satisfactory running balance of 
the completed rotor. This method is also used by one 
of the large turbine builders of this country. 

The balancing machine employed is of French manu- 
facture, and is illustrated in Fig. 1, where it is shown 
without a disk in place. This type of machine is manu- 
factured in a number of sizes by Jost & Cie, in Paris. 

It consists essentially of a base or frame carrying two 
vertical supports, upon each of which is mounted a large 
thin disk provided with bearings having very little fric- 
tion. At the top of each support and behind the large 
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Fig. 1. BALANCING Macutne Usep ror RATEAU 
TurBINE Disks 


disk is a small narrow-faced disk whose center distance 
from the larger one is adjustable. On the opposite side 
of each of the large disks is an adjustable guard. 

The piece to be balanced is mounted on an arbor or 
shaft and rested on the large disks in contact with the 
smaller disks. The positions of the latter are such that 
the point of contact between the shaft or arbor and the 
large disks is practically at the end of the vertical diam- 
eters of the latter. The smaller disks serve as a stop 
to prevent the piece from falling off at the back and the 
guard in front serves the same purpose, should the piece 
slide forward. It will readily be seen that such an ar- 
rangement of parts makes a very sensitive support for the 
part being balanced. 

The location of the heavy point is found in the usual 
way for standing balance. In general, holes are drilled 
to remove the excess weight. If, however, it is imprac- 
ticable to drill holes large enough to produce balancing 
without weakening the disk, a small plate can be placed 
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on the opposite side to increase the weight at that point 
and bring the piece into standing balance. 
The final illustrations, Figs. 2 and 3, show a Rateau 


disk mounted for balancing. A number of tapered sleeves 
are kept with the machine on arbors. Thus disks having 
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Fia. 3. 
DisKs IN BALANCING MACHINE 


Fig. 2. 
Rateau TURBINE 


various diameters of holes can be easily mounted for 
balancing. 
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A Rush Flywheel Pattern 
By F. R. CALkins 


A rush order for a large special flywheel casting is 
viewed with horror by the pattern-shop end of many firms 
It is a fact that a flywheel pattern as a unit is an expen- 
sive operation, but excellent results may be obtained by 
the use of sectional patterns, cores and sweeps. 

For example, follow the evolution of a 12-ft. flywheel 
from the blueprint to the chipping yard. Few actual 
working patterns are required and these, with the excep- 
tion of the rim segment, are made in half or drag sec- 
tions. The drag half of the mold is entirely in green 
sand, while the cope is built up with cores. 

The hub half of the pattern, with the usual tie-bolts 
lugs and loose core prints, has a 2-in. hole bored through 
its center, to accommodate the spindle carrying the sweep 
used in outlining the rim bed. 

A half pattern of one arm and a one-eighth rim section 
of full depth constitutes the pattern proper. The upper 
surface of the rim segment is left flat, the rim bead being 
allowed for in the covering core. The arm-covering core 
is so constructed as to also form the cope half of the hub. 
It is provided with loose tie-bolt bosses. Two arm-cores 
are made with plain hub ends and four with bolt bosses, 
two right- and two left-hand. 

The rim-dowel and splitting core is made in the usual 
manner, with the exception of print projections. This 
core is spotted and retained in position by the weighted 
rim-covering cake core. 
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The rim-covering cores are simple flat or cake segments, 
plain with the exception of a rim bead. The usual cham- 
bered hub core box minus a cope print and a simple hub 
split box completes the pattern work. 

A sand bed is leveled and the sweep spindle socket set 
up. The hub pattern is the first to be bedded. The rim 
sweep is used to obtain the exact diameter and rim depth, 
the bedded hub pattern acting as a beariug for the sweep. 

The rim and arm sections are bedded in their positions 
and the mold is finished as fast as the bedding progresses. 
The chambered hub and splitting cores are the first to be 
placed in position. 

The arm- and hub-covering cores are set in their proper 
places and after the rim dowel and splitters are spotted, 
the rim cakes close the mold. Runners and risers are 
placed and all chinks between core joints are plastered up 
with fire clay. The vacancies between the arm cores are 
rammed with black sand. 
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A large circular wheel arbor is placed on top of all. 
This rests on bearings the exact height of the covering 
cores which take up all crushing pressure when weights 
are placed to prevent lift. The arbor is rammed with 
black sand, and runner and riser boxes complete the mold. 
It is readily seen that the expense to the coreroom and 
foundry is greater when such a pattern is used, but 
when the casting is a special and the prospects of a repeat 
order are vague, the great saving to the pattern shop more 
than counterbalances the molding outlay. 


ne 
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The rice experiment station (Stazione Sperimentale di 
Risicoltura) of Vercelli, Italy, announces an international 


competition for special thrashers, polishers, separators and 
classifiers for the preparation and mechanical selection of rice 
seed. Applications for entry must be made by June 30, 1°14, 
and the competition will be held during September «and 
October, 1914. Details of the competition and the names of 


Italian dealers in agricultural implements who offer ‘heir 
services to foreign exhibitors to act as their representaiives 
in the competition may be had from the Bureau of Foreizn 
and Domestic Commerce, Washington, D. C. 
os 
ee 
A method of stopping railway trains electrically is }°ings 
experimented with in Bavaria. The system is one of w:re- 
less telegraph communication between a wire strung om the 
roof of the baggage car and any telegraph or telephone iines 
a 


running along the track. The apparatus operates eith: 
bell or a light signal in the cab of the locomotive or it 
operate directly on the air-brakes. The system calls 
the installation of a sending station at frequent inter 
so that if it be desired to stop a train because of some : 
dent this may be effected from almost any point along the 
track. 
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Fixture for Running and Grinding in 
Worm Wheels and Worms 


The fixture illustrated is for finish-grinding and run- 
ning in before assembling, the steering sector and worm 
shown at A and B. The fixture consists of a cast-iron base 
(, out of which are formed the bosses. 

The wheel to be operated upon is of phosphor bronze 
with a finished bore, and has eight bolt holes. The wheel 
is put on a hardened-steel mandrel D, ground to suit 
the necessary bearings, as well as for the location in the 
finished bore of the wheel. The wheel is held securely on 
the mandrel by eight bolts Z, which form the required 
driving means. 

The mandrel has two bearing places, one on each end. 
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Frxture ror RUNNING AND GRINDING IN WoRMWHEELS AND WorMS 


The one end runs in a phosphor-bronze bushing F', which 
is fitted into the cast-iron base, and the other revolves 
in a phosphor-bronze bushing G. This is securely fitted 
into a cast-iron arm H and the opposite end is bored to 
suit the end of the cold-rolled steel pillar 7. Into this is 
fitted the key K. This insures the arm being in a correct 
relation to the mandrel. The pillar 7 is turned, screwed, 
case-hardened and ground at both ends, and is afterward 
screwed into the base to a shoulder. The arm is held se- 
curely to the pillar by a nut and washer J. 

To insure correct centering or lining up of the worm- 
wheel in relation to the worm, an adjustment of the man- 
drel D has been provided. This is obtained by the hard- 
ened-steel thrust screw L, which has a ground spherical 
end, which is locked up after being set by the locking 
screw. 

The mandrel D is also made with a spherical end. This 
makes a one-point bearing. The saddle is of cast iron and 
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has cast upon it the bearing for the driving shaft N and 
the bearing for the phosphor-bronze bushings O. The 
saddle M slides on large machined faces and machined V’s 
with a steel machined adjusting strip P. The adjustment 
of this strip is taken care of by the setscrews Q. The 
driving wheel # is keyed and held to the driving shaft by 
a setscrew. The shaft is slotted, thus forming the drive 
for the worm shaft S. The distance between the two 
worm-shaft bearings O must equal the width of the worm- 
wheel B. 

These bearings are set and afterward held securely by 
the hinged pieces 7’ and the winged nuts U, which operate 
on the studs V.’ Great care should be taken not to screw 
these down too tightly, or the worm shaft will become 
bound in the phosphor bearings. The saddle M is oper- 
= g ated by the handwheel W, into which 
is keyed the operating screw VY. This 
is a left-hand steel screw, eight 
threads to the inch, and operates the 
saddle through the medium of the 
phosphor-bronze bushing Y. This 
bushing is made to swivel on its own 
center pin. With a little clearance in 
the screw bearing hole, any error in 
the alignment of the screw to the sad- 
dle is thus eliminated. The whole of 
the fixture is bolted to a suitable table. 

It is usual with a fixture of this 
kind to have a master worm for the 
grinding in of the wormwheels, and a 
master wormwheel for the grinding 
in of the worms. 
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OPERATION OF THE FIXTURE 


A wormwheel is bolted securely to 
the mandrel PD. This is put into place 
and held securely by the arm H. The 
master worm is then placed onto the 
taper shaft S and the bearings O are 
slipped onto each end of the shaft 
and afterward put into their bearings. The hinged pieces 
T are screwed down just sufficiently to keep them from 
revolving with the taper shaft and the driving wheel is 
set in motion. 

After a quantity of grinding solution, generally 
powdered emery, has been put into the trough, the saddle 
is operated toward the wormwheel very gradually. When 
the dead centers of the two wheels have been reached, the 
hand plug Z will drop in place as illustrated. It will 
be advisable to take this plug out and operate the sad- 
dle a little further for the necessary clearance. The same 
method of operation applies to the grinding in of the 
worms. 

This fixture was originally made for automobile sec- 
tors and worms but it can easily be seen that it can be 
applied to other general engineering problems. 

C. F. Grorer. 

Cleveland, Ohio. 
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A Drilling Operation 


In making’ a ball retainer for a ball thrust bearing of 
a large diameter, it was required to drill the holes; 60 in 
all, so that a standard %-in. steel ball would be free, 
but would not fall through. 

The job was not regarded as important, and was given 
to an apprentice. His idea was to drill a **/,,-in. hole 
all the way through, and then with a *°/,,-in., all but 
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about a5 in. to hold the ball. But as the larger drill ap- 
proached the bottom of the ?*/,,-in. hole, it caught, and 
tore its way right through. 

The foreman happened to see him, and taking the *°/,,- 
drill, he ground one of the lips of the drill about */,,-in. 
shorter than the other, and had the boy drill another hole. 
The drill then cut nearly */,, in. over 3% in., except 
for about x5 in. at the bottom, where the point of the 
drill no longer held it off center, and it drilled nearly to 
size, as shown in the illustration. 

Henry J. Marion. 

Pontiac, Mich. 
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A Winnowing Machine for Auto- 
matic Screw Machine Products 


In the works of most machine-tool builders or engi- 
neering manufacturers, the automatic screw machine and 
turret lathe are an essential part of the plant. While 
many such machines are equipped with an automatic 
work-separating device, these devices are not wholly suc- 
cessful, since usually turnings- and drilling chips are 
found mixed with the work. 

In many factories where a large number of screw ma- 
chines, turret lathes, and tapping machines are used, it is 
customary to have girls sort the work from the scrap after 
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picking apart as much as possible, their final act being to 
hollow the hand and blow the remaining scrap away. 

A machine was made some 20 years ago for separating 
the shavings from wood screws, and was installed at the 
plant of the American Screw Co., Providence, R. I. This 
was comparatively a simple proposition because of the 
difference in weight. 

Working along the same lines we developed an appar- 
atus for sorting the finished parts made on automatics 
from the scrap turnings. 

A longitudinal section of the machine is shown in the 
illustration. At A is the platform where the scrap is 
spread; B and C are inclines, introduced to separate the 
particles; D is an adjustable incline, the angle of which 
is regulated according to the nature of the work; / isa 
funnel fixed to framework, having a circular end into 
which the blower outlet is introduced, the other end being 
elongated to the full width of the structure and having 
an outlet with an area equal to the circular end plus 
from 15 to 20 deg. Various means might be devised 
to raise and lower the incline D. The sketch indicates 
a cord and pulley. 

The volume of air should be regulated at the intake of 
the blower. We designed a rattling attachment, but in 
actual practice found it unnecessary. The operator sim- 
ply spreads the work over the platform A toward the 
lower end and in a few seconds the scrap is blown up the 
incline D and the work has fallen into the work tray. 

This simple affair accomplished in two hours what 
had hitherto occupied half a dozen girls for a whole day, 
and enabled the work to be redistributed for subsequent 
operations, or treatment such as hardening, coloring, ete. 
in much less time. 

Any carpenter can construct the apparatus from the il- 
lustration, lining the platforms with about No. 16 gage 
sheet iron. 

It would be an extremely large plant that could keep 
this machine busy all the time. It would, however, soon 
pay for itself if occupied for an hour a day, as the 
blower is the principal item of cost. 

If possible, the scrap should be blown to a scrap pile 
out doors. This is not essential, but to my mind would 
be ideal, as the egress for the scrap cannot be maile too 
free. 
H. E. Townsenp. 


East Providence, R. I. 
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A WINNOWING MACHINE FOR THE SHOP 
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A Novel Drill Jig 


The illustration shows a drill jig which has proved 
very useful. The light dotted lines represent the part 
located in the jig ready to be drilled. This part is called 
the gear-shifting collar. As there was no inside finish, 
and as all holes had to be located in relation to the oval- 
shaped inside, the jaws A were used for locating the piece. 
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These jaws were cut away to clear the parting line in 
the gear-shifting collar, and are held in place by the 
screws in the slots, keeping their exact position by a 
tongue which slides in the groove of the main jig casting. 
The collar is clamped against the pins B by the clamps C. 
The jaws A are expanded to fit the inside of the collar, 
and exactly locate it by screwing down the center stud D. 
The stud has a taper cone body that fits each jaw, and the 
jaws, therefore, must move in opposite directions from 
each other and for exactly the same distance from the 
center line. Accordingly, the collars are always located 
in the jig for drilling with exact relation to this oval 
inside surface. 

M. W. Wysone. 
La Porte, Ind. 
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Why not Prices in Catalogs? 


The attitude of tool builders and manufacturers against 
price listing their products in their catalogs has always 
been a puzzle tome. The time spent in searching out and 
compiling data, tables and the rest of the helps seems lost 
when the most important item that the buyer wishes to 
know is left out of the catalog; that is, the price of the 
product. 
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When a man goes to look up a machine wanted in a hurry, 
and the cost is an item to be considered in the invest- 
ment, the natural place to find the price is in the catalog 
with the rest of the specifications and data. But instead 
of finding it there he is put to the expense of waiting for 
quotations. Had the price been listed all this time would 
have been saved. It seems to me that machine build- 
ers should take into consideration the fact that the buyer’s 
time is worth money. 

Even if the listed product were subject to the fluctua- 
tions of the raw-material market, the buyer would still 
have an idea where he stood in the matter. This century 
is coming to be known more and more as the brotherhood 
century, where all must stand together to make a business 
success. 

Now I don’t know the angle from which some of the 
other readers may view this subject, but it is a matter 
which can stand a great deal more light than it has had. 
I for one would be very glad to hear some other reader’s 
side of the subject. 

Curtice EF. DreGrasse. 

Auburn, N. Y. 
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“Don’t Send a Salesman”’ 


Why is the average salesman considered a nuisance and 
avoided whenever possible by buyers who are making cer- 
tain kinds of inquiries? Is it not because he is either too 
verbose or too prejudiced against his competitor’s prod- 
duct? I believe so. 

About a year ago I wrote to various machine manufac- 
turers for literature and prices on a tool of definite ca- 
pacity that I had decided to install, taking care to in- 
clude in my letter all information necessary for an in- 
telligent, concise quotation. My letter was a veritable bill 
of specifications. 

Instead of studying my letter carefully, as I wished 
them to, about 75 per cent. of the companies sent a brief 
reply stating that their representative would cal] to give 
my inquiry personal attention, They invariably added, 
“Under separate cover we are sending our general cata- 
log.” The remaining 25 per cent. were content to follow 
my instructions, study my needs, and submit quotations, 
blueprints and literature which naturally influenced me 
to believe that they had handled similar sales before and 
could be relied upon. These people advised that if their 
proposition was not clear, they would send a salesman at 
my command to go over all points in detail, or they would 
write me further upon any point. 

I understand machines well enough to know that a 
salesman would have been a superfluity in addition to 
the information the 25 per cent. had already given, and 
so proceeded to make my choice, being favorably inclined 
toward those who seemed to appreciate the value of my 
time and my ability to select a machine without personal 
guidance. I made my selection. 

Directly one of the salesmen of the majority came in, 
presented his card, clasped my hand, entertained me 
with his original approach methods and then began his 
oration. No doubt you know what it was like already. 
I listened for a while but soon grew fidgety. We were 
getting nowhere. Time was being wasted. I managed 
to flag him long enough to inject a short sentence in 
which I mentioned a claim made in black and white by 
one of his more modest competitors. The salesman con- 
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tinued his oration, discrediting the printed statement 
point blank, and bidding me believe his ‘more honest, 
frank, pure, simple and undeniable verbal statements. He 
asked questions that were answered by my letter, which he 
held in his hand. He magnified the size and credit of his 
company, told a few stories that caused him to laugh 
heartily—I dutifully joining him—related examples con- 
cerning the crookedness and unbusinesslike methods of 
his modest competitors and enlightened me along all lines 
that would be to his advantage in showing the absurdity 
of buying any machine but the one manufactured by the 
company he represented. Several times he used the ex- 
pression, “We never throw mud at competitors but Pll 
tell you this on the Q.T.—man to man - 

In about the same way I listened to a few of the other 
salesmen who called, but I soon gave that plan up. I 
knew it to be impossible for any of them to convey ver- 
hally, a message that could not have been conveyed more 
forcibly and at less expense by letter. 

Zach of them departed reluctantly after being advised 
that my selection was made and unalterable unless a ma- 
chine just as good, in my judgment, as the one I had se- 
lected, was offered at a lower price. One of the salesmen 
of an obviously inferior machine cut his price considerably 
but of no'avail. I ordered the machine of my first choice. 

Since that time I have formed the habit of specifying 
in my letters, “Please do not send a salesman or represen- 
tative until we ask for one.” TI find this method to be the 
least annoying—the most satisfactory. 

In some instances, no doubt, it would be better to give 
the salesman an initial hearing, but the crisp, frank, in- 
formative man is so rare that one abhors the interview 
ordeal. There are too many salesmen who fail to note the 
exit signal or hear the farewell hint. 





N. T. Near. 
New York, N. Y. 
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Commutator Milling Attachment 
for the Lathe 


It has long been realized that after turning commuta- 
tors, the mica between the segments should be removed to 
about 3/5 in. depth, and to that end, the General Electric 
Co., and some other concerns, have placed on the market 
devices for milling the mica between commutator seg- 
ments. One of these appliances, in use in the shops of the 
Cleveland, Painesville & Eastern Interurban R.R., at Wil- 
loughby, Ohio, has been adapted by Master Mechanic 
Hengst, to be used in the lathe where the commutators 
are turned. 

The illustration shows the manner in which the milling 
attachment was made fast to the lathe. At A is a section 
of one side of the lathe bed and at B a portion of the 
saddle, upon which the slide yest is placed. At C is a 
piece of flat steel about 8 in. wide, bent as shown, in two 
places to form a double knee. A cleat D is riveted to C. 
as shown, to give a firmer bearing against the saddle B. 

At EF, the driving head of the milling apparatus is 
bolted to the plate C, and the shaft and pulley F comes in 
line with the pulley G, on the shaft of the motor H, 
which is also attached to a bracket, fastened in turn to 
the lathe bed. This bracket or shelf is shown at //, at- 
tached to both the lathe bed A and the leg K, and 
strengthened by the brace J. In fact the bracket J ex- 





tends partly across the end of the lathe bed and the motor 
H and is therefore beyond the end of the lathe also, 

As the head is attached to the head end of the saddle, 
there is considerable distance horizontally between the 
pulleys F and G, and the belt runs on such an aigle 
that it clears the frame EF, which carries the shat; and 


pulley F. Therefore, there is no interference }etween 
the belt and the casting. When it is desired to tight» the 
belt, it is only necessary to move the saddle a liti'v to- 
ward the head of the lathe. 

The milling cutter LZ is attached to a shaft carried in 
the housing M which slides upon ways, and it is imoved 
forward and back, along the commutator segmets, by 
means of the handle N. The shafts in M and in F are 
connected by means of universal couplings which are 
shown at O. As the cutter LZ is moved along, following 
the commutator segments, the pulley F has a slight end 
motion according as the universal couplings O get out 
of line with each other. 

A very important part of the fixture is shown at P, 
which represents a small nozzle to which an air pipe is 
attached. During the action of the milling cutter L 
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a small quantity of compressed air is allowed to impinge 
upon the commutator and cutter in such a manner that 
the chips and dust are blown to the back of the lathe, 
away from the operator, thereby giving him a fair view, 
at all times, of just what the milling cutter is doing. 

As sent out by the manufacturers of the device, the 
support was intended to be clamped direct upon the end 
of the armature shaft (, then the cutter Z was to be oper- 
ated by hand, through the handle. The carrier was made 
to slide back and forth as the cutter moved along the com- 
mutator R. To this end the slides could be made to align 
with the commutator segments by simply swinging the 
vertical pin in the head SN, and clamping it fast by means 
of the screw 7 when in its correct position. The <epth 
of the cut is regulated in the same manner, the cu! ‘eT L 
being permitted to travel ss in. below the top ©! the 
commutator. 

In changing over the device, to attach it to the lathe 
tail spindle, the head S which came with the mzchine 
was supplemented by the split ring U which was made 
just large enough to slip snugly over the tail spindle. 
Then the clamp V was forced against the ring //, by 
means of the screws W, and the arrangement wa found 
ample to satisfactorily hold the milling device 1 any 
desired position. 

JaMEs F, Howart. 

Fort Wayne, Ind. 
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Internal Grinding 


Ou page 936, Vol. 38, Ulrich Steiner shows a wheel-cru- 
ing device for internal grinding. This fixture would give 
maximum results only by using the following method of set- 
ting the spindle sleeve parallel with the ways of the ma- 
chine. 

The sleeve would have to be set parallel by the use of a 
test indicator held by a suitable fixture which is fastened 
to the ways of the machine, or to a piece of metal that has 
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SETTING THE SPINDLE 


been chucked and ground (as in Mr. Steiner's article under 
the sub-title of aligning). The piece after being ground to 
the same size on both lugs could then be used to set the 
spindle parallel. This could be accomplished by size blocks 
or paper feelers. Thus, the ground piece would have the 
double function of aligning the hole to be ground for 
parallelism and also of setting the spindle sleeve parallel 
with the ways of the machine. 

Mr. Steiner probably overlooked the fact that the ma- 
jority of men would not think of aligning the spindle sleeve 
as described above, with the result that the wheel would 
be true with the sleeve, but not with the work, so that one 
corner only would do the grinding, depending on which way 
the sleeve was out of line with the ways. Thus a poorly 
ground surface would result, and the wheel would wear 
rapidly. 

W. C. BETZ. 

New Britain, Conn. 
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Substitute for Tool Steel-Cutters 


Referring to the query in the editorial on page 456, re- 
garding the use of substitutes for tool-steel cutters, I think 
case-hardened steel is the principal one. As a general thing 
these substitutes are found in the smaller shops. In such 
shops the stock of tool steel, both carbon and high-speed, is 
kept down to its lowest limnts with the result that some- 
thing else has to be found to do duty for it. 

in a shop which has a case-hardening plant, case-hard- 
ened steel is the substitute generally used. Taking milling 
cutters as an example, where the softer metals such as 
aluminum, brass and gunmetal are machined, case-hardened 
Steel cutters are very useful, and quite as good as carbon or 
high-speed steel cutters. On these metals they can be run 
at as high cutting speeds as the other steels and they stand 
up well. For harder metals these cutters can be used at 
lower cutting speeds but, of course, this is not profitable and 
they are rarely used except in emergencies for tool room 
or perimental work where perhaps a special cutter has to 
be made for a single piece. The long broaches we now use 
are all made of case-hardened steel and they have given 
ever satisfaction, in fact I am coming to the conclusion that 
they stand up better for this class of work than tool steel. 

=X ‘el which can be easily straightened after hardening is 
quite desirable for making broaches 8 or 4 ft. long and, when 
the cutting and wearing qualities are distinctly good, one 
need not look further for material. To make case-hard- 
ened tools successfully a fair amount of care must be taken 
in the heat treatment. A good casing, the texture of which 
Should be as fine as possible, resembling the texture of good 
Carbon steel correctly hardened, should be obtained. A 
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coarse texture will not do as the cutting edges will simply 
crumble away. 

There was a prejudice against these tools in our shop, but 
on stamping them with a special mark and calling it spe- 
cial steel, at the same time giving out that we had given up 
using case-hardened steel “as it was no good,” they went 
very well. Carbon and high-speed steels are dearer and cost 
more to machine. 

Case-hardened steel is cheaper than good carbon tool steel 
and can be run at about the same cutting speed. Reamers 
made from it give good results on the softer materials. 

For coarse thread taps it also answers very well, but fine 
thread taps unless very carefully treated are apt to be brittle 
in the thread owing to the “case” going in too deep, tem- 
pering helps a little, but tool steel is best for fine thread 


taps. 
Chasers of case-hardened steel are good either for hand, 
or machine use. In one case an 8-thread chaser of case- 


hardened steel, used in the tool post stood up better for cut- 
ting right up to a shoulder than either the tool steel or high- 
speed steel which had been previously tried. 

Broaches are in my experience the greatest success of 
any tools made of case-hardened steel. The low cutting 
speed, the absence of vibration at the cutting edges of the 
tool and the manner in which the tool is kept up to its work 
all help to make the tool a success. Some years ago we made 
short carbon steel broaches 8 to 9 in. long for use in a press 
and we had more trouble in making them than we have now 
with case-hardened broaches 2 to 4 ft. long. Good case- 
hardening steel in England averages 4c. per lb. and carbon- 
izing and hardening costs figure out at roughly 6 to 8c. 
per Ib., making a total of, say 12c. per lb. Good carbon 
tool steel runs from 14 to 20c. per Ib. and high-speed steel 
from 28 to 60c. Case-hardened steel is thus cheaper in first 
cost, is cheaper also to work and for soft metals is very 
satisfactory. 

F. GREENING. 

Coventry, Eng. 
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Knurl as More Than a Putting- 
on Tool 


On page 616, Vol. 39, R. Mawly tells how to swell a shaft 
with a knurling tool. Where small thin collars are to be 
shrunk on, especially those which have to stand lots of work 
I find it very profitable to knurl the shaft before shrinking on 
the collar. The teeth caused by knurling have a tendency 
to embed themselves in the collar, making a much more 
permanent job. 

F. AMHEARST. 


Janesville, Wis. 
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Cost of Roundabout Correspondence 


Referring to the editorial in your issue of October 30 on 
the Cost of Roundabout Correspondence, we believe that in 
cases where complaints must be taken care of through the 
Purchasing Department the matter could be handled much 
more satisfactorily if the Mechanical Department would 
make out their reports or complaints in duplicate. 

One copy could then be retained by the Purchasing De- 
partment and the other forwarded to the manufacturer, with 
any additions, which might be necessary. 

The manufacturer in turn could make his reply in dupli- 
eate so that one copy could be forwarded complete to the 
Mechanical Department. 

We feel that the above method would save a great deal 
of time, and would avoid the mistakes which occur with the 
usual method of transmitting the information from one de- 
partment to another. 

Cc. V. PUTNAM, 
Reliance Electric & Engineering Co. 


Cleveland, O. 
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Reducing the Cost of Oxyacetylene 
Welding in the Machine Shop 


On page 527 of the “American Machinist,” James F. Ho- 
bart states that dioxide of manganese and chloride of potas- 
sium are used to generate oxygen. 

Chlorate of potassium and dioxide of manganese are the 
chemicals used, the reaction being as follows: 

2KCLO,; = 2KCL + 302 
Potassium chlorate = potassium chloride + oxygen. 
EDWIN L. HANNUM. 
Westfield, Mass. 


A Drill Jig Sadened by a Circle of 
of Steel Balls 


In the suggestion of J. Forster on page 538 with regard to 
the calculation of the diameter of a groove to hold a fixed 
quantity of balls, he evidently assumes that when balls are 
arranged in a circle contact takes place on their center 
lines. To show that this is not so, the diagram is exagger- 





A Dritt Jig INDEXED BY A 
CIRCLE OF STEEL BALLS 


ated and it will be seen that contact takes place at a point 
of contact of a tangent from the center of the shaft a disk 
below the center of the balls. 

From the diagram it will be seen that 


D 36C. 
R = re ag where x = oN 
and 
N = The number of balls. 
H. LOCKE. 
Manchester, Eng. 
2 
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Shop Trigonometry 
On page 579, W. Groocock takes me to task for certain 
statements of mine concerning “Shop Trigonometry,” on 
page 116, but fails to give reasons or practical applica- 
tions. 


In writing that article, I had in mind the practical appli- 
cation strictly. And after some thought and research, I must 
still confess I am at loss to find any practical application or 
use for any “trig.” other than the right triangle. Will Mr. 
Groocock please give us some examples of the use of the 
rest of the subject to shop calculations? 

I am writing this with my Bowser’s Trig. in front of me, 
and after looking through it once more, it still looks useless. 
I am obliged to admit that it nearly all has a sort of Greek 
look to me; and I have to wonder how I got through it, 
though I did, with the best mark of all my mathematics. 

I can heartily agree with Mr. Groocock, where he says, 
“After a hard day’s work, a machinist is not in a posi- 
tion to appreciate abstract examples, however useful they 
may be,” for that is my reason for confining myself strictly 
to the functions of the right triangle. 

Personally I cannot recall having a practical use for any- 
thing but these functions, though I have figured one or two 
lots of land involving oblique triangles; but I cannot justify 
teaching it for that sort of emergency. 

The subject is particularly interesting to me now, iInas- 
much as I am preparing some work along this line for the 
coming year, and if I am omitting anything ¢* vital import- 
ance, I would consider it a favor to have it shown me. 

I have just looked at two other books on “Shop Trig.” 
One gives the solution of oblique triangles and right tri- 
angles, with practical applications for the right triangle; the 
other gives the right triangle with ~pplications, but doesn’t 
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mention oblique triangles or any other form of trigonometry, 

It would seem that Mr. Groocock has an opportunity to 
benefit a large number of people who are doubtless solving 
their problems by archaic methods, when he has something 
more nearly uptodate. 

BURTON A. PRINCE. 
Westfield, Mass. 
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Writing a Successful Letter of 
Application 


I have read with interest and benefit, the article “Writing 
a Successful Letter of Application,” p. 827, Vol. 39. 

I have been connected with the Want Advertisement de- 
partment of several trade publications, and I should like to 
supplement this article in some degree by making more clear 
how to get a letter of application before the advertiser. 

Strange, as it may seem, it is quite a frequent occurrence 
to receive letters*from applicants addressed merely to the 
publication, with no hint as to the advertisement which is 
being answered. This is a waste of time and energy, as it 
means that the advertising department must write the ap- 
plicant to find out what advertisement he is answering, and 
then wait for a reply before forwarding the letter. 

Although it may seem absurdly simple to some, I will give 
a rule which may be followed in answering almost any want 
advertisement: Always make sure whether the advertisement 
is signed with a box number, or initials care of the publica- 
tion, which corresponds to a box number, vr with a firm’s 
name and address. , 

In the former case merely address the letter to the box 
number, care of the publication as, “Box P 607, c/o Amer- 
ican Machinist, 505 Pearl St., New York City.” In the latter 
case, address to the firm exactly as signed, not as many do, 
to the firm, care of the publication. 

All this may seem self-evident but if the number of mis- 
directed applications which come to an office in the course of 
a week, could be seen, one must think otherwise. 

E. J. FARRELL. 

New York. 


roy 

Using Thick Cutting Compound 

I was quite interested in an article by Robert J. Spence on 
page 736. 

The illustration used in that article, brings to my mind 
troubles I have experienced during the testing of various 
grinding compounds. It may be that a thick compound will 
not absorb and dissipate heat to as great an extent as a 
thin compound, but I am sure extra heat was generated when 
the thick compound was used due to glazing of the emery 
wheel. 

I found that a thick compound held the cuttings in sus- 
pension in the storage tank, and these fine particles were be- 
ing pumped continuously onto the work, causing the wheel 
to glaze rapidly. 

F. S. MARTIN. 

E. Pittsburgh, Penn. 
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The “Electrical Journal” in an editorial in a late issue 
deals in a distinctly unorthodox way with a question which 
has been a bone of contention for many years. The practical 
man has, as a rule a deep rooted, and it must be confessed 
only too often well justified distrust, and perhaps disdain 
for the theoretician; for that man whose education has 


lacked the practical training now considered essential. The 
accidental perusal of a collection of essays on education 
published in 1761, and even in those days complaining oi the 


lack of practical instruction, raises the question of the re- 
quirements of education. Here is the Spectator’s poi! of 
view: “The design of learning is as I take it, either to 


render a man an agreeable companion to himself ard to 
teach him to support solitude with pleasure; or, if h: be 
not born to an estate, to supply that defect and furnish him 
the means of acquiring one.” 

Today this is still our aim but the first necessity is nearly 
always lacking and the second, one practical man com- 
plains, is wide of the mark. As an example of the fact that 
lack of the first is noticed and attempts are made to supply 
it the case of a number of electrical engineers who org: ized 
themselves into a class and took a series of evening lec:ures 
in psychology is cited. He further proceeds to show that 
some courses, at any rate, in the practical school cannot be 
thoroughly taught save by experiment and advocates th« eli- 
son of these and their replacing by some of those despised 
“humanities” which for so long have been the scorn of all 
thoroughgoing practical men. 
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On Nov. 17 announcement was made that steps 
had been taken to found a group of museums in New 
York City, to be known as “The Museums of the Peace- 
ful Arts.” The group is to consist of 20 buildings, and 
when completed will constitute the greatest institution 
of its kind in the world. It is expected that articles of 
incorporation will be filed within a few days. A site is 
to be procured sufficient to meet the needs of the en- 
tire project, but in the beginning only one or two build- 
ings will be erected. The entire cost of the group is es- 
timated at about $30,000,000, and the annual mainte- 
nance charges at between $2,000,000 and $3,000,000. 

It is proposed that the museums shall be divided into 
the following branches: Electricity, steam, astronomy 
and navigation, safety appliances, aviation, mechanical 
arts, agriculture, mining, labor, efficiency, historic rec- 
ords, health and hygiene, textiles, ceramtes and clays, ar- 
chitecture, scenic embellishment, gardening, roads and 
road-building materials, commerce and trade, printing 
and books. In addition there will be a central library 
containing books and periodicals relating to the si djects 
of the museums. 

This is the first project looking toward the establish- 
ment of a museum of science and industry to take defi- 
nite form in the United States. The outline is splendid 
in its breadth and scope; if carried through to comple- 
tion, this museum will be a worthy companion of the two 
other great museums in New York City. 
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One Way to Inspect 


There is perhaps no one among our readers who has not 
at one time or another been privileged to inspect the in- 
ner workings of some successful manufacturing plant, or 
who has not conducted some prominent person, maybe a 
competitor, through his own shop. A visit far removed 
from the average tour of inspection was recently made by 
one of those master men who seem to look only for suc- 
cesses, and are interested only in the reason for them and 
in the lessons to be drawn from them. 

At the very beginning of the inspection, although his 
face was alive with interest, it was clearly seen that he 
was paying but scant attention to the words of his guide. 
In one of the pauses he said, “I am really listening to all 
that you are telling me and am very much interested in 
it, but do you know, it has always seemed to me that the 
best way to inspect another man’s works is to first look 
at them as a whole, with one’s mind open and free to re- 
ceive all the many impressions sure to be made upon it, 
to watch the men going to and fro through the shop, note 
their faces and attitudes, the general condition of the -ma- 
chines and their equipment—trying as it were to get a 
sort of cubist picture of it all.” 

After the walk through the plant, when asked what he 
had seen to criticize, he replied, “I enter my own plant 
at times to criticize, never that of another man. I would 
have lost all profit from this delightful day spent with 
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you were I to have gone about in a critical state of mind 
looking for superficial differences. I did not come here to 
see things to find fault with, to laugh at. I came to be 
helped.” 

To inspect in this way is to turn out the artificial 
twinkling lights of superficial criticism that never give 
one a true sense of things as they are, and to open the 
blinds and let in the fresh, cool air and the full bright 
light of day. Surely it is a fine quasity in a man to look 
over the handiwork of a fellow-man in such a spirit. 
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Shop Lighting and Nitrogen Filled 
Lamps 


The announcement, before the meeting of the American 
Institute of Electrical Engineers, on Oct. 10, of a new 
form of tungsten lamp with twice the efficiency of the 
tungsten lamps at present in common use, has caused 
widespread interest. The new lamp has a filament of 
tungsten, but the bulb, instead of being exhausted of air 
is filled with nitrogen vapor at atmospheric pressure. The 
peculiar property of the nitrogen is that the tungsten 
filament may be operated at a considerably higher temper- 
ature than when in a vacuum, without the troublesome 
blackening sf the bulb. 

The experiments thus far have been conducted largely 
with lamps of high candlepower; one of these lamps was 
over 6000 cp., with a current consumption of 0.5 watt 
per candle, as compared with 1 and 1.25 watts per candle 
in the ordinary tungsten amp. This means more than 
twice the light for the same energy consumption. Small- 
and medium-sized nitrogen-filled lainps have not yet been 
successfully operated at this high efficiency, but it is 
claimed that the ordinary tungsten ‘amps will give better 
service if filled with nitrogen than if a vacuum is used. 
Hence the announcement is one of extreme interest to all 
concerned with efficient shop lighting. 

The ordinary tungsten lamp has had a remarkable ef- 
fect in bettering shop lighting, partly on account of the 
greater candlepower available for a given energy cost 
than with the older carbon-filament lamp; and to a great- 
er extent on account of the introduction of tung- 
sten lamps of medium candlepower sizes. These are es- 
pecially adapted to lighting shop buildings with high 
ceilings, as from 12 to 20 ft. in height. The tungsten 
lamp has revolutionized shop lighting through these two 
advantages. 

With the more highly efficient nitrogen-filled lamp, 
now practicable only in very large sizes, the gain to shop 
lighting is still problematical. One of the largest advan- 
tages of the tungsten lamp being its medium size, it is 
questionable whether lamps of 2000 to 5000 ep. will be 
useful, except in a few unusual cases, as in large yard 
areas, or bays where the lamps must necessarily be 
mounted at great heights. 

If further experiments with the nitrogen Jamp make 
possible the commercial sale of medium-sized lamps of 
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100 to 500 ep. at a gain in efficiency of even 30 or 40 
per cent., the advantages to shop lighting can hardly be 
overestimated. This would mean an increase of 60 per 
cent. in light for the same energy now taken by tung- 
sten lighting, and the same generator capacity in the shop 
power plant could either supply 60 per cent. more light 
than is now available with tungsten lamps, or in those 
cases where the lighting is now adequate, the energy con- 
sumption for lighting could be reduced by 40 per cent. 
and the lighting maintained at the present standard. 

From the cost standpoint these features are of vital in- 
terest to all shop managers, but, as always, attention 
should be directed to excellence in the lighting rather than 
reductions in energy consumed, even in the face of so re- 
markable a discovery as a lamp of this unusually high 
light-producing efficiency. In the case of shops now 
poorly lighted there would no longer be excuse for delays 
in improvements, and in those cases where the light is at 
present adequate, the reduction in the cost for lighting 
would be equally advantageous to the economy in the op- 
eration of the shop as a whole. 
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London Vocational Training 


The London County Council, the local education author- 
ity, is making a noteworthy experiment. Its system of 
voluntary evening instruction has been entirely reorgan- 
ized and, if the new scheme fails, compulsory continua- 
tion schools will, it is plainly asserted, follow in due 
course, with statutory obligations on employers. Until 
this session the heads and, outside manual training ex- 
perts and some others, the class teachers were, as a rule, 
simply elementary school teachers who were thus given 
extra work and pay, partly in order, it may be assumed, 
that they should not insist too strongly on their claims 
for higher rates of remuneration for day work. Many 
square pegs were in round holes. Students usually at- 
tended when they could, or would, and whatever classes 
they chose. Now the teaching staff system has been re- 
vised and some men at least will be devoted solely to even- 
ing work and others will be half on day and half on 
night work, : 

Students under 18 years of age at any rate mast un- 
dertake regular courses suited to their daily occupations, 
each course occupying three nights a week, two hours 
a night. The result has been that, the fees remaining 
normal, though at the end of last session some 12%.000 
students were on the rolls, during the registration week of 
this session, only 70,000 presented themselves. No doubt 
a few thousand more entries will be made, but many on 
the other hand will go away disappointed because the 
number of students will not justify a class in the subject 
at the particular institute. For the evening school has 
changed its name at least, and from being isolated centers 
the London evening schools are intended to become tech- 
nical, commercial, women’s and general institutes, senior 
or junior, all codrdinated. Quality, not quantity, is de- 
sired, and the engineer apprentice, for example, will have 
no place in a technical institute wood-carving class. His 
hobby, like everything else nowadays, will cost him more. 

Tneidentally, we may mention that of the 250 London 
evening institutes, 218 have inaugural lectures, one being 
delivered by Mr. Page, the American Ambassador to 
Great Britain, a compliment we are assured Londoners 
were not slow to appreciate. 


AMERICAN MACHINIST 





Voi. 39, No. 22 
The value of evening instruction is often questioned, 
Character must be brought by the working-class students 
and physical strength, and if, as has been suggested, pres- 
sure is to be exerted by employers on their youthf\:) em- 
ployes, so that evening study necessarily becomes « con- 
tinuation of day work, it is felt that the education author- 
ity is going too far and merely lengthening the working 
day. For in Great Britain people, if possible, work to 
live, not live to work, and the evening, short or lony, is 
free. In the past, evening classes, perhaps more especially 


those held in higher technical institutes, have not been 
without advantage to British engineering. They have 
supplemented the workshop aiid something more. [ut it 


must be admitted that their use has been mainly to en- 
able ambitious students to move from one social level to 
another, out of the engineering workshop say, into the 
drawing office, and so further on. Nowadays mere even- 
ing class work is probably insufficient for this. 

How far the new system will be of advantage to men 
in the shops has yet to be seen. Competent observers have 
asserted that British employers are not training men in 
sufficient numbers. Certainly if trained workers are really 
needed by the employers they must recognize the fact in 
the most tangible way. It is at least disconcerting to find 
that at the present time the London navvy is only about 
a dollar a week behind the ordinary skilled workman, 
though, no doubt, he works rather harder. 
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The. Price of Dullness 


Why are the advantages of sharp tools overlooked ? Why 
does the shop foreman allow drills to be ground by hand? 
Why does the same man fail to insist that reamers and 
milling cutters be kept sharp? These questions are fully 
justified, although they sound strange in the face of the 
many drill and tool grinders on the market. 

More driils are broken from being dull than from any 
other cause. A sensitive-drilling-machine manufacturer 
received complaint that one of his machines was breaking 
drills. He asked to have a few drills sent to him, ground 
them properly, sent them back, and there was no more 
trouble. A drill hand cannot grind drills properly by 
merely holding them against an emery wheel, and occa- 
sionally squinting to see how the lips are coming. (ne 
will be longer than the other, do all the cutting, and make 
an over-sized hole. If such a drill is crowded it is liable 
to catch and break. The dull drill not only takes more 
power to drive, but is in danger of splitting or twisting 
off at the tang. How many devices have been brought out 
to use up broken-tang drills! The greater part of all 
these things may be avoided by the intelligent use of a 
simple inexpensive drill grinder. 

During the past year, experiments have been carric'! on 
to determine the power required’ to drive reamers. The 
results are of little value except to show that the )»ower 
required to ream increases enormously as the resmer 
dulls. The same condition must be true of taps an« tap- 
ping. The dull tap, like the dull reamer, is the one that 
eats up power, and, further, the dull tap is liable to »reak 
off in the hole. 

These are almost axioms: The hardest tool to drive 
is a dull tool. The poorest cutting tool is a dull tool. The 
broken tool is a dull tool. Poor work, lost power and 
broken tools are the price of dullness. The obviovs way 
to cut this price is for someone to grind. 
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103-In. Vertical Shaper 


The illustration gives a general idea of a vertical shaper 
recently developed at the Pratt & Whitney Co.’s works, 
Hartford, Conn., the design of which is similar to the 
smaller machine of this type which was described in de- 
tail on pages 1057 to 1060, Vol. 35. The object has been 
to produce a machine which would handle regular slot- 
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VERTICAL SHAPER 











ting-machine work, and also that usually performed on 
the horizontal shaper. When operating internally the 
method of holding the work permits its completion at one 
setting. This same condition also applies largely to ex- 
ternal work. The swiveling ram-head permits the plan- 
ing of two or more sides of certain work at one setting. 
Furthermore, concave, convex or irregular surfaces which 
are difficult to machine on the horizontal shaper, are 
handled with ease on the vertical shaper by means of the 
rotary table. When working to a line such as on die work, 
the cutting tool always enters the work where the line is 
scratched, making it possible to follow the line accurate- 
ly. The angular adjustment to the ram is advantageous 
in working out dies as the desired clearance can be ob- 
tained, The working stresses tend to hold all of the parts, 
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SHOP EQUIPMENT NEWS : 
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such as knees and slides, together this is conducive to 
the continued accuracy of the machine. 

While the stability and power of the machine are suffi- 
cient for severe service on manufacturing work, it still is 
a precision tool and can be relied upon for delicate oper- 
ations. 

Both hand and power feed are provided. The entire feed 
mechanism is contained in one compact unit attached to 
the saddle at the right of the machine. 

The various power feeds are engaged through sliding 
pinions. They are advanced to the inward position for 
engaging the power feed by hand. The power feed is op- 
erative in either direction through a knob which operates 
a clutch, it being pulled in or out according to the di- 
rection desired. This mechanism gives a rapid feed ac- 
tion which takes place when the ram is at the extreme up- 
per point of travel. The tool being clear of the work at 
this point is not subjected to additional pressure on the 
return stroke, which results when feeding against. the 
cut. In operating the hand feed a crank wrench is used, 
the ends of the shafts being squared for this purpose. 
Micrometer dials are provided. The periphery of the ro- 
tary table is graduated in degrees. The various feed 
screws are absolutely protected against chip interference. 

The mechanism for actuating the ram is driven by 
means of worm gearing. The mechanism is so constructed 
that it forms a counter-weight for the ram. Four speed 
variations are provided by means of a four-grade cone; 
a very quick return being obtained. Any desired length 
of stroke is readily obtained. The position of the ram is 
changed by releasing a binder and adjusting the screw. 
The ram may be stopped and started independently of 
the countershaft through the action of » positive friction 
clutch. 

The angular adjustment of the ram 1s accomplished 
by mounting the ram in an independent bearing, the up- 
per part of which is pivoted on a trunnion which enables 
the bearing, together with the ram, to he swung at an 
angle, for which purpose suitable graduations in degrees 
are provided. 

A new style of tool post is used which does not project 
beyond the cutting edge of the tool. The tool post is 
carried in a clapper by means of which the same action 
is obtaihed as on the horizontal shaper or planer, which 
permits the tool to clear the work on the return stroke. 
Where it would be advantageous to bind the clapper solid 
with the head means have been provided whereby this may 
be accomplished. 

The maximum stroke of the ram is 1014 in.; diameter 
of the rotary table, 24 in.; longitudinal travel, 25 in.; 
transverse travel, 22 in. The maximum distance from 
table to under side of ram is 22 in.; from the table to un- 
der side of ram bearing, 12% in. The net weight of the 
machine is 5700 lb. and it may be furnished with the 
following additional appliances: 

Vise, angle plate, set of small tools and holder for die 
work, and positive stops for the transverse and longitud- 
inal feeds. 
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120x84-in. Cross Planer 


This machine was built specially for planing the steel 
frames for passenger cars but was so constructed that it 
could be changed at any time into a standard planer by 
substituting a standard crossrail for the special one, and 
making a few other minor changes. 

The crossrail saddles, as may be seen from the illustra- 
tion, carry slides arranged at right angles to the cross- 
rail and on these are mounted regular planer heads. West- 
inghouse reversing motors of 25 hp., mounted on each 
saddle and working through spiral 
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straight-edge extends sufficiently below the end of the 
paper to insure a good bearing for the triangle, even when 
work is being done at the extreme lower edge. 

The board is made in one size only, for drawings 9x12 
in. or smaller, and the paper is carried on a roll wnder- 
neath the upper end of the board, or small sheeis may 
be used. Space is provided to accommodate a fifi+-yard 
roll of paper. When it is used in the roll, the paper is 
pulled up through the spring-actuated wing at the top of 
the board and drawn down across it through the slot at 
the bottom, where there is another wing similar to the 





gears and through a rack bolted to the 
crossrail, provide the cutting force. 
The heads work toward each other and 
are electrically controlled so that one 
head waits until the other has com- 
pleted its stroke before reversal takes 
place. 

The table has two speeds, one for 
quick movement, about 20 ft. per min., 
and another variable for feeding the 
work after each stroke. The mechan- 
ism for this, which is operated by 714- 
hp. Westinghouse compound wound 
motor, is seen at the base of the ma- 
chine. The vertical and horizontal 
feeds to the heads are also obtained 
from this mechanism; they are con- 
trolled by the reversing dogs which 
trip a latch on the feed plate. 
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Control is obtained at all times 
through the handle shown on the ver- 
tical shaft which is connected to the 
master switch. Pendant switches also are furnished. 

The machine was built recently by the Betts Machine 
Co., Wilmington, Del. 


““No-Tack” Sketching Board 


The board shown was primarily designed for the use of 
estimators, engineers, chief draftsmen and tool design- 
ers, but it is also very convenient for others having oc- 
casion to make small drawings or free-hand sketches. A 
notable feature of the board is its freedom from obstruc- 
tions of any kind, no thumb-tacks being necessary to 
hold the paper in position. The necessity for a T-square 
is also eliminated as the mahogany straight-edge along 
the left-hand side is trued up along its inner side, so 
that a large triangle may be placed against it, and used 
in place of the T-square. It will be noted that the 

















“No-Tack” SKETCHING BoarD 


120x84-IN. Cross PLANER 

one above. Rubber disks are inserted in the edges of 
these wings and they hold the paper in such a way 
that it may be tightly stretched. 

The convenience of the board and the rapidity with 
which drawings and sketches may be made upon it are 
points which will find favor with those using it. 

The board is made of finished pine and the fittings 
are of brass. It is a recent product of Chamberlin & 
Shropshire, Bridgeport, Conn. 


Improved Hand Miller 


The John Steptoe Shaper Co., Cincinnati, Ohio, has 
improved its hand miller, by the addition of a quick-re- 
turn table feed, a new lever latch and a lengthened table. 
These improvements have been put on the regular screw- 
elevating knee type of miller, as shown. Ordinarily the 
feeding of the work to the cutter is done with the lever 
shown just at the left of the front of the column. |'ow- 
ever, as this lever normally moves the table only five 
inches, some method must be used to lengthen the move- 
ment for work requiring a longer cut. This is dove by 
means of the latch. The operator, having made one 
stroke, shoves up the knob on the end of the lever with 
his thumb, and draws the lever back, letting the ‘:tch 
slip into another notch in the disk on the pinion aft. 
This may be repeated, if necessary, for the entire leng h of 
the table feed, 191% in. 

The quick return is accomplished by lifting the latch on 
the lever, and striking the capstan wheel at the left with 
the hand, spinning it and running the table back in 4 
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IMPROVED HAND MILLER 


fraction of a second, stops being set to prevent overrun. 
This capstan may also be used, instead of the lever, for 
feeding the table in, if desired. In this case, the lever latch 
is disengaged by pushing up the knob and turning it half- 
way around. The improved feed and quick return make 
this machine especially useful in trimming long gated 
aluminum castings, slitting brass work, either singly or 
in strings, and the like. 
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Heavy Plate-Straightening Rolls 


The illustration shows a set of heavy plate-straighten- 
ing rolls, the size of which is hardly apparent from the 
halftone. It is claimed to be one of the largest, if not 
the largest, plate-straightening machine built in this 
country and the fotlowing dimensions will give a good 
idea of its size and capacity. 

The distance between the housings or uprights is 125 
in. There are six forged-steel rolls finished to 16 in. in 
diameter; three of these rolls are in the upper tier and 
three in the lower. Two of the upper 
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vent sudden drop after the operation is complete. The 
raising and lowering of two of the upper rolls is accom- 
plished by power taken from the main spur gear through 
a friction clutch. Bearings for all the rolls are bronze 
and the adjusting screws for roll elevation operate through 
cast-steel threads, bushed in the housings to prevent the 
stripping of the threads. All the gearing is of steel, the 
main spur gear having a 10%-in. face. A substantial 
bearing is provided for the outer end of the lower rolls 
carrying the steel gears conveying motion between these 
lower rolls. 

The machine weighs 120,000 lb., and is a recent product 
of the Hilles & Jones Co., Wilmington, Del. 
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Boring Tools 


The Davis Boring Tool Co., St. Louis, Mo., recently 
made a set of boring tools on order, that differs somewhat 
from their ordinary line. These tools are known as their 
Style S, and the cutters are made unusually heavy for 
boring tough steels. The bodies of these tools are also 
made heavier, to give the cutters proper support. At the 
same time they are turned down and made flat on two 
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sides, as shown, for chip clearance. The first or rough- 
ing cutters are made especially for rough boring, the cut- 
ting end proper being ground at an angle that causes the 
chips to curl in a manner similar to those from a lathe 
tool. The finishing cutters are ground entirely different- 
ly. They are slightly concave, which causes the chips to 
curl nicely, but at the same time will bore a smooth hole 
when using a very coarse feed. 





rolls are placed alternately with the 
lower rolls to provide the usual cor- 
rugating action on the plate passing 
through. The third upper roll which 
has independent adjustment, both ver- 
tically and laterally, is intended to 
pinch or stretch the plate at any de- 
sired point. At its maximum capac- 
ity the machine handles up to 1% 
in. thickness of 344 per cent. nickel- 
steel plates at a roll speed of 40 ft. 
per min. 

The machine is operated by a West- 
inghouse 100-hp. variable-speed re- 
Versing motor, supported on a cast 


frame directly connected to the main Am.Macuinist 





























driving shaft through cast-steel gears _— : 
with cut teeth. The pinching roll is 
counterbalanced at each end to pre- 
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Steam-Driven Hydraulic Pump 


The illustration shows one of a new line of steam- 
driven hydraulic pumps built by the Hydraulic Press 
Manufacturing Co., Mount Gilead, Ohio. Based on the 
steam-end dimension the line covers 12 sizes, and on the 
water-end dimensions 71 sizes. This pump is of the 
single-cylinder, double-acting type. 

The stroke is longer than has been provided by pre- 
vious designs. The number of strokes is proportionately 
less. This reduces the slippage at the water valves as 
well as the wear on all moving parts. 
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mined maximum pressure is reached, and regulaics the 
speed of the pump to any number of strokes for which 
it may be adjusted, thus preventing the pump fro. rac 
ing, should the pressure be released suddenly. 
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Modern Cross-Slide Turret Lathe 


The Modern Machine Tool Co., Cincinnati, Ohic, has 
improved its flat turret lathe by the addition of a . 
slide, as shown. ‘This cross-slide is of unusually broad, 
heavy construction; having 195 sq.in. of bearing surface on 
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Another advantage is that.a given 
steam pisten can be used with vari- 
ous sizes of water plungers to give 
capacities desired, or the steam pres- 
sure may be reduced to obtain a given 
Water pressure. 

The design of valves and gears pro- 
hibits the short stroking of the pump. 
The steam valve-gear permits adjust- 
ment to be made while the pump is in 
motion. The cushioning of moving 
parts is positive and does not require 
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adjustment. 


























ends for pressures 
above 2000 lb. The water valves are 
large in area. All the valve seats are 
removable and all parts are accessible. 

Mounted on the steam chest is shown the pressure and 
speed governor which regulates the speed and pressure 
of the steam-driven hydraulic pump. It can be used as 
a simple automatic control for any make of hydraulic 
steam pumps. It is provided with an adjustment which 
can be set to govern any speed and pressure desired. It 
euts off the steam supply te the pump when the predeter- 


for all water 


Hyprautic Steam Pump witH PRESSURE AND SPEED 


GOVERNOR 


the carriage, and has a long narrow dovetail guide to pre- 
vent cramping. It has a full-length taper gib to take up 
wear and a parallel gib to hold it down. The center posi- 
tion is automatically and positively located by a taper 
locking bolt on the head end of the carriage, which may 
be disengaged when the cross-feed is used. There are 
ten stops which stop the slide at any point in either di- 
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rection of its 7 in. of travel. The ten stops may all be 
ed for one tool or in any combination for any series of 
tools. These stops are engaged by a series of plungers, 
ocated at the front of the carriage, all of which are op- 
ative from any location of the slide; it is not necessary 
manipulate the cross-slide or turret. 

The machine does not need to be stopped to en- 
xe the independent cross-feed in either direction, as the 
siart, stop and reverse are controlled by a single lever 
entirely independent of the carriage feed. When the 
cross-feed is operated by hand two bevel gears transmit all 
the motion, avoiding the strain on the screw and other 
parts, common to a heavy train of gears. The gradua- 
tions for the micrometer adjustments of the cross-feed 
screw are cut in the periphery of the handwheel, making 
them more readable and satisfactory than when carried 
on a small disk. 

A 15-in., three-jaw, geared scroll chuck, with four sets 
of jaws, is regularly furnished. The principal dimen- 
sions of the lathe are: Swing over V’s, 20 in.; swing over 
carriage, 16 in.; swing over turret, 6 in.; travel of car- 
riage, 26 in.; travel of cross-slide, 7 in.; hole in spindle, 
23% in.; range of speed, 18 to 350; range of feed, 0.005 
to 0.085 in.; counterspeed, 225 and 112; reverse, 225; 
floor space, 4x11 ft.; net weight, 6150 lb.; erated, 6750 
Ib.; boxed, 6950 Ib. 
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A 22-In. Gear-Driven Drilling 
Machine 


The illustration shows a 22-in. all-geared manufactur- 
ing drilling machine, built by the Barnes Drill Co., Rock- 
ford, Il. It will drive high-speed twist drills from % 
to 2 in. at suitable speeds and feeds. 
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All bearings except the spindle sleeve and cross spin- 
dies, are automatically lubricated. Oil is pumped by a 
geared pump in the reservoir of the machine and dis- 
tributed constantly to all gears and bearings. 

All transmission gears, except the friction-clutch gears, 
are cut from a special high-grade steel, and are heat 
treated. There are eight changes of speeds, from 58 to 
575 r.p.m., all controlled by levers within easy reach 
of the operator. The spindle may be stopped by placing 
the shifter lever in neutral position, or by throwing out 
the clutch gear. 

There are ten instant changes of geared feeds, from 
0.003 to 0.093 in., controlled by levers directly in front 
of the operator, and feeds are indicated on the index 
dial plate. A safety collar protects the machine against 
damage from overload. 

Distance, center of spindle to face of column, 11 in.: 
maximum distance from table to nose of spindle with 
No. 5 taper, 32 in.; spindle travel, 14 in.; size of table, 
working surface, 20x14 in.; vertical travel of table, 23 
in. ; floor space, front to back, 65x31 in.; net weight, with 
regular table and oil-pump attachment but without mo- 
tor, 2620 lb. 
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Light H older 


The adjustable light holder shown is constructed 
throughout of drop-forgings and steel, with the exception 
of the fiber insulation and the lamp socket. It has a 
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universal adjustment and is adapted for use in the shop 
or office. For machines having T-slotted tables a special 
T-slot base is provided for the holder. 
This fixture is made in a variety of styles and sizes 
by W. H. Hill, Cambridge Springs, Penn. 
9 
ee 
What gives promise of an important step in conserving 
the supply of natural gas of the United States has been de- 
veloped by experiments made by the Bureau of Mines of the 
Department of the Interior. The system is said to be exceed- 
ingly simple and to consist principally of pumping a mud- 
laden liquid into the oil wells and in the adoption of certain 
modifications in the present methods of boring. Tests just 
completed in the Oklahoma oil fields are reported to have 
resulted in an annual saving to the State alone of at least 
$15,000,000 by shutting off the escape of gas. 
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Gears for Machine-Tool Drives 
(Continued from page 906) 


The Lewis formula with the modifications made by Carl 
G. Barth as given in the “American Machinist Gear Book,” 
pages 57 and 58, is the well beaten path usually followed in 
selecting the best materials for gearing, and when properly 
used, there is a reasonable field of uses for all materials. 

Cast iron can be used in all places where there is sufficient 
room for the proper dimensions and, when not overloaded, 
the teeth wear to a polished and glazed surface so charac- 
teristic of this material. When slightly overloaded, the wear- 
ing surface of the teeth becomes crushed and cut at the pitch 
line and then wears out very rapidly; when considerably 
overloaded, failure occurs through breakage. 

Steel iron, or semisteel, as it is sometimes called, is made 
of a mixture of steel and cast iron and when made of the 
proper proportions, is a very tyood improvement over cast 
iron, being strong enough to carry about 50 per cent. more 
load and giving very similar results in regard to wear and 
breakage. 

Low-carbon steel gears will carry from two to two and a 
half times the load for cast iron; when slightly overloaded 
they wear a line depression across the face of the teeth at 
the pitch diameter and when continuously overloaded soon 
wear out. 

Steel gears containing about 20 per cent. carbon can be 
case-hardened after being machined; when so treated they 
will stand considerable use without wear and are especially 
valuable for pinions meshing into large gears. 

The high-carbon and alloy-steel gears will stand loads pro- 
portionate with the permissible stresses for the various ma- 
terials. These steels may be heat-treated before machining, 
which will allow large pieces to be greatly toughened and 
strengthened and then finished to the required accuracy, 
whereas, if the same pieces were hardened after machining, 
the resulting distortion would make such an operation im- 
possible. 

When the nature of the piece will permit, the alloy steels 
may be hardened throughout when all machining is com- 
pleted and then drawn to the proper temper so as to make an 
almost indestructible gear. 

E. A, Muller. If cast-iron gears were inadequate for their 
purpose, I should be the first to discard their use. In view, 
however, of the most excellent results obtained with them, 
such a move would not be warranted, especially when the 
substitution of heat-treated alloy-steel gears would simply 
increase the cost of a machine. 

If a large amount of mechanism subjected to heavy loads 
must be placed in a small compass the cast-iron gear is un- 
equal to the requirements, but in many machine tools much 
space is available for the driving gears and there is really 
no excuse for adding to the cost of these machines by design- 
ing the equivalent of automobile enemies gears for ma- 
chine-tool drives. 

Since 1893 I have used Wilfred Lewis’ formula for safe 
working pressure on gear teeth with uniformly excellent re- 
sults. Neither wear nor breakage has been objectionable; in 
fact, gears in use six years on machines in hard service show 
no appreciable wear. Cast-iron gears and steel pinions pro- 
portioned in accordance with the Lewis formula should not 
exceed 1200 ft. pitch line velocity. Experience with gears de- 
signed by this formula indicates that cast-iron gears can 
transmit greater horsepower without failure, but that wear 
begins to increase considerably as the load increases. 

The King Machine Tool Co. do not use heat-treated or 
hardened-steel gears at all. In such machinery where ample 
space is provided for gearing, I do not believe that properly 
proportioned cast-iron gears and steel pinions can be im- 
proved upon. However, where conditions obtain as in auto- 
mobile transmissions, heat-treated and hardened-steel gears 
are indispensable. 

Another machine builder writes: We find that cast-iron 
and mild-steel gears work very satisfactorily for machine- 
tool drives wherever there is room enough t» make them 
of the proper size to avoid extreme wear. This is particularly 
true where the gears can run in oil. In general, of two sets 
of gears of the same dimensions, running under the same 
load, at the same speed, the one made of unhardened steel 
will run more smoothly than the one made of hardened steel. 
The question of hardened versus unhardened gears is there- 
fore one of space and weight limitations. It should be noted 
that cast iron running with a cast iron, or a steel pinion run- 
ning with a cast-iron gear is a good combination, but that 
two mild-steel gears running together, particularly at high 
speeds, should be avoided under any circumstances. 

The objections to cast iron are on the ground of liability 


AMERICAN MACHINIST 





Vol. 39, No. 22 


to breakage in the case of work involving hammer blows or 
sudden or reversed stresses. There is no great Objection from 
the standpoint of wear, where gears of the proper size can 
be used and where constant lubrication is provided. 

For ordinary machine-tool work we have found by ex. 
perience that the Lewis formula, with the strength fa 
originally given, gives gears that are from 25 per cent. 
per cent. too strong. 

Harder steels give better results from the standpoint of 


ctors 
to 40 


wear and abrasion, as well as of strength. When it becomes 
necessary to use hardened gears, there is nothing better ‘nan 
to follow automobile practice closely, using chrome nickel] 
or similar materials heat-treated in the approved manner. 
We should be inclined to anneal them as thoroughly as 
possible before machining in order to have the tooth surfaces 
cut as accurately as possible. At the same time, with the 
shaper tool of the gear shaper it is possible to machine veears 
for a finishing cut that are heat-treated so hard that a file 
will barely touch them. This is done by several firms, using 


turpentine as a lubricant, with very good results. 
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National Founders’ Association 


At the annual meeting of the National Founders’ Associa- 
tion held at the Hotel Astor, New York, N. Y., on Nov. 19 and 
20, the following officers were elected for the ensuing year: 
W. H. Barr, president; Otto H. Falk, vice-president; J. W. 
Taylor, secretary. 
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LAROR ATONE MANUAL OF TESTING MATERIALS. By Wm. 


Hatt and Scofield. One hundred and twenty- 
—e. 5x7%-in. pages; 26 illustrations; indexed; cloth 
McGraw-Hill Book Co., New York, 


bound. Price, $2, net. 
_ oe 


This manual is the outgrowth of 18 years’ operation of 


. the laboratory for testing materials at Purdue University. In 


its original form it was published by the senior author and 
later, with the assistance of Professor Scofield, was enlarged. 
It has since undergone another process of enlargement, and 
has been brought out by its present publishers. The list of 
experiments has been increased, and there has been added a 
more complete treatment of machines and apparatus. The 
purpose of the volume is to relieve the instructor of the 
necessity of explaining details of mechanical procedure, and 
thus permit him to devote his time to matters of greater edu- 
cational importance. 

It is divided into six chapters with these headings: Gen- 
eral Instructions; General Definitions; Materials Stressed Be- 
yond the Elastic Limit; Testing and Testing Machines; List 
of Experiments; Instructions for Performing Experiments. 
The last chapter, which takes up about one-half of the book, 
is divided into seven articles. These relate to testing ma- 
chines, iron and steel, tests of wood, tests of cement, study 
of aggregates, proportioning mortars and concretes, tests of 
concrete and other brittle materials, tests of road materials. 
Four appendices give common formulas, strength specifica- 
tions for steel and iron, standard forms of test pieces and 
strength tables. 
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Philip O. Geier, treasurer of the Cincinnati Milling Machine 
Co., sailed on Nov. 20 for a three-months’ European honey- 


moon trip. 
Cc. V. Kerr, organizer of the Kerr Turbine Co., ani re- 


cently with McEwen Bros., Wellsville, N. Y., has joined the 
centrifugal pump department of the A. S. Cameron ‘Steam 
Pump Works, New York, N. Y. 

Henry Waterman, until recently general superintendent 


of the International Harvester Co.’s Milwaukee plant, has re- 
signed in order to become manager of design and manufac- 
ture for the M. Rumely Co., LaPorte, Ind. 


Cc. W. Adams has been appointed assistant to the vresi- 
dent of the Link-Belt Co., with headquarters in Chicago. M'- 
Adams was formerly superintendent of the Nicetown works 
in which he will be succeded by Frank Oakes, formerly se®- 
eral shop foreman of the Chicago works. 
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The Halterbeck Wood-Milling Machine 


SYNOPSIS—A wood-milling machine which will cut 
many intricate shapes heretofore made by hand, and with 
which tt is necessary to use only one size of cutter for 
various shapes and sizes from 34 to 12 in. radius. The 
cutter can be controlled so that any arc, within the limits 
uf the machine, or any part of the arc may be machined 
at will, The pattern is finished with a smooth surface 
and hand work ts unnecessary, except sandpapering. 
% 

The G. Piel Co., Long Island City, N. Y., has developed 
a wood-milling machine, shown in Fig. 1, which has been 
designed to do a large variety of work heretofore done by 
hand. One cutter only is required to make curves either 
concave or convex, and the table and cutter feeds are 
arranged in all directions—longitudinal, lateral, oblique 
and rotary, as well as up and down. The machine will 
also cut cones, helical cylinders of uniform, increasing or 
decreasing diameter, and spirals either concave or convex. 
The machine, when using a 114-in. diameter cutter A, 
has a cutting capacity of from 34 in. to 12 in. radius. A 
flat cutter is supplied for milling flat surfaces. From 
the center of the cutter to the inside of the column B 
is 36 in., the circular table is 40 in. in diameter; the 
machine has a base 614% ft. by 30 in., and a height of ap- 
proximately 8 ft. The table has 14-in. adjustment in 
height, a cross feed of 30 in. and can be moved out 44 in. 
The cutter runs at a speed of 3000 r.p.m. 


OPERATION OF THE MACHINE 


The machine is driven by a belted pulley C mounted 
on a shaft. On the other end of this shaft is fastened a 





the work. This connecting rod can also be set so that 
not only a certain length of arc may be cut, but also, by 
adjusting the table any certain part of that arc may be 
milled. The connecting rod is fastened to a segment D 
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Fig. 2. Srroke-ApJusTING MECHANISM 


small pinion, which drives a large gear D. The height 
of the table position is controlled by the handwheel £, 
and the table plate can be revolved by means of the 
handle F, which turns a worm meshing into a worm 
Wheel fastened under the plate. The cutter is driven by 
the belt G, which drives through the upper pulleys a 
shaft passing through a sleeve. The shaft is fitted with a 
spline, which allows the cutter to be raised or lowered at 
the will of the operator. 

Fig. 2 is the rear of the machine and shows the large 
gear A (D, in Fig. 1), which is made with serrations on 
ts face to enable the end of the connecting rod B to 
be set in various positions for cutting any desired arc on 








Fig. 3. MACHINE witH CuTTER Set AT AN ANGLE 


which is in mesh with a gear on the swinging arm £, 
thus transmitting the motion to the gear. 


MACHINING WITH CUTTER AT ANGLE 


A bevel gear, mounted on the front end of the shaft 
for the gear A, Fig. 3, transmits the motion to the shaft 
B and through bevel gears to the shaft on the rear of the 
machine at C, Fig. 2. The table is moved in or out by 
power when either of the two gears C, Fig. 3, are in mesh 
with one of the center gears. Two gears are provided to 
give the table two speeds. The two upper gears D are for 
changing the stroke in order that the cutter may feed 
deeper into the work. Two gears are provided here 
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also, to enable either of the two speeds to be used. The 
halftone shows the swinging arm FH thrown over 45 deg., 
with a flat cutter in operation. The machine is so con- 
structed that a 45-deg. adjustment may be obtained in 
either direction from the vertical center line. 


MILLING A CoNCAVE SURFACE 


Fig. 4 shows the machine milling a concave surface. If 
it is desired to increase or decrease the radius of the work 
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one of the upper gears A is placed in mesh. This may 
also be accomplished by means of the handwheel shown. 
The shaft C is operated by gear D for feeding the t:\,\e 
longitudinally. 

When it is desired to mill a convex surface, the sw?) - 
ing arm is turned around on its axis 180 deg. and locked 
by an index pin provided for that purpose. When 
ting a pump or similar section, both trains of gear: 4 
and D are put into mesh. As the gear combinations are 
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the same, the cutter stroke and table travel will be at the 
same rate and a surface, the inner side of which is con- 
centric and the outer eccentric with the center of the pat- 
tern, is milled. 

A detailed drawing of the machine is shown in Fig. 
6. In this illustration may be seen the driving pulley 4. 
This pulley transmits the motion to the large gear 3, 
which operates the gear segments, as described. This, as 
explained, controls the cutting are of the machine. The 
rest of the machine operations may be easily followed by 
reference to the various illustrations. . 
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Figs. 7 and 8 show some patterns which have been 
made on the machine. At A, Fig. 7, is a core box for a 
pump easing, the inner edge being concentric and the 
outer edge eccentric with the center line. The large end 
of the box is about 20 in. in diameter, the small end 
16 in., and the surface was finished as shown, in about 
three hours. 

The pattern B for the pump was made in about the 
same time. The pattern C was made on the machine to 
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come torn and made even more indistinct than it is at 
present. The draftsman cannot trace it because the lines 
are too indistinct to look at through the tracing cloth 
and redrawing it would be a rather costly item. 

I had an instance of this recently where an individual 
brought me an ancient blueprint, the only record, and 
desired me to duplicate it. After a little experimenting 
with another blueprint, I found, that if the white lines on 
the print were inked over, a very presentable blueprint 























Fic. 4. Macutne Cuttine a Concave SURFACE 


Fig. 5. CLoszE View oF SWINGING ARM 
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Fig. 7. 


see the effect of the cutter on the wood, as regards the 
finished surface. It will be seen that where the cutter 
went through the pattern a clean, sharp edge is left, the 
cutter having no tendency to tear away the wood. 

ig. 8 shows two other shapes made on this machine. 
The various patterns shown in these two illustrations were 
made with one size of cutter and without any handwork 
whatever, ; 


Copying Old Blueprints 
By H. P. Reston 


There is often trouble, in drawing offices, in having 
some old blueprint record creased and hardly decipher- 
able. To work from it is not advisable for it might be- 


SoME OF THE PATTERNS MADE ON THE MACHINE 
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could be obtained from exposing this as one would do 
a tracing. So I went ahead and inked over the white 
lines on the old blueprint with india ink. This, as you 
can imagine, was a very much easier way than tracing it. 
When this was finished, I placed the print in the print- 
ing frame and obtained several blueprints from it as if 
from a tracing. 


os 
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So much confusion exists regarding the distinction between 
penzine, gasoline, naphtha, etc., that a paper presented by 
Dr. Robinson before the Engineers’ Club of Philadelphia is 
of interest. This paper classifies the various products of 
petroleum, also describes in a general way the methods of 
production and the underlying principles. One point of par- 
ticular interest, not generally appreciated, is that the pipe- 
line system for crude oil is complete from Oklahoma to the 
Atlantic Coast. 
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Repairing the Machine Equipment 
. By Frep H. Cotvin 


Repair work in the average machine shop is usually 
connected with breakdowns which must be fixed up at 
the earliest possible moment, and which become 
emergency jobs, taking precedence over all other work. 
The general and systematic repair of machines in order 
to restore them to normal conditions of accuracy and 
production is unfortunately almost unheard of, even in 
very large shops. This makes it necessary for us to go 
to the railroads for the best examples of systematic repair 
work which takes care of the normal wear and tear of 
machines, the machines in question being the locomotives 
and other rolling stock which is subject to constant and 
rapid wear. 

In the old days of small railroading, locomotive repair 
was carried on very much as machines are repaired in the 
average shop today. They were run as long as possible, 
and then turned into the shop to be repaired in the 
shortest time in which the work could be done. In fact, 
every repair was almost an emergency job. 

In order, however, to keep the large railroad repair 
shops running at anything like a fair efficiency it has been 
necessary to thoroughly reorganize the way in which the 
work is handled, so that a normal force can handle the 
work of repair day after day, making the special jobs 
due to wrecks and other unusual causes the only work 
which comes under the emergency head. 

In order to do this, it is necessary for the division 
master mechanic to know the condition of each locomotive 
on his division, so as to plan the normal length of time 
it can stay in commission and give the shop man some 
idea of the date when it will be necessary for it to receive 
repairs. In fact the old condition, in which the motive 
power was the controlling end, is almost past. Hence, 
instead of the motive-power department sending locomo- 
tives to the shop unannounced with a specified date when 
they must be finished, the shop now notifies the master 
mechanic when they will be in a position to handle a 
certain number of locomotives from his division. His 
system of records shows him the condition of each engine 
due to normal wear, and he knows the locomotives which 
are due to go through the shop next week or next month. 

Locomotive performance is almost entirely on the basis 
of mileage, experience having shown the number of 
miles which a locomotive of a certain class can be safely 
run between shoppings. A close account of mileage is 
kept on sheets or cards, and when the assigned mileage 
is run, the locomotive goes to the shop unless the master 
mechanic believes it advisable to run them another 30, 
60 or 90 days, as the case may be. This is all figured 
out beforehand, so that the shop can be notified in ad- 
vance, of the locomotives that will be sent from each 
division. 

The different types of repairs are scheduled something 
as follows, this being the practice of the Lake Shore & 
Michigan Southern Ry.: 

G: General, and includes all heavy repairs (now Nos. 1 

and 2, icluding fireboxes), so that locomotives are in 
first-class condition, and with intermediate repairs will 


make their full assigned mileage. 


I: Intermediate repairs, to be made at the time each loco- 
motive has made one-half of the full assigned mileage. 
Consists of examination, and repairs, if necessary, to 
the..cylinder packing, valves, crossheads, driving 


boxes, tires and flues, so that the locomotive will com- 
plete the full assigned mileage. 
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of all other repairs, e) 


: Light repairs consisting J _ re 
,’ and w usually be do. 


“Running and Accident 
engine houses. 

: Accident and wreck repairs. 

: Running repairs, or what is commonly done at e: ne 


turns. 
: Flues. “F” affixed to “G” indicates that all flues } ive 


been renewed or enough to carry the locomotive «+ °a!y+ 
to “I” repairs. When affixed to “I,” indicates at 
sufficient flues have been renewed for the locom: ve 
to complete the full assigned mileage. _ 
“A” affixed to any of the above repairs shows tho n- 
gine received Accident or Wreck repairs, in ad on 
to other repairs indicated. ‘ 


The cards used for keeping track of the conditio:. of 
locomotives are duplicated in both the office of the ¢ 
sion master mechanic and the shop superintendent. In 
this way, both parties know the condition of the locc>o- 
tives in service, the only difference being that the shop 
superintendent has a record of the locomotives on al! the 
divisions which look to him for repair. 

On the Lake Shore & Michigan Southern Ry. a sysiem 
of small colored cards is used to designate the condition 
of the locomotives. These are arranged as follows: 


Locomotives which have run less than one-half the 
signed number of miles are shown by a white card. 

Locomotives that have run over one-half their assigned 
mileage and have not received intermediate repairs, a green 
card. 

Locomotives that have received intermediate repairs, a 
yellow card. 

Locomotives that have reached or exceeded assigned mile- 
age, a red card. 

Locomotives that have reached or exceeded one-half the 
assigned mileage and which the master mechanic advises will 
not need to receive intermediate repairs for from 60 to 90 
days use the same green card as before, but with a small 
brass O. K. fastener clipped to it. This fastener is used on 
all the cards except the white to indicate that they are be- 
lieved to be in condition to run from 60 to 90 days longer. 


In this way, the shop superintendents can always know 
what locomotives are due to come to the shop for repairs 
each month, and he can run his shop accordingly, so as 
to keep each department at a point of efficiency which 
would be unattainable by the old method. This is ren- 
dered even more necessary in these days when our work- 
men are so largely specialists, while in the old days a ma- 
chinist could handle almost any job in the shop, unless 
it were boiler making and even make a fair stab at that. 

A somewhat similar system of cards could, of course, 
be used in keeping track of new work of a similar kind, 
if the sales department and the shop would work togetler 
as to deliveries in the same way that the shop superin- 
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tendent and the master mechanic are kept informed a+ to 
the date locomotives will go into the shop and be delivered 


from it. For on most large railways the number of «ays 
required for different kinds of repairing can be very ac- 
curately predicted, so that there are probably no more 
eases of delay than where machines are being manv‘ac- 
tured for the market. 

With large manufacturing plants it should be po 
to arrange the repairs on the machines which they «se 
according to some similar scheduling system, so that 


machine can be regularly inspected and repaired }: ‘ore 
it reaches the condition where an absolute overhauli ': !s 
necessary. 


Such inspection and repair would not only sav: 
siderable time at the end, but would prevent much in 
fect work which now has to be rejected by the inspe: ‘or. 
For it cannot be questioned that the quality of the work 
is often affected by defects in the machines used. 


The total mileage of public roads in the United Sta’ 
2,222,248, and the total of improved roads is 224,485, 0: 
per cent. 
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Influence Of The Early Tool Builders 


By JosepH W. Ror* 


SY VOPSIS—The influence of machine tools and ma- 
chine-tool builders on the development of modern in- 
dustrial life is traced from its inception, that ts, the in- 
vertion of the Watt engine. 

3% 

Most well informed persons are aware of the influence 
which machinery in general has had on modern indus- 
trial life. Very few, however, even of the tool builders 
themselves, realize the part which machine tools have 
chad in that development. 

Three elements came into industrial life during the 
latter part of the eighteenth century. The development 
of modern banking and the stock company brought out 
from their hiding places the small private hoards, united 
them, and made them available for industrial undertak- 
ings operating on the scale called for by modern require- 
ments. Second, Watt’s development of the steam-engine 
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tools which could make it a commercial success. His 
chief difficulty lay in keeping the piston tight. He 
“wrapped it around with cork, oiled rags, tow, old hats, 
paper, horse-dung, and other things, but still there were 
open spaces left, sufficient to let the air in and the steam 
out.” Small wonder! for we find him complaining that 
in an 18-in. diameter cylinder, “at the worst place the 
long diameter exceeded the short by three-eighths of 
an inch.” When Smeaton first saw the engine he re- 
ported to the Society of Engineers that “neither the tools 
nor the workmen existed that could manufacture so com- 
plex a machine with sufficient precision.” 

Smeaton himself had designed a boring machine in 
1769 for the Carron Iron Works for machining cannon, 
an illustration of which is given in Fig. 1. It consisted of 
a head with inserted cutters mounted on a long, light, 
overhung boring bar. The work was forced forward on 
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Fig. 1. CANNON-BoRING MACHINE DESIGNED BY SMEATON 


and its application to continuous rotative motion gave 
the requisite source of power. But neither the steam en- 
gine itself nor the machinery of production was possible 
until the third element, machine tools, in the modern 
sense, supplied the means of working metals accurately 
and economically. 


PROBLEMS INVOLVED 


[t may be well to glance for a moment at the prob- 
lems involved in building the first steam engine. Watt 
had been working for several years on the steam engine 
When the idea of the separate condenser came to him 
on that famous Sunday afternoon walk on the Glasgow 
Green, in the spring of 1765, and to use his own words, 
“in the course of one or two days the invention was thus 
far (that is, as a pumping engine), complete” in his 
mind. . He was a skilled instrument maker and his first 
small model was fairly successful, but when he undertook 
“the practice of mechanics in great,” his skill and the col- 
lective skill of those about him were incapable of boring 
satisfactorily a cylinder 6 in. in diameter and 2 ft. long; 
an he had finally to resort to one which was hammered. 
For ten weary years he struggled to realize his plans in a 
ful!-sized engine, unable to find either the workmen or the 
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*Assistant professor of machine design, Sheffield Scientific 
School, Yale University. 


Fig. 2. EArty Woop-Turnine LATHES 


a rude carriage, as shown. The method of supporting the 
cutter head, indicated in the section, shows an ingenious 
attempt to obtain a movable support from an inaccurate 
surface. One need hardly say that the work was inac- 
curate. 

Fortunately, in 1774, John Wilkinson, of Bersham, hit 
upon the idea, which had escaped Smeaton and even Watt, 
of making the boring bar heavier, running it clean 
through the cylinder and giving it a fixed support at the 
outboard end. The superiority of this arrangement was 
at once manifest, and in 1776 Boulton wrote that “Mr. 
Wilkinson has bored us several cylinders almost without 
error; that of 50 in. diameter, which we have put up at 
Tipton, does not err the thickness of an old shilling in 
any part.” For a number of years, Wilkinson cast and 
bored all the cylinders for Boulton and Watt. 

The importance of the timely aid of Wilkinson’s boring 
machine can hardly be overestimated. It made the en- 
gine a commercial success and was probably the first 
metal-working tool capable of doing large, heavy work 
with anything like present-day accuracy. 


Tue Toous or 1775 


We hardly realize the crudity of the tools available in 
the eighteenth century. In all machinery the principal 
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members were of wood, because that could be worked 
by the hand tools then in use. The fastenings and smaller 
parts only were of metal, castings and forgings fitted by 
hand. There were lathes, of the simplest form, with di- 
rect drive on the live spindle, used for turning wood, like 
Fig. 2, taken from the French “Dictionnaire des 
Sciences,” published in 1772. 

They were almost useless for metal cutting as they 
lacked both the necessary power and a holding device 
strong enough or accurate enough for guilding a tool. 
The slide rest, while it had been invented, had not.been 
put into practical form or general use. There were a few 
rude drilling and boring machines, but no planing ma- 
chines, either for metal or wood. The tool equipment 
of the machinist, or “millwright,” as he was called. con- 
sisted chiefly of a hammer, chisel and file. The only 
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eral machine tools of the present day; the boring ma- 
chine, engine lathe, planer, shaper, the steam hammer 
and standard taps and dies. Somewhat later, but jar- 
tially coincident with this, America developed the special 
machine tool, the drop hammer, automatic lathes, the 
widespread commercial use of accurate gages, and the 
interchangeable system of manufacture. 

In a generalization such as this, the broad lines o! in- 
fluence must be given the chief consideration. Some of 
the most valuable general tools, such as the universal 
miller, the grinder; and parts of the standard tools as 
the vertical V’s and apron in the lathe, are of American 
origin ; and on the other hand the interchangeable sysiem 
of manufacture, in a highly developed form, was in op- 
eration in England in the manufacture of ships’ blocks 
at Portsmouth shortly after 1800. But, with all allow- 
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Fie. 3. Stme Rest DEVELOPED 
Previous To 1717 


measuring devices were calipers and a wooden rule, with 
occasional reference perhaps to “the thickness of an old 
shilling,” as above. Hand forging was probably as good 
or better than that of today. Foundry work had come up 
to at least the needs of the time. But the appliances for 
finishing metal were !ittle better than those of the Middle 
Ages. 
THE TurNING PorInt 

Such was the mechanical equipment in 1775; practical- 
ly what it had been for generations. By 1850 it was sub- 
stantially that of today. In fact, most of this change 
came in one generation, from about 1800 to 1840. Since 
that time there have been many improvements and refine- 
ments, but the general principles remain little changed. 
With so wonderful a transformation in so short a time, 
several questions rise almost inevitably: Where did this 
development take place, who brought it about, and why 
was it so rapid? 

The first question is fairly simple. England and 
America produced the modern machine tool. In the 
period mentioned, England developed most of the gen- 


Fic. 4. ANoTHER ForM OF 
EarLty Suiipe Rest 


Outp FrencH Rosst-ENGINE 
LATHE 


Fig. 5. 


ances, most of the general machine tools were developed 
in England and spread from there throughout the world 
either by utilization of their design or by actual sale: the 
Portsmouth block-making machinery had been running 
for two generations with little or no influence on thie 
general manufacturing of the country when Englani, in 
1855, imported from America the Enfield gun maciin- 
ery and adopted what they themselves styled the “Amer- 
ican” interchangeable system of gun making. 


Who 


The second question as to who brought this chi 
about is not so simple. It is not easy to assign the « 
of an invention to individuals. Mere priority of su: 
tion or even of experiment seems hardly sufficient. «aT 
ly every great improvement has been invented ind: 
detitly by a number of men, sometimes almost sint!- 
taneously, often in widely separated times and p! aces. 
Of these, the one who made it a success is usually found 
to have united a superior mechanical skill to the element 
of invention. He first has embodied the invention in such 
proportions and mechanical design as to make it com- 
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mercially available, and from him its permanent influence 
spreads, and the chief credit is due the one who im- 
pressed it on the world. Some examples may illustrate 
this point. 

eonardo da Vinci in the fifteenth century anticipated 
many of the modern tools, as a glance at the AMERICAN 
MACHINIST on pages 821 and 868, Vol. 30, Part 2, will 
show. His sketches are fascinating ‘and show a wonderful 
and fertile ingenuity, but while we wonder, we smile at 
their proportions. Unless a later generation of mechanics 
had arisen to reinvent and redesign these tools, mechani- 
cal engineering would still be as unknown as when he died. 

Take the slide-rest, shown in Figs. 3 and 4. It is clear- 
ly shown in the French Encyclopedia of 1772, and even 
in an edition of 1717. Bramah, Bentham and Brunel, in 
England, and Sylvanus Brown, in America, are all said 
to have invented it. David Wilkinson, of Pawtucket, 
Rk. I., was granted a patent for it in 1798. But the in- 
vention has been, and will always be, credited to Henry 
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Fic. 6. GeNRALOGICAL TABLE OF EARLY ENGLISH 
Toot BUILDERS 


Maudsley, of London. It is right that it should be, for 
he first designed and built it properly, developed its pos- 
s‘bilities, and made it generally useful. The modern 
siide-rest is a lineal descendent from his. 

Blanchard was by no means the first to turn irregular 
firms on a lathe. The old French rose engine lathe, 
siown in Fig. 5, embodied the idea, but Blanchard accom- 
plished it in a way which was more mechanical and 
Which is in general use to this day. 


Cause OF Rapip DEVELOPMENT 


To the third question as to why this development when 
once begun should have been so rapid, there are probably 
two answers. First, an entirely new demand for accurate 
tools arose during these years, springing from the bril- 
liant series of inventions by Arkwright, Whitney, Watt, 
Fulton, Stevenson and many others. The textile indus- 
tries, the steam engine, railways, and a score of indus- 
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tries they called into being, all called for better and 
stronger means of production. While the rapidity of the 
development was due partly to the very pressure of this 
demand a second element, that of cumulative experience, 
was clearly present. It is very interesting as one looks 
back to trace the clear lines of influence. Wilkinson was 
somewhat of an exception, as he was primarily an iron 
master and not a tool builder, so his relationship to other 
tool builders is not so direct or clear. But the connec- 
tion between Bramah, Maudsley, Clement, Whitworth and 
Nasmyth, is shown in a regular genealogical table in 
Fig. 6. 

Bramah had a shop in London where, for many years, 
he manufactured locks and built hydraulic machinery and 
wood-working tools. Maudsley, who was probably the fin- 
est mechanician of his day, went to work for Bramah 
when he was only eighteen years old and became his fore- 
man in less than a year. He left after a few years be- 
cause he was getting only thirty shillings a week, and 
started in for himself. Later he took Fields into partner- 
ship and Maudsley & Fields’ became one of the most fa- 
mous shops in the world. 

Sir Samuel Bentham, who was inspector general of the 
British Navy, began the design of a set of machines for 
manufacturing pulley blocks at the Portsmouth navy 
yards. He soon met Mare Isambard Brunel, a brilliant 
young Royalist officer, who had been driven out of France 
by the Revolution, and who had been started working on 
block machinery by a conversation held at Alexander 
Hamilton’s dinner table while in America a few years be- 
fore. Bentham saw the superiority of Branel’s plans 
and commissioned him to go ahead. 

In his search for someone to build the machinery, 
Brunel was referred to Maudsley, then just starting in 
for himself. Maudsley built the machines, forty-four in 
all, and they were a brilliant success. There has been con- 
siderable controversy as to whether Bentham or Brunel 
designed them. Maudsley’s skill may have appeared in 
the practical details, but the general scheme was undoubt- 
edly Brunel’s. In a few of the machines Bentham’s de- 
signs seem to have been used, but he was able enough and 
generous enough to set aside most of his own designs for 
the better ones of Brunel. 

Of the earlier tool builders, Maudsley was the greatest. 
As we have already pointed out, he more than any other 
developed the slide-rest and he laid the basis for the 
lathe, planer and slotter. He had a charming personality 
and Nasmyth’s account of him in his autobiography, 
written many years later, is very interesting. Nasmyth 
was a young boy, eager, with rare mechanical skill and 
one ambition, to go to London and work for the great 
Mr. Maudsley. He tells of their meeting, of the inter- 
est aroused in the older man, and of his being taken into 
Maudsley’s personal office to work beside him. It is an 
interesting picture, the young man and the old one, per- 
haps the two best mechanics in all England, working 
side by side, equally proud of each other. 

Joseph Clement came to London and worked for 
Bramah as chief draftsman and superintendent of his 
works. After Bramah’s death he went to Maudsley’s and 
later went into business for himself. He was an exquisite 
draftsman, a fertile inventor, and had a very important 
part in the development of screw-cutting lathe and 
planer. Joseph Whitworth, the greatest tool builder of 
the nineteenth century, worked for Maudsley and for Cle- 
ment and took up their work at the point where they left 
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off. Under his influence machine tools were given a 
strength and precision which they had never known be- 
fore. Richard Roberts was another pupil of Maudsley’s, 
whose influence, though important, was not so great as 
that of the others. 

We have an excellent example of what this succession 
meant. Nasmyth tells of the beautiful set of taps and 
dies which Maudsley made for his own use. Clement 
carried this much further. He established a definite num- 
ber of threads per inch for each size, standardized the 
threads and began the regular manufacture of dies and 
taps. He fluted the taps with revolving cutters and made 
them with small shanks, so that they might drop through 
the tapped hole. Whitworth, taking up Clement’s work, 
standardized the screw threads for all England and 
brought order out of a chaos. 

The limits of the present article will not permit a de- 
tailed account of the growth of machine tools in the 
hands of these men. Enough has been given, though, to 
show the cumulative effect of their experience, and its part 
in the industrial advance of the first half of the nine- 
teenth century. A similar succession of great mechanics 
might be shown for America. 

History takes good care of soldiers and statesmen. It 
is even kind to the engineers who have conspicuously and 
directly affected society at large, such as Watt, Fulton and 
Stephenson. But little is known, even among mechanics, 
of the men whose work was largely within the engineer- 
ing profession and who served other engineers rather than 
the general public, although their work may have been 
quite as important as that which the wayfaring man sees 
and uses every day. 

The lives and the personalities of men like Maudsley, 
Whitworth, Nasmyth and Eli Whitney can hardly fail of 
interest to the mechanic of today. They were busy men 
and modest. Their records are mainly in iron and steel, 
and in the mechanical devices we have inherited from 
them and use daily with little thought of their origin. It 
is to be hoped that the growing interest in the history of 
the “technics,” so conspicuous in Germany, will be felt 
elsewhere, and that effort will be made to gather together 
the history of the great tool builders for the benefit of 
those who have to carry on the work they began. 
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A Practical Core-Box Stand for 
the Foundry 
By F. R. CALKINS 


A considerable amount of time is lost in most pat- 
tern shops by unnecessary repair of core boxes. The word 
“unnecessary” is used advisedly, as a little forethought 
can prevent joint-loosening even when the work is handled 
by a “strong arm” core maker. 

The greatest trouble seems to arise from the opening 
of the lateral joints on body or barrel core boxes for 
steam cylinders and similar work. This is usually caused 
by the careless “rapping” of the box before lifting off. As 
a rule, the coremaker raps the most prominent projection 
on the box, which is the leg or stand holding the glued 
joints of the box in shape. 

These wooden feet are strengthened by upright cleats, 
but after a few handlings they: fail in their purpose to 
protect. The core maker usually regards a break of this 
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character as of small consequence and the result is 
that the loosened and broken legs allow the glued staves 
of the box to spread and the diameter of the core is ju- 
creased at the pasting edges. This necessitates “rubbing 
down,” and the time consumed by this process is a tota! 
waste. 

The illustration shows a cheap, simple and practical! 
stand or leg that can be made in any foundry and wil! 
not break unless subjected to extreme carelessness. The 
pattern making is more expensive than the molding, bu‘ 
requires no particular finish and more than saves its 
cost in broken boxes in a short time. 

This stand is made about 3 in. thick in all parts. No 
glue or fillets are required, as the casting, being use| 
merely as a support, can be molded rough, and the mold- 
ing can be done by an apprentice boy. A bed as large as 
the number of castings desired is swept off and leveled 
and the pattern is rapped to position. A little tucking 
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PracticaL Core-Box STAND 


and trowel work finishes the surface operation, and 
after swabbing and drawing the pattern, the rough cor- 
ners of the mold are slicked down and all is ready for 
the metal. No cope is used. 

This stand can be used for several sizes smaller than 
that for which it is built by inserting strips of lagging 
between the staves of the box and the angle faces of the 
stand. 
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The Pennsylvania Railroad is considering the advisability 
of establishing a rule compelling employees to live, or tak« 
their rest sufficiently near the works to enable them to re- 
port for duty at any hour with not more than one hour ne‘ 
essary travel between their home or resting place and th: 
point where they begin work. This has been brought about 
by the finding of the Interstate Commerce Commission in ': 
gard to the engineer involved in the North Haven accident on 
the New Haven Railroad, where it was found that owing ¢ 
the distance he lived from his work he was unable to s¢ 
cure quite six hours rest in bed at his home. The congest: 
condition of most large railroad centers makes it necessa 
for engineers and trainmen to either live in undesirable dis 
tricts or to go to a considerable distance in order to secur: 
reasonable rents and some measure of home freedom; 3! 
though probably an hour’s travel would cover this in near}: 
every case. One of the difficulties, however, is that enginee! 
and trainmen are frequently changed from runs which 
quire a layover point at one place, to those requiring ti 
layovers at the other end of the division. Under these ci 
cumstances it can hardly fail to be a hardship on enginee?: 
or trainmen if this rule is adopted, unless the railroad com- 
pany exercises more care in transferring them, or makes 
proper provision for moving them from one point to anoth 
when necessity demands. Then, too, this frequent changins 
from city to city would practically discourage anyone try- 
ing to own a home of his own, as is now done in man 
cases. It is gratifying to find this careful consideration of 
the men outside of working hours, but the consideration must 
be extended so as to prevent the necessity of too frequent 
movings from point to point and the expense attendant 
thereon. 
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Line Reaming for Crankshaft Bearings 


By Frep H. Cotviy 


SY NOPSIS—The substitution of careful line reaming, in 
suilable fixtures for the old method of scraping shows 
the growing tendency to depend on the accuracy of ma- 
chine work. Testing devices for connecting-rod and rear 
ale drives. Storage racks. 
3 

As has been noted on several occasions, there seems to 
be a decided tendency toward the abandoning of a large 
percentage of the scraping work, which was formerly 
considered necessary. Nor is this confined to any par- 
ticular class of work, as we find the same tendency in 
shops building machinery commonly known as machine 
tools, as well as in other lines. No one questions the 
quality of work turned out by the Pierce-Arrow Motor 
Car Co., and it is gratifying to note that it has adopted 
the final reaming of its crankshaft bearings instead of 
scraping them in as was formerly the universal practice. 
This does not mean that there is any letting down in the 
quality of work, but, rather, that it has been improved, 


as there seems to be little doubt that the present methods 
give the very best results. 

Four sets of reamers are used, the second operation 
being shown in Fig The fixture is located from the 
camshaft bearing, and, as will this operation 
reams the end bearings, which are known as No. 1 and 
No. %. The bar pilots in the fixture for reaming the left, 
or No. 1, bearing, and in the bearing itself in the case 
of No. 7, the first operation being to first ream bearing 
No. 7, with a short reamer which pilots in bearing No. 6. 

In Fig. 2, bearings 2, 3, 4, 5 and 6 are being reamed 
with the line reamer piloted in the fixture at the left 
and in No. %, or the one on the extreme right. This only 
reams the five central or between-crank bearings, and it 
will be noted that the reamers are so spaced that the work 
is divided up. The center reamer is half way through its 
bearing before reamers 3 and 5 begin to cut, 4 


be seen, 


reamers 2 
and 6 beginning their work after these are about half way 
through the bearings. 
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Figs. 1, 


2 anp 3. THREE OF THE Four OPERATIONS FOR LINE-REAMING SHAFT BEARINGS 
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Divipinc Up THE REAMERS WoRK AND SUPPORT 


The reamer shown in Fig. 3 is similar to the others, 
except for the addition of reamers for bearings 1 and 7. 
In this case, the line reamer pilots in the fixture at the 
end and in bearings 4 and 7%. By dividing the support 
up in this way, as well as the simultaneous work of the 
different reamers, the whole bar is substantially supported 
and the work made comparatively easy for the operator. 

Even the roughing reamer has comparatively little 
metal to remove, while only about 0.002 in. is left for 
the finishing cut. This also affords another interesting 
example of the extreme shallowness of what appear to be 
scratches in metal. When the reamer is removed from 
the bearings and the caps taken off, the marks left by the 
reamer are very plainly shown. Two or three rubs with 
a cloth placed over a hard surface, such as the half-round 
side of a scraper, entirely remove these, leaving a bearing 
of almost mirror finish and one which has been found to 
give excellent satisfaction. 

Those who have studied the question carefully contend 
that there is everything in favor of the line-reamed bear- 
ing, especially in the case of multiple-throw crankshafts. 
With a crankshaft of this kind, it is almost impossible to 
prevent more or less spring, possibly very minute, in some 
of the bearings, and, when scraped in the usual way, only 
the high side of the crankshaft bearing touches the box and 
marks it nearly all the way around. This means that the 
box is very apt'to be scraped to a larger diameter than 
the pin, unless it is noted that the pin only bears on one 
side. With the line-reamed bearing, any bearing which 
happens to be sprung, ever so slightly, is simply held in 
line by the bearing and seems to get the habit of running 
in its proper alignment without undue heating. The 
method has been thoroughly tried out and pronounced 
perfectly satisfactory in every way. 


REAMING AND TESTING CONNECTING Rops 


The connecting-rod bearings are reamed under a verti- 
cal-spindle drilling machine as shown in Fig. 4, with 
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the aid of a special supporting fixture, which goes in the 


knee of the column after the usual drilling table has |j.en 
removed. This fixture contains a spring plunger, which 
comes up through the opening in the connecting-rod 


bearing, and guides the pilot on the reamer so as to in- 
sure the hole being reamed centrally and also square 
with the face ends of the crankpin bearing. As ily 
reamer is fed down into the work, this spring plunver 
guide is forced down into the holder, this being made 
clear to the operator by the knurled handle A, holding 
down the slot shown at the side. | 














Fig. 4. ReamMina FIxtTuRE ror CoNNECTING-Rows 
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In order to be sure that the crank and piston, or wrist- 
in holes are in line, the connecting-rod is tested by 
ihe device shown in Fig. 5. The crankpin bearing slips 
ver a stud which it fits very closely, and is held in place 
y the plate washer shown. Then the testing bar is 
slipped through the hole at the other end of the connect- 
ng-rod, and its alignment tested by the two Ames dial 
indicators shown. The device is adjustable, and the fix- 
cure can be used for any size connecting-rod by using the 
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Fie. 5. Testing ALIGNMENT oF ConNECTING-Rops 
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Fig. 8. Storage Racks Wuicu ALLow Work To Hane 
VERTICALLY 


)roper size of stud in the crankpin end and a test bar 
in the wrist pin end. 


TESTING BEVELED-GEARED DRIVES 


[In Fig. 6 is seen a machine for testing the beveled-gear 
(rive and the differential in the rear axle. Actual motor- 
car conditions are provided as far as is possible, even to 
the fully tired wheels, which, in the same centrifugal 
foree and momentum, may affect the noise from the gears, 
just as in the car itself. The drive shaft is coupled by 
means of the universal joint to the electric motor shown 
in the center, and provision is made so that the driving 
pinion can be adjusted into different contacts with the 
large ring bevel gear in order to secure as quiet running 
as possible. 

The motor control shown at the left of the differential 
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allows various speeds to be obtained, and also the reversal 
of motion from one extreme to the other, so that the noise 
of the gears can be tested under all conditions. This is 
but one of the methods devised for testing out transmis- 
sions in every way and securing as quiet running as pos- 
sible before the car goes into service. This allows the 
selection and testing of bevel gears and pinions with 
micrometer adjustments, both for determining and re- 
cording the quietest running position for any transmis- 
sion. This view shows the slipped-leave connections 
for quick connection to wheels, and also the adjusting 
handwheel for the water brake, where it is desired to 
test under fairly heavy loads. 

Fig. 7 presents a side view of the bevel-gear testing 
machine, which shows the handwheels for securing the 
adjustments and also the micrometers which allow these 
to be made with any degree of accuracy desired. This 
setting must be within a fixed tolerance of backlash and 
is reproduced when the gear and pinion are mounted in 
the axle housings. As a precautionary measure, axles 
are again tested after mounting in the housing, but it is 
practically unnecessary as less than 10 per cent. require 
readjustment after passing the preliminary test. 

Fig. 8 shows the method of storage which has been 
adopted for the parts and which has a number of good 
points. These stock racks are arranged so that the con- 
tents will hang from the top in such a way as to make 
them easily accessible for the assemblers as well as readily 
counted by the stock men. The arrangement also pro- 
vides ample clearance so that work which is polished and 
might thus or otherwise be marred, is perfectly safe. It 
also gives maximum storage in minimum space and with 
a limited amount of rack material. 


os 
oe 


Why Do Young Men Want To 
Become Engineers? 
By F. G. HigBer 


In the hope of obtaining some sort of an answer to the 
above question, I recently asked some one hundred young 
men who had just entered college to answer certain ques- 
tions which I put in such a way as I thought would 
bring out their reasons for choosing engineering as a life 
work. 

The young men who answered the questions were just 
starting their course in engineering and were, so far as 
one may judge by first impressions, about an average lot. 
Their ages ran from 16 for the youngest to 25 for the 
oldest and 58 of them were either 18, 19 or 20 years old; 
they came of American parentage mostly, although there 
were a large number of German, Irish and Scandanavian 
parentage, and a few were of Dutch, Swiss, Welsh, He- 
brew and Hindoo extraction. 

RESULT OF THE INVESTIGATION 


In reply to the auestion: “Why have you decided to 
become an engineer?” 33 per cent. answered because of 
inclination; 27 per cent. stated frankly that they were 
influenced by friends; 18 per cent. stated that previous 
experience in engineering work had influenced them; and 
16 per cent. gave as their reason a liking for mathematics, 
physics and chemistry, which they studied in the high 
school. About 6 per cent. of the class could not be classi- 
fied and w.ll be spoken of later. 
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Now it is obvious that most of the mer—or rather the 
largest group of men—took up the study of engineering 
simply because they wanted to, because they felt they 
would like the work an engineer has to do. Anticipating 
that this would appear in their replies, [ asked them to 
answer the question: “What is an engineer?” so that I 
might discover how many of them had any adequate con- 
ception of what an engineer has to do—of what it is they 
think they are going to like. 

Just one-third of those who stated that they wanted to 
become engineers because they liked the work had a good 
idea of what the work of an engineer consists; 40 per 
cent. of them had fair though rather vague notions about 
the nature of the work they were going to like; and 27 per 
cent. had no idea at all—at least none that they could ex- 
press intelligibly. Two of the answers given to the above 
question will serve to show the rangt of engineering ac- 
complishment according to student conception: 

“The human steering gear of the world’s motive force.” 

“An engineer is an individuality who helps the world 
to go scientifically and also increase the standard of civil- 
ization. Engineer is the only element by whom we can 
measure the difference between the progressing world and 
the stagnant. In other orders engineers make the earth 
go so smoothly and beautifully.” 

The former, it seemed to me, must be a ringing phrase 
from some Chatauqua platform, while the latter could 
only be the product of an Oriental mind. 


Resuut or Group INFLUENCED BY FRIEND 


Now the next group—those who were influenced by 
friends to take up engineering—were examined in the 
same way. Of these only 20 per cent. had a good idea of 
what engineering work consists; 28 per cent. had just 
a fair idea of certain kinds of work which, I judged, must 
be the kind of work of which the influencing friends had 
knowledge; and 40 per cent. had no notion at all of what 
engineering consists. One boy, who says he was influ- 
enced by an uncle, says: “An engineer is one who is able 
to figure in fine angles, curves, etc.” Another states that: 
“An engineer is a person who is so educated that he can 
invent things... .” And another insists that: “An en- 
gineer is one who operates machinery (a locomotive, I 
judged) or bosses a laboring gang.” 

As one would expect, it was from the group of men 
who had had some experience with engineering work that 
the sound reasons for taking up the study of engineering 
came. Here were men who had very definite notions 
of what engineering consists, and who had substantial 
reasons for deciding to take up the work. Says one man: 
“After working in an iron mine and seeing the stupendous 
things done by engineers, I decided to become one.” An- 
other points out that it raises your standard of life, 
“|... thus removing you from always working with un- 
skilled labor. I have worked two years with that class 
and now wish higher ideal men for associates.” Through- 
out their replies the dominant note in the replies of this 
group shows the desire to get to a higher level, and in their 
own experience they seem to have found that the engi- 
neers for whom or under whom they worked typified the 
goal toward which they must climb. 

Among those who stated that they took up the study 
of engineering because they liked such studies as mathe- 
matics and physies in the high school—and this group 
of students amounted to nearly one-fifth of the entire 
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class—the opinion prevails that an engineer is one who 
applies his knowledge of these subjects to the solution of 
practical problems. It is also apparent from a study of 
the answers of this group that the continuance of the 
study of these subjects is really the thing which attracted 
them to the study of engineering rather than any liking 
for the work of the engineer. A typical answer will per- 
haps make this point clearer: “..... Having liked all 
the mathematics, drawing and laboratory work that I 
have taken (in the high school) and being under the 
impression that the study of engineering required a great 
deal of such work, I decided to become an engineer.” 

Of the last group—the 6 per cent. which was not 
grouped under any of the above heads—only two answers 
are worth consideration ; the others being answers of spe- 
cial students not really to be classed as engineers at all. 
The two men in this small group whose answers were con- 
sidered stated in no indefinite manner that they were 
taking up the study of engineering to put themselves in 
the way of doing something for the human race. It is 
rather astonishing to find the idea of social service crop- 
ping out among college freshmen and it is very refresh- 


ing. 
ConcLusIONS ARRIVED AT 


Now if any conclusions can be drawn from such an 
investigation as this, certainly the one which stands out 
first and foremost is an entire refutation of the theory 
that educational institutions may be measured by the 
same kind of a yardstick that is used in determining the 
effectiveness of factories. For the most elemental princi- 
ple in production calls for some degree of uniformity in 
the raw material which enters the plant, and demands 
that it pass some sort of inspection at the plant. As a re- 
sult the organization can devote its entire energies to get- 
ting results from material which is up to standard and of 
first quality. 

Compare these conditions with those of the educational 
institution. The raw material which comes to its doors 
has been certified to so far as training is concerned, but 
this certification is, as a rule, of such a nature and from 
such widely different sources that no great degree of uni- 
formity can be expected. So far as its other qualities 
are concerned, this product varies as widely as only hu- 
man nature can. Of course, this raw material is not 
uniform nor is it up to standard in any great proportion. 
The result of this is more or less apparent: much of it 
has to be culled. And it is this culling process, this labor 
of finding out the unfit, that consumes time and makes 
the effectiveness of a teacher’s work seem less than that 
of an average factory hand. For mind you, when the 
factory hand finds a faulty bit of raw material under his 
hand he can discard it; not so with the teacher. His 
function is not only to teach those who grasp his subject 
well, but also to lead as far as may be inte its mysteries 
those who are less ready of comprehension. 

% 

In reading a paper recently before the American Institute 
of Electrical Engineers, Charles Fair discussed the passing of 
the belt and showed how that dangerous piece of mechanism 
was being displaced by the individual motor mounted in the 
machine. Advantages to be credited to the individual electric 
motor were not only the saving in power, but also the great 
reduction of injuries to employees. Although America was 
the pioneer in motor-driven machinery, Germany is now 


showing more progress in this line. Nearly all machines in 
Germany are now direct motor driven. 
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A Complete Record of Pressed Fits" 


By C. F. MaoGriuut 


SY NOPSIS—The paper presents a record of forced fits 
that have been made in actual practice on electric genera- 
tors and motor shafts, together with table showing sizes, 
thickness of hub wall and material used, also formulas 
used in calculating tension stress, radial pressure and co- 
efficient of friction. 

8 

Articles on forced or pressed fits have been published 
in various technical journals of the country during the 
past ten or twelve years, one by Stanley H. Moore ap- 
pearing in the Transactions of the Society. In but one 
of the papers noticed is there any reference to the diame- 
ter and length of the hub into which the shaft is forced 
or the material of which the hub is made, three very im- 
portant elements in a forced fit. The great difference in 
allowances recommended, and in the pressures shown in 
the articles referred to, led me to have an exact record 
kept of each forced fit, from which were later calculated 
the tension stress, radial pressure and the coefficient of 
friction. Table 1 forming part of this paper is the 
result. 

In my own experience, covering about 20 years, in 
charge of shops where forced fits were made, I have found 
that it was not necessary to increase the allowance with 
the diameter of the shaft, as the increased surface area 
of the fit added sufficient friction to bring the pressure 
up to the required tonnage, and that an allowance of 
from 0.002 to 0.004 in. on steel shafts pressed into 
steel hubs, and an allowance of from 0.003 to 0.005 in. 
on steel shafts pressed into cast-iron hubs of ordinary 
hardness, gave good results. I have yet to learn of one 
of these shafts coming loose. 

There is no doubt in my mind that allowances greater 
than 0.006 in. on steel shafts pressed into cast-iron hubs, 
not only do not serve any useful purpose, but tend to set 
up strains that are injurious to the casting. 

One large plant with which I am familiar issues an al- 
lowance table for ptessed fits, the allowance gradually in- 
creasing with the shaft diameter. This is not followed 
in their shaft department, but instead a flat allowance of 
0.003 in. is used without regard to the diameter of the 
shaft. 

The allowances given by Mr. Moore, in his paper al- 
ready referred to, are very much too great, while those 
given by Mr. Riddell in his discussion of the paper are 
too low for sizes under 12 in. 

According to Mr. Moore’s formula A = 2D + 0.5 
and shown in his table, the allowance for an 8-in. shaft 
would be 8 K 2 + 0.5 = 0.0165 in., and on a 12-in. 
shaft 12 *K 2 + 0.5 = 0.0245 in., and as, from Table 1 
of actual fits, an allowance of 0.002 in. on 8-in. shafts 
pressed into steel hubs showed pressures of from 75 to 
110 tons and an allowance of 0.004 in. on a 12-in. shaft 
pressed into a cast-iron hub showed 130 tons, it does not 
seem that greater allowances are either necessary or ad- 
visable. 

The records in Table 1 cover 206 fits of diameters vary- 
ing in size from 3.5 in. to 20 in., sufficient in range and 





*Paper presented to the annual meeting of the American 
Society of Mechanical Engineers. 
tSupt. Busch-Sulzer Bros. Diesel Engine Co. 


number to demonstrate the correctness and value of the 
practice followed. All of these measurements and gage 
readings were taken by the same inspector, and as he 
was a thoroughly reliable man, I am satisfied that they 
are correct. The records are all of fits made on electric 
generators and motors. 

The table shows the diameter of the shaft, the diameter 
of the bore, the length of the seat, the diameter of the 
hub, the material of which the hub is made, the allow- 
ance (the difference between the diameter of the shaft 
and the diameter of the bore of the hub into which the 
shaft is pressed), the pressure in tons required to force 
the shaft in, the maximum tension stress in the bore in 
pounds per square inch, the radial pressure on the sur- 
face of the shaft in pounds per square inch, and the co- 
efficient of friction. These figures are given as a record 
of actual experience on sizes between the diameters 
shown. They are not claimed to represent correct prac- 
tice beyond these dimensions. 

In Table 1 the last three columns were figured from 
formulas developed by Prof. A. Morley and published in 
Engineering, Aug. 11, 1911. In these formulas 

R, = Outer radius of hub; 


R, = Inner radius of hub = radius of shaft after 
fitting ; 
A =Rk, — R, = thickness of hub wall; 
D 2 2, = diameter of shaft; 
p. = Radial compressive stress in lb. per sq.in. at 
radius PR, ; 
fy = Hoop tension per sq.in. at radius R, ; 
It i 2 
J = Excess in original diameter of shaft over that 
of bore of hub allowance. 
FE = Young’s modulus for shaft mate- ) 
rial, assumed 30,000,000 | thus F = 
FE, = Young’s modulus for hub mate- 2 EF 
1 a ; 
rial, assumed 15,000,000 
l . ‘ : aia y 
= Poisson’s ratio for shaft material 
m | assumed m = 
l ‘ . —— : - Mm, =4 
= Poisson’s ratio for hub material : 
Mm, 
Total tension stress at bore of hub 
J 
x # 
fi -< 
i= ; 7 ; 
‘ m— 1 + l 4 E ) Rk, -R2 ‘ k 
pO : Al > 2 Yr v 
m Mm, E,/ R22 + Rk? E, 


Norma! pressure on surface of shaft 


J tt 
we tas ee 
_= 
m— 1 I 
mE mL, 
Coefficient of friction 
P 
= 
F's 
where 
P, = Total normal pressure in tons: 
P = Pressure in tons required to force shaft into 


hub. 
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Maximum Radial 
. ) ; Tension Pressure 
Number Diameter Diameter Length Diameter Material Allow- Stress on Surface Coefficient 
of of Shaft, of Bore, of Seat, of Hub, in ance, Pressure, of Bore, of Shaft, of 
Record In In. In. In. Hub In. Tons Lb. per Sq.In. Lb. per Sq.In. Friction 
1 3.504 3.500 6 5 Steel 0.004 30 25,520 8,680 0.105 
2 3.504 3.500 6 5 Steel 0.004 45 25,520 8,680 0. 157 
3 3.504 3.500 6 5 Steel 0.004 45 25,520 8,680 0. 157 
4 3.503 3.500 6 5 Steel 0.003 50 19,185 6,525 0.233 ° 
5 3.504 3.500 6 44 Steel 0.004 30 (360 6, 0.133 
6 4.004 4.000 6 6 Steel 0.004 35 21,125 8,875 0. 104 
7 4.004 4.000 6 6 Steel 0.004 35 21,125 8,875 0.104 
8 4.004 4.000 6 6 Steel 0.004 40 21,125 8,875 0. 120 
9 4.004 4.000 6 6 Steel 0.004 35 21,125 8,875 0.104 
10 4.004 4.000 6 6 Steel 0.004 40 21,125 8,875 0.120 
il 4.003 4.000 S 54 Steel 0.003 30 17,175 5,325 0.112 
12 4.004 4.000 6 6 Steel 0.004 35 21,125 8,875 0. 104 
13 4.004 4.000 6 6 Steel 0.004 35 21,125 8,875 0.104 
14 4.004 4.000 6 6 Steel 0.004 45 21,125 8,875 0.134 
15 4.004 4.000 6 6 Steel 0.004 35 21,125 8,875 0. 104 
16 4.004 4.000 6 6} Steel 0.004 33 21,125 8,875 0.0985 
17 4.004 4.000 5 64 Steel 0.004 35 21,125 8.875 0.104 
18 4.004 4.000 8 5 Steel 0.004 40 22,900 7,100 0.112 
19 4.004 4.000 6 7 Steel 0.004 50 19,545 10,546 0.127 
20 4.004 4.000 6 6 Steel 0.004 45 21,125 8,875 0.1038 
21 4.004 4.000 6 6 Steel 0.004 50 21,125 8,875 0.149 
22 4.004 4.000 6 6 Steel 0 004 50 21,125 8,875 0.149 
23 4.004 4.000 6 6 Steel 0.004 45 21,125 8,875 0.103 
24 4.004 4.000 6 6 Steel 0.004 45 21,125 8,875 0.103 
25 4.054 4.051 6 6 Steel 0.003 40 15,915 6,286 0.153 
26 4.054 4.051 6 6} Steel 0.003 40 15,915 6,286 0.153 
7 4.505 4.500 s 6} Steel 0.005 60 24.665 8,665 0.122 
28 4.505 4.500 8 64 Steel 0.005 50 24,665 8,665 0.102 
29 4.5035 4.500 s 6) Steel 0.0035 45 17,285 6,050 0.131 
30 4.505 4.503 64 5} Cast Iron 0.002 20 5,750 1,455 9.3 
31 4.503 4.500 6 10 Cast Iron 0.003 30 7,070 4,690 0.151 
32 4.503 4.500 6 10 Cast Iron 0.003 30 7,070 4,690 0.151 
33 4.503 4.500 8 64 Steel 0.003 40 14,815 5,185 0.126 
34 4.503 4.500 s 64 Steel 0.003 40 14/815 5,185 0.136 
35 4.880 4.875 7 7} Steel 0.005 48 21,885 8,865 0.101 
36 4.880 4.875 6 74 Steel 0.005 45 22,365 8,385 0.117 
37 4.880 4.875 6 7 Steel 0.005 45 22,365 8,385 0.117 
38 4.880 4.875 7 7 Steel 0.005 60 22/365 8,385 0.143 
39 4.880 4.875 7 7 Steel 0.005 45 22,365 8,385 0.107 
40 4.880 4.874 6 73 Steel 0.006 67 26,835 10,064 0.145 
41 4.880 4.875 7 s Steel 0.005 40 21,060 9,690 0.077 
42 4.880 4.875 6 7} Steel 0.005 50 22,365 8,385 0.130 
43 4.880 4.875 6 7% Steel 0.005 50 22,365 8,385 0.130 
44 4.880 4.876 7 7 Steel 0.004 40 17,890 6,710 0.111 
45 4.880 4.875 6 7% Steel 0.005 50 22,365 8,385 0.130 
46 4.880 4.875 7 8 Steel 0.005 55 21,060 9,690 0.106 
47 4.880 4.875 6 7} Steel 0.005 45 22'365 8,385 0.117 
48 4.880 4.875 6 7 Steel 0.005 45 22,365 8,385 0.117 
49 4.880 4.875 6 7} Steel 0.005 45 21,885 8,865 0.113 
50 4.880 4.875 6 7 Steel 0.005 45 21,885 8,865 0.113 
51 4.880 4.875 6 74 Steel 0.005 45 21,885 8,865 0.113 
52 4.880 4.875 6 74 Steel 0.005 45 21,885 8,865 0.113 
53 4.880 4.875 7 Ss Steel 0.005 55 21,060 9,690 0.106 
5A 4.880 4.875 6 7} Steel 0.005 40 22/365 8,385 0.104 
35 4.880 4.875 6 7h Steel 0.005 50 221365 8,385 0.130 
56 4.880 4.875 7 S Steel 0.005 50 21,060 9,690 0.096 
57 5.003 5.000 72 10 Cast Iron 0.003 25 6,545 3,930 0.105 
58 5.003 5.000 7 10 Cast Iron 0.003 20 6,545 3,930 0.081 
59 5.002 5.000 54 7} Steel 0 002 50 8,500 3,500 0.330 
60 5.440 5.437 9 13% Cast Iron 0.003 25 5,730 4,055 0.0806 
61 5.440 5.437 9 13¥%6 Cast Iron 0.003 25 5,730 4,055 
62 5. 502 5.500 8 13 Cast Iron 0.002 22 3,800 2,650 0.120” 
63 5.502 5.500 8} 13 Cast Iron 0.002 25 3,800 2,650 0.128 
64 5 630 5 625 7 13 Cast Iron 0.005 30 9,340 6,390 0.076 
65 5.630 5.625 7h 8} Steel 0.005 40 19.550 7,115 0.085 
66 5.629 5.625 8} 8} Steel 0.004 65 15,640 5,695 0.207 
67 5.630 5.625 74 si Steel 0.005 65 19,185 7,480 0.131 
68 5.630 5.625 7 8 Steel 0.005 45 19.900 6,765 0.1075 
69 5.630 5.625 7 8} Steel 0.005 65 19,550 7,115 0.148 
70 5.630 5.625 63 st Steel 0.005 65 19/550 7,115 0.159 
71 5.630 5.625 7 8} Steel 0.005 65 19,! 
72 5.630 5.625 7 8 Steel 0005 58 19188 te O1l9 
73 5.630 5.625 7 94 Steel 0.005 48 18,260 8,405 0.092 
74 5.630 5.625 7} 8} Steel 0.005 50 19,185 9,480 0.101 
75 5.630 5.625 7 8} Steel 0.005 55 19,535 7.115 0.125 
76 5.630 5.625 8 Steel 0.005 55 20,000 665 
7 5.7525 5.750 8 12 Cast Iron 0.0025 18 4,610 3,060 oon 
78 5.752 5.750 8 12 Cast Iron 0.002 20 3 2:375 0.117 
79 6.005 6.000 8 Steel 0.005 70 18,055 6.945 0.134 
80 6.002 6.000 8 9 Steel 0.002 55 7,220 2'780 0.262 
81 6.003 6.000 7} 133 Cast Iron 0.003 30 5,265 3,575 6 
2 6 005 6.000 8 Cast Iron 0.005 30 10,485 3,225 0. iss 
83 6 003 6.000 8 14 Cast Iron 0.003 40 ‘200 3.680 0.144 
84 6.0025 6.000 7 13 Cast Iron 0.0025 40 4,425 2,920 0.207 
85 6.0025 6.000 S 14 Cast Iron 0.0025 38 4,425 2,920 0.173 
86 6.130 6.125 7 8 St 0.008 
87 6.253 6.250 9 11 Pipe 0 ous b= 19,085 Saye O ioe 
88 6.253 6.250 9 11 Steel 0.003 65 9'320 5,080 0.145 
89 6.253 6.250 9 11 Steel 0.003 65 9.320 5,080 0.1 
90 6.2735 6.273 9 11 Steel 0.0005 15 1; 8.401 020° 
91 6. 5025 6.500 8 21 Cast Iron 0.0025 40 3,790 
92 6.503 6.500 8 iH Cast Iron 0.003 40 4/871 3200 ° inp 
93 6. 502 6.500 X 14 Cast Iron 0.002 38 3,245 2/190 : 
94 6.503 6.500 6 \ : 9.318 
8 50 12 Cast Iron 0.003 40 5,160 2, 0.23 
= ~ae : 500 XS 13} Cast Iron 0.003 35 4,980 3,110 0.134 
4 500 8 13 Cast Iron 0.002 25 
97 6.503 6.500 8 11 Steel 0.003 90 3390 ret oa 
98 65025 6.500 8 14 Cast Iron 00025 25 4,060 2'735 0112 
99 6.503 6.500 8 14 Cast Iron 0.003 35 4,800 3,395 0.126 
wee +o oo 12 10 Cast Iron 0.002 50 3,680 1,495 0.275 
605 11 14 Steel 0.003 60 8,000 
102 6.939 6.937 72 13 Cast Iron 0.002 15 3,210 1785 or 
103 6.939 6.937 8 11 Cast Iron 0.002 17 3,410 1,465 0.133 
104 7.002 7.000 10 12 Steel 0.002 75 5,730 2'820 0.24 
105 7.002 7.000 10 12 Steel 0.002 80 5,730 2'820 9 300 


TABLE I. DATA AND CALCULATIONS ON PRESSED FITS 








December 4, 1913 AMERICAN MACHINIST 943 








; Maximum Radial 
Tension Pressure 
Number Diameter Diameter Length Diameter Material Allow- Stress on Surface Coefficient 
of of Shaft, of Bore, of Seat, of Hub, in ance, Pressure, of Bore, of Shaft, of 
Record In. n In. In. Hub In. Tons Lb. per Sq.In. Lb. per Sq.In. Friction 
106 7.003 7.000 10 124 Steel 0.003 ot) 8,325 4,515 0.181 
107 7.002 7.000 9 17 Cast Iron 0.002 50 2,965 2,110 0.24 
108 7.003 7.000 10 13 Steel 0.003 85 8,285 4,615 0.168 
109 7.003 7.000 10 13 Steel 0.003 sO 8,285 4,615 0.158 
110 7.003 7.000 9 16} Cast Iron 0.003 40 4,465 3,135 0.129 
111 7.002 7.000 10 12 Steel 0.002 95 5,730 2,820 0.307 
112 7.003 7.000 s 123 Cast Iron 0.003 35 4,815 2,600 0.153 
113 7.003 7.000 10 13 Steel 0.003 50 8,285 4,615 0.0985 
114 7.0035 7.000 8 14} Cast Iron 0.0035 45 5,375 3,400 0.12 
115 7.003 7.000 9 17 Cast Iron 0.003 50 4,450 3,160 0.18 
116 7.003 7.000 8 12 Steel 0.003 100 8,605 4,235 0.269 
117 7.034 7.031 8 10 Steel 0.003 75 9,260 3,520 0.262 
118 7.034 7.031 Ss 10 Steel 0.00% 35 9,260 3,520 0.113 
119 7.1895 7.187 7 13 Cast Iron 0.0025 25 3,915 2,085 0.152 
120 7.2525 7.2495 9 16} Cast Iron 0.003 35 4,350 2.475 0.115 
121 7.437 7.435 74 ll Cast Iron 0.002 25 3,275 1,220 0.234 
122 7.4395 7.437 8 . 13 Cast Iron 0.0025 25 3,810 1,970 0.136 
123 7.502 7.499 8 123 Cast lLron 0.003 55 4,605 2,230 0.238 
124 7.5025 7.500 s 13 Cast Iron 0.0025 35 3,810 1,905 0.194 
125 7.5027 7.500 8 144 Cast Iron 0.0027 20 3,970 2,290 0.0925 
126 7.5029 7.501 8 25} Cast fron 0.0019 15 2,460 2,145 0.074 
127 7.534 7.531 10 12 Steel 0.003 50 8,320 3,620 0.117 
128 8.002 8.000 9} 13} Steel 0.002 60 5,015 2,485 0.202 
129 8.002 8.000 9} 13} Steel 0.002 60 5,015 2,485 0.202 
130 8.002 8.000 94 13} Steel 0.002 60 5,015 2,485 0.202 
131 8.002 8.000 16 14 Steel 0.002 110 4,975 2,525 0.217 
132 8.002 8.000 9} 13} Steel 0.002 80 5,015 2,485 0.27 
133 8.002 8.000 93 13} Steel 0.002 85 5,015 2,485 0. 286 
134 8.002 8.000 9} 13} Steel 0.002 75 5,015 2,485 0.253 
135 8.002 8.000 9} 13} Steel 0.002 80 5,015 2,485 0.27 
136 8.002 8.000 9 13} Steel 0.002 80 5,065 2,435 0.318 
137 8.003 8.000 y 17 Cast Lron 0.003 50 4,025 2,565 0.173 
138 8.4395 8.4375 7 11 Cast Iron 0.002 25 3,060 795 0.34 
139 8.4395 8.437 8 11 Cast Iron 0.0025 18 3,820 833 0.205 
140 8.440 8.4375 s 11 Cast Iron 0.0025 15 3,820 833 0.17 
141 8.503 8.500 8 14} Cast [ron 0.003 35 4,035 2,015 0.162 
142 8.503 8.500 8 143 Cast Iron 0.003 45 1,055 1,980 0.212 
143 8.503 8.500 9 15 Cast Iron 0.003 40 3,815 2,370 0.141 
144 8.503 8.500 8 14} Cast Iron 0.003 45 4,435 2,020 0.208 
145 8.5025 8.500 64 15 Cast Iron 0.0025 30 3,000 2,255 0.154 
146 8.505 8.5015 s 15 Cast Iron 0.0045 15 6,005 3,085 0.136 
147 8.507 8.504 9 il Cast Iron 0.003 40 41,565 1,145 0.292 
148 8. 564 8.562 14 134 Cast Iron 0.002 30 2,765 S48 0.1875 
149 8.939 8.937 8 13 Cast Lron 0.002 i8 2,860 762 0.211 
150 8.939 8.937 8 13 Cast Iron 0.002 20 2,860 762 0.234 
- 151 8.939 8.937 8 13 Cast Lron 0.002 22 2,860 0.257 
152 9.002 8.999 12 20} Cast Iron 0.003 65 3,515 0.161 
153 9.002 8.999 12 20} Cast Iron 0.003 65 3,515 0.161 
154 9.0025 8.999 12 20} Cast Lron 0.0035 75 4,100 0.159 
155 9.0025 8.999 12 20} Cast Lron 0.0035 75 4,100 0.159 
156 9.0015 8.9995 9 16} Cast Iron 0.002 22 2,480 1,370 0.126 
157 9.002 9.000 10 14 Steel 0.002 80 4,710 1,955 0.29 
158 9.002 9.000 10 14 Steel 0.002 75 4,710 1,955 0.272 
159 9.003 9.000 12 20} Cast Iron 0.003 70 3,500 2,395 0.171 
160 9.003 9.000 12 20} Cast Lron 0.003 70 3,500 2,395 0.171 
161 9.003 9.000 12 21 Cast Iron 0.003 70 3,495 2,410 0.171 
162 9.003 9.000 12 20} Cast Iron 0.003 70 3,500 2,395 0.171 
163 9.002 9.000 13 203 Cast Iron 0.002 75 2.345 1,585 0. 257 
164 9.003 9.000 12 203 Cast Iron 0.003 90 3,500 2,395 0.22 
165 9.003 9.000 12 14} Cast Iron 0.003 85 3,890 1,775 0.298 
166 9.003 9.000 10 1 Steel 0.003 100 6,200 3,795 0.187 
167 9 003 9.000 10 18 Steel 0.003 80 6,200 3,795 0.149 
168 9 003 9.000 9 17 Cast Iron 0.003 45 3,700 2,080 0.17 
169 9.003 9.000 9 17 Cast Iron 0.003 50 3,700 2,080 0.189 
170 9.939 9.937 74 13 Cast [ron 0.002 25 2,745 720 0.205 
171 9.9998 9.996 9 16} Cast Iron 0.0038 60 4,400 2,080 0.204 
172 10.003 10.000 9 16} Cast Iron 0.003 40 3,495 1,640 0.172 
173 10.004 10.000 12 21 Cast Iron 0.004 90 4,205 2,715 0.176 
174 10.0035 10.000 14 21 Cast Iron 0.0035 80 3,765 2,375 0.153 
175 10.002 10.000 12 18 Steel 0.002 55 3,925 2,475 0.128 
176 10. 502 10. 500 8 13 Cast Iron 0.002 16 2,505 550 0.22 
177 11.002 11.000 12} 18 Steel 0.002 70 3,750 1,705 0.189 
178 11.002 11.000 12% 18 Steel 0.002 80 2,750 1,705 0.216 
179 11.005 10.9997 14 203 Cast Iron 0.053 38 5,350 3,005 0.0525 
180 11.002 11.000 12} 18 Steel 0.002 85 3,750 1,705 0.24 
181 11.002 11.000 134 18 Steel 0.002 90 3,750 1,705 0.227. 
182 11.002 11.000 13 18 Steel 0.002 90 3,750 1,705 0.235 
183 11.002 11.000 13 18 Steel 0.002 70 2,750 1,705 0.183 
184 11.002 11.000 12 18 Steel 0.002 90 3,750 1,705 0.24 
185 11.002 11.000 13 18 Steel 0.002 100 3,750 1,705 0.261 
186 11.0025 11.000 10 17} Cast Iron 0.0025 50 2,680 1,160 0.25 
187 11.0035 11.000 10 174 Cast Iron 0.0035 60 2,755 1,625 0.214 
188 11.064 11.062 12 18} Cast Iron 0.002 48 2,100 975 0. 236 
189 12004 12.000 12 203 Cast Iron 0.004 130 3815 1,895 0.302 
190 12.003 12.000 13 204 Cast Iron 0.003 70 2,875 1,405 0.204 
191 12.004 12.000 13 21 Cast Iron 0.004 78 3,795 1,930 0.165 
192 13.0045 13.002 13 214 Cast Iron 0.0025 100 2,235 1,035 0.362 
193 13.003 13.000 14 22 Cast Iron 0.003 85 2,660 1,265 0.235 
194 13.0045 13.000 12 22 Cast Iron 0.0045 90 4,000 1,905 0.193 
195 13.0045 13.000 12 22 Cast Iron 0.0045 100 4,000 1,905 0.213 
196 13.003 13.000 12 254 Cast Iron 0.003 70 2,530 1,470 0.195 
197 13.004 13.000 13 26 Cast Iron 0.004 100 3,355 2,015 0.187 
198 13.0035 13.000 13 22 Cast Iron 0.0035 110 3,105 1,490 0.252 
199 13.003 13.000 12} 21 Steel 0.003 125 4,790 2,130 0.225 
200 14.033 14.031 14 21 Steel 0.003 150 4,785 1,845 0. 264 
201 14.033 14.031 14 21 Steel 0.002 100 3,075 1,185 0.274 
202 14.5035 14.500 13 25 Cast Iron 0.0035 100 2,720 1,430 0.235 
203 16.004 16.000 14 25 Cast Iron 0.004 120 2,865 1,415 0.241 
204 20.002 20.000 20 28 Steel 0.002 160 2,220 780 0.327 
205 20.0025 19.999 20 29 Steel 0.0026 140 2,880 1,020 0.218 
206 20.0025 19.999 20 29 Steel 0.0026 140 2,880 1,020 0.218 


TABLE I. DATA AND CALCULATIONS ON PRESSED FITS—(Continued) 
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EXAMPLE Recorp No. 84 


Cast-iron hub on steel shaft D = 6.0025 in., J = 
0.0025 in., length of hub 7 = 7 in., thickness of hub ¢ 
= 35% in. Assuming m = m, = 4and EF =22L, = 
30,000,000, then 

0.0025 








S —- X 30,000, 0( 0 
Maz. tension stress ft = = ga ro 
= 4425 1b. per sq.in. 
0.0025 4425 A 
' 6 15,000,000 
Radial pressure p, = ; —————— 





4 X 30,000,000 * 4 x 15,000,000 
= 2920 Ib. per sq.in. 
40 
7KOXTX 2920 — 
2000 


0.207 





Coefficient of Friction = 
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High-Speed Drilling Tools 
By Frank C,. Hupson 


We can probably thank the automobile shops for the 
development of many special forms of machine tools and 
also for information as to what can be done in the way 
of drilling and similar work. 

It is doubtless true that the modern tendency toward 
really high-speed drilling has been largely due to the 
automobile shops, and though some extraordinary drill- 
ing has been done in railway shops on locomotive frame- 
work, this does not compare with ordinary machine build- 
ing as much as the work to be found in the automobile 
shop. 

As has been pointed out before, one of the difficulties 
has been the securing of drilling machines which would 
run at sufficiently high speeds, about 6000 r.p.m. being 
the maximum, and probably 3000 or a trifle more, the 
highest speed at which the machines could be depended 
upon to stand up day after day. 

On very small work, or even with drills up to ;y in. 
in diameter, it is quite probable that a speed of 10,000 
r.p.m. can be successfully maintained without detriment 
to the drills. In fact, the drill breakage seems to be de- 
cidedly less at the higher speeds. 

On drilling machines where the drill has to be changed 
in order to drill two sizes of holes in the same piece, or for 
other reasons, the limiting speed of the drill spindle seems 
to be the speed at which the operator can handle the 
chucks of the type which can be changed without stop- 
ping the spindle. Observation seems to set this limiting 
speed at from 2000 to 2100 r.p.m., so that this becomes 
the practical speed in this case, without regard to the size 
of drill, although this may prove too high for some of the 
larger drills. Drills of from 144 to % in. are constantly 
run at this speed, however. 

As has been pointed out before, the probable difficulty 
in securing high speed for drilling spindles is the fact that 
the revolving spindle as a whole is not in perfect balance. 
When this is looked after there is no reason why a speed 
of 20,000 r.p.m. could not be obtained if it were needed, 
but it is necessary to have the complete revolving unit 
balance as it is run. This includes the chuck and pos- 
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sibly the drill itself, although in the case of y-in. drills 
it might not be an important factor. 

Another feature which we find to some extent is the 
use of air jets instead of the usual cutting lubricant on 
turning tools to blow the chips out of the way and keep 
the tool cool. This is mostly used on cast-iron work to 
prevent the usual mess of muck on the lathe. 


Figuring the Strength of Machine- 
Tool Parts 
By Joun E. Sweet 


I am just stupid enough to be mixed on the question of 
figuring the strength of machine-tool parts. 

That is, I don’t see how it can be done and have it 
amount to anything. If any part of a machine tool is so 
questionable that one has to figure it to see if it is strong 
enough, then it isn’t strong enough or half strong enough. 
No one expects his work to break in doing its legitimate 
work and you cannot foresee what the accidental strains 
will be. If you do not expect a machine to break, why 
do you want to know what the breaking strength is? But 
you do know that it will spring and in many cases may be 
able to figure the amount of spring due to the work it 
is to stand, but you cannot tell how much spring is per- 
missible. Of course, one can guess at it and it may be as 
Mr. Bement said, the figures may help one to guess and 
then when you come to the finished job you may reach 
George Dickie’s conclusion that there is nothing so un- 
certain as figures, except facts. 

Yes, professors, tell your students to figure out the 
thing down fine, don’t trust to guess or good judgment. 
Figure it out fine and then multiply by your factor of 
safety (or factor of ignorance, as A. L. Holley said). 
Say four or ten, which will then be 10 or 25 per cent. 
by figures, and 75 or 90 per cent. by guess. 

Well, the readers will say, if you do not figure what 
will you do? Hunt up all the machines that resemble 
what vou want to design, find out their defects and if 
you find anything that answers all requirements, copy it. 
If you find defects, avoid them. If there are weaknesses, 
devise a way to place the metal in shape to better resist 
the strains, and if that is not possible, add metal where 
it will do the most good, bearing in mind that if the ma- 
chine and tools are absolutely rigid and the piece being 
operated upon is likewise rigid, the cutting tools will 
never get dull. Of course, I cannot prove this to be true, 
nor can anyone prove that it isn’t. That the more rigid 
the machine the better the tools will stand, is certain. 

Cultivate good judgment, for that is what it comes to in 
the end. 


Rapid Polishing of Hard-Rubber and 
Celluloid 


In polishing hard-rubber or celluloid Vienna-lime and 
alcohol will give a much higher polish than rotten stone, 
and their use is also quicker, according to O. G. Steinitz. 

After machining, polish with emery paper, finishing 
with the finest French paper and using a little oil, to 
keep from burning; then use a felt lap moistened with al- 
cohol and charged with Vienna-lime. Vienna-lime is also 
used for cleaning off the oil from polished metal before 
lacquering. It should be kept in air-tight bottles. 
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Routing System for Engineering Workshop 


By GEORGE 


SYNOPSIS—lIn order to appreciate the value of a sys- 
tem, it is necessary to know where it has been used suc- 
cessfully, what size of a shop it fits and other similar 
details. These points are all given in this article. The 
forms used are not numerous and the method of operation 
is clear. 

es 


o 
ee 


The routing system described herein is in use in a 
British works employing from four to five hundred men. 
The points worthy of special attention are the smal! num 
ber of cards and like matter necessary, and the amount 
of information available. 

Fig. 1 shows a specimen sheet as issued by the draw- 
ing office to the work office, for each batch of engines or 
machines to be put in hand. From these sheets an order 
clerk issues orders to the pattern shop as per Fig. 2. These 
orders are made out in triplicate (by inserting carbon 
paper). Two copies are sent to the pattern shop, one 
being pink, the other white and the third copy is retained 
in the book. Only the copy shown has the perforated 
slip at the right. This is detached by the pattern store- 
keeper and returned to the order clerk when the pattern 
SpeciFICATION FOR Ens. No. Spec. No. SHEET No 
| ou Descriprion of Eneine Prat Die Neo rem Nas MarenutNo Orr Part Na 70 sce 


F 




















| Cc | | 
| | 
ENG. ive 
Ar, Ma s 
Fic. 1. Srecrrication SHEET 834x11 In. 
B 19400 B19400 
PATTERN ano CASTINGS. 
ORDER No 5, size ~~ | BORG. No SECTION 
| 7 DATE PATTERN 
— —— SENT TO FOUNDRY 
a | 
PATTERN. CASTINGS. 
" onvenao aie ; No. OFF . PATTERN Wo. 
. .= = 
| pve METAL 
| eqwenan No a | ove x 
CORE BOXES 
CORE BOXES | DELIVERED 
DELIVERED AS DLY. NOTE No 
‘ : A ay ISSUED By : 
Fie. 2. Patrrern AND Castine’ OnrpER—41gx8 In. 





and coreboxes are sent to the foundry. This gives the 
date, number of patterns and quantity of coreboxes. From 
these slips the order cierk posts the information on the 
card in Fig. 5. With the pattern and coreboxes is sent 
the white copy of order, Fig. 2, to the foundry foreman, 
who makes castings according to the quantity ordered and 
notes the delivery time required. 

The castings when ready are sent to stores and a deliv- 


ery note in duplicate as in Fig. 3 is sent with them. The 
storekeeper signs one copy and retains the other. The 


signed copy is sent to the order clerk, who enters the cast- 
ings delivered on the card in Fig. 5, afterward forward- 


Hey 


ing the receipt to the cost department for costing and 
crediting to the foundry account. 
THe Work Tacs 

In the meantime, the order clerk makes out work tags 
as shown in Fig. 4. This tag contains al] the information 
necessary for the shops and on its opposite side is printed 
for the inspector to sign as each operation is inspected. 
These tags are made out for all castings and steel parts 


from bar, etc., and are forwarded to the storekeeper, who 
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Delivered to Date 


~. Bmw 
fen) of | 2) = |= SAME OF PART  — mn} 0 |) 0 
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Fig. 4. Front ano Back or Work Tag 
issues the necessary material to the shop with the tags at- 
tached. 

The card shown in Fig. 5 is now issued to the ticket 
clerk in the machine shop by the order clerk. The ad- 
vantage of this card over the old-style job ticket, where 
one ticket is issued for each operation, is that one éard 
takes care of all operations. Only one-fourth the clerical 
labor is necessary to do the work. With the old-style 
job ticket there were an average of 16 tickets per man 
per week, and these had to be summarized on a summary 
card to get total costs. This means that the clerical labor 
for these is entirely saved under the new system. Each 
workman has a weekly time card, Fig. 6, on which is en- 
tered the job by the ticket clerk as each is commenced 
The cost department makes up the payroll 
from these term cards. This card is a complete summary 
of each part, giving its detailed cost at a glance. All the 
information is here and not distributed over a number of 
eards, any one of which if lost or destroyed would result 
in giving inaccurate costs. All these cards, Fig. 5, are 
numbered with a serial number, as shown, so if one is lost 
or misplaced it is immediately brought to notice when the 
final accounting is done in the cost department. 


and finished. 
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: Tae ms 
CARD FOR THE INSPECTOR who notifies the assembling department when issuing et 
The portion on the right-hand side of the card is torn parts that have been passed on the defect report as pass- m: 

° . . : r Ge mw . 
off and issued to the inspection department, the inspector able. The order clerk also makes out a delivery note, Fig. m: 
entering on these cards the operations on the inspected 3, crediting the order for the defective parts that are be- su 
quantity. If there is any defect in workmanship or ma- ing replaced, and stamps it with a rubber stamp as per 

terial, he makes out a defect report in triplicate, as shown Fig. 8, according to which department is responsible for to 
in Fig 7, at the same time entering the number of the the defect. This is sent to the ticket clerk, who enters on se 
— se 
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defect report on the inspection card. The manager or it the cost from the card, Fig. 5, and forwards it to the an 
superintendent examines these reports daily, and decides cost department. The second copy is sent to the foreman = 
the disposition of the parts in question in the column for responsible for the defect. This system prevents any wi 
that purpose. friction between the inspection and other departments. de 

A copy is sent to the machine-shop foreman, and one Sinica ininn Sh lis 
to the order clerk. The order clerk issues tags for re- a ry 
placing parts where necessary and makes out replace or- After inspecting parts for any operation, the inspector ar 


ders on the foundry, stamping the order “Replace Cast- checks on the tag, Fig. 4, the next operation to which the 
ing.” He then initials and forwards it to the storekeeper, work has to go, and a laborer delivers it to that depart- 
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ment. Thus the inspectors, who are trained practical 
men, control the sequence of operations, leaving the fore- 
man at liberty to devote all his attention to keeping the 
machines going to the best advantage and at full pres- 
sure. 

When the order clerk has ordered everything that has 
to be manufactured in the works as per sheet, Fig. 1, he 
sends the sheets to the storekeeper. The storekeeper then 
sees that such parts as studs, bolts, springs, split pins, etc., 
are in stock ready for issuing to the assembling de- 
partment along with manufactured parts. If not in stock, 
they are ordered so as to be ready in time. 

As each part is finished and has been inspected for 
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Fic. 8. Rupper Stamps FoR SPECIAL OCCASIONS 
all operations, the inspector signs his portion of the card, 
Fig. 5, and forwards it to the ticket clerk. This notifies 
the ticket clerk that this part is completed and ready to 
store. He then forwards the main portion of the card, 
Fig. 5, to the cost department. 

The inspection cards are gone through and any defects 
are put against the machine on which the parts are used. 
For all replace or spare parts ordered, this book (or 
card) is referred to so as to insure absolute interchange- 
ability. 


SoME OF THE ADVANTAGES 


This system has the following advantages: Fewer 
cards are required, hence less storage capacity is necessary 
and less clerical labor required, any machine or batch of 
machines can be instantly looked up if necessary, to see 
what they have cost, each part is costed separately, ren- 
dering comparisons with previous records easy and re- 
liable ; if a batch of machines become very urgent through 
a sudden rush of orders, all parts can be instantly located 
and urged forward. 

For rush orders, red tags like Fig. 4 are issued, and as 
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for ordinary work the tags are green, the red tags are 
used most sparingly and only when absolutely necessary. 

This system can be employed in any size of works, with 
any number of departments. One order clerk and one 
ticket clerk can attend on about 100 machine men, where 
each workman averages three jobs per day. Where parts 


‘are put through in large quantities, less clerical labor is 


required or in other words more men can be attended to 
by each clerk, but the above will give a basis to work 
upon. In a small shop one clerk can perform both duties. 

Where inspectors are not employed, the inspection por- 
tion of the card can be omitted and also the defect re- 
port. In this case the machine foreman becomes responsi- 
ble for the transfer of work from one operation to another, 
the workman taking his time card and the tag to the 
ticket clerk when commencing a new job and fixing the 
tag to the job when completed. It is important that the 
ticket clerk make all entries on the time card, so as to 
have correct records for costing and estimating purposes. 


Ad 
ve 


A Huge Horizontal and Vertical 
Planer 


A huge German horizontal and vertical planer is shown 
in the accompanying illustration. It is the product of 
the well known machine-tool building firm of Ernst 
Schiess Werkzeugmaschinenfabrik A. G., of Diisseldorf, 
which specializes on large work. In capacity it can lit- 
erally plane the side of a small house, for it can handle 
work up to 26 ft. 3 in. in length and 19 ft. 8 in. in height 
at one cut. With a resetting of the tool it can plane up 
to 21 ft. 4 in. in height. 

The machine consists of a horizontal bedplate support- 
ing three heavy uprights. These in turn carry two hori- 
zontal cross rails spaced wide apart; the rail castings are 
securely bolted together. They in turn carry a long ver- 
tical rail with a heavy tool saddle. This saddle has mo- 
tion up and down the vertical rail, and the vertical rail 
itself has horizontal motion to and fro across the horizon- 
tal rails. Thus it is possible to plane in a horizontal di- 
rection, or plane or slot in a vertical one. 

The drive is from a reversible, adjustable speed, direct- 
current motor, of from 30 to 40 hp., preferably with a 
speed-change ratio of one to three. The movement of 
the vertical rail is taken from two heavy coarse-pitch 
screws, one in each horizontal rail. Similarly the saddle 
derives its motion from the coarse-pitch screw carried in 
the vertical rail. The method of driving these screws 
is plainly shown in the illustration. 

The cutting speed for both vertical and horizontal plan- 
ing is variable from about 6 to 12 m. per minute (19 ft. 
8 in. to 39 ft. 5 in.). This is based on a motor-speed 
ratio of one to three. If higher ratios, as one to four, 
or one to five, are used, the speeds are correspondingly 
altered. The return speed of the tool is constant, at 18 
m. (about 59 ft. 1 in.) per minute. 

The saddle carries two tool blocks. The lower has fixed 
slots, and the upper is detachable. The lower block has 
a motion perpendicular to the vertical rail, of 550 mm. 
(about 214} in.), so that it is possible to plane in a hori- 
zontal direction paralle! to the base plate of the machine 
either with automatic power feed or by hand. Further, 
the upper tool block is adjustable for a distance of 400 
mm. (about 1534 in.) in a similar direction. This means 
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that a surface 950 mm. (about 371% in.) in width can be 
finished in a horizontal plane parallel to the bedplate of 
the machine, without changing the tool. Further, the 
upper tool block has hand adjustment to about 12 deg. 
on either side of the horizontal. 

The dogs for effecting the reversal of the saddle or 
are carried on a large horizontal disk, shown in 
In spite of its size and weight the ma- 


rail 
the illustration. 
chine is easily reversed by hand. 
POs 

Our contemporary, the “Factory,” following in the path we 
have been hewing out through the tangle of unstandardized 
tools and parts, gives the following piece of excellent advice 
to its readers under the title, “A Designers’ List That Saves 
Money”: When machined parts are made in comparatively 
small lots, not infrequently the purchase of additional taps, 
reamers, and similar tools adds considerably to the cost per 
piece to meet the requirements of the special design. In the 
greater number of instances where special sizes are called 
for, it is because of the lack of definite standards, or because 
the designer does not know that he is calling for a dimension 
or shape for which no tools are available. To cut down as 
far as possible the expense for special equipment the super- 
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intendent of an Eastern factory made up a list showing all 
the sizes of reamers, taps and dies, milling cutters, and so on, 
which were then in the toolroom, and copies were furnished 
the engineering department. As new tools were purchased 
from time to time additions were made to this list. Within 
a week from the time the list was issued, the buying of sixty- 
two dollars’ worth of milling cutters was avoided by slight 
modifications of three forgings. The changes did not affect 
che appearance or lessen the suitability of the forgings. 
3 

A paper presented at the last annual convention of the 
American Railway Master Mechanics Assn., on the subject of 
three-cylinder locomotives, describes in detail three locomo- 
tives of a type that have given good service on the Phila- 
delphia & Reading Ry. In these locomotives, the three cyl- 
inders are placed on the same horizontal plane, one between 
the frame and the other two exterior to the frame. They 
all have the same diameter, 18% in., and each has its own 
piston valve. They have been engaged for several years in 
fast passenger service, principally on the New York division 
of the road. Their principal advantages are that they secure 
a uniform turning moment, the cranks being placed at 120 
deg.; they exert greater tractive power, and call for a lower 
factor of adhesion than two-cylinder engines; they are easy 
on rails and bridges, afford opportunity for better balancing, 
and can be operated on the simple, compound, or triple-ex- 


pansion principle. 




















A Huge Horrzontat AND VERTICAL PLANER 
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Graphical Method of Obtaining Blank Diameters 


By F. SpaRKUHL 


SYNOPSIS—A method for finding the proper blank di- 
mensions for round articles made of thin material. The 
article deals with both simple and more intricate shapes, 
and gives the formula used for checking the graphical 
method which is the method described. 

+o 

The majority of tool and die makers are not familiar 
with the mathematical method of finding the proper 
blank dimensions of round articles consisting of thin 
metal, and this article is presented to show a short prac- 
tical way, which might be of assistance to those engaged 
in laying out or making drawing dies. 

Besides the mensurative-graphical method with which 
this article deals, there are three others: the tentative, the 
gravitative and the mathematical. 

The tentative or “cut-and-try” method is the easiest and 
the best known, though the most expensive as far as time 
and labor are concerned. It is extensively used by die 
makers who do not know the method of finding the re- 
quired blank by calculation. They cut a blank by rough 
guess, based upon their experience and after seemingly 
endless trying, arrive at a satisfactory result. Quite often 
they spend more time this way than it would take them 
to manufacture the dies. 














TRAPHICAL METHOD OF 





When a sample is furnished and it is a case of raising 
or embossing, the gravitative method is used to great ad- 
vantage. The article is carefully weighed and a disk of 
1 sq.in. area of exactly the same gage metal as the sam- 
ple is cut out and weighed. The weight of the article 
divided by the weight of the disk gives the area of the ar- 
ticle and consequently the area of the blank. In mathe- 
matical symbols it will read: 


W x D2 x D2 W 
= A al = _ » ve —— 
= and as A 7 we get = 
or simplified : 
4W Ww 
D = 2 = 1.128 (1 
zw Nw 
when 
A = Area of sample in square inches; 
W = Weight of sample in pounds; 
w = Weight of disk in pounds; 


D = Diameter of blank in inches. 
Of course, a fine and trustworthy scale must be used to 
insure reliable results. 
The third method involves finding analytically the exact 
surface of the article. Anyone with some knowledge of 
surface mensuration may solve the problem easily, but 
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most of us know that it takes a long time to arrive at a re- 
sult when complicated sections are involved, not mention- 
ing the many chances of making errors in the calcula- 
tions. It happens also quite often that the area of curved 
surfaces can only be obtained by using the differential 
and integral calculus which is generally unavailable to 
the average practical man, and to many designers, owing 
to their lack of knowledge in this branch of mathematics. 


Tie MENSURATIVE-GRAPHICAL METHOD 


The fourth is the mensurative-graphical method. It 
is a quick and easy way to find the blank dimensions for 
known sizes of round shells and requires only a pair of 
dividers, a T-square, a triangle, a sharp pencil and the ex- 
ercising of a little care and accuracy. This method for 
determining the area of round articles in a graphical 
manner, though very little known, is not new in itself, 
but various short cuts have been added to avoid all figur- 
ing with formulas. It can only be used when light metal 
is in question and it depends upon the supposition that 
the thickness of the metal is not changed while the blank 
is converted into a shell and that the area of the article 
equals the area of its blank. It is based upon the rule of 
Guldinus, which states that the area of a surface gen- 
erated by the revolution of a line about a central axis 
equals the length of the line multiplied by the path of its 
center of gravity. Expressed in mathematical symbols it 
will read: 

A = 2 = R, L 
and as the area of the article equals the area of 
blank : 


(2) 
the 
nm J)? 
Az : =2cR, L 
and simplified : 
D=wW8 R, L 


(3) 


When 
A = The area of the article; 
R, = The distance of the center of gravity of the 
generating line from the central axis x 7; 
L Length of generating line; 
D Diameter of shell blank. 


A SrmMpLe CAse AS EXAMPLE 


Taking the straight shell, Fig. 1, as a demonstration: 
The profile is drawn full size with its central axis aa, and 
it is evident that the shell is generated by the rotation of 
the line ABC about the axis YY. In order to apply the 
rule of Guldinus, the R, of the broken line ABC must 
be found. 

The center of gravity, or C.G. of a straight line, such 
as AB, Fig. 2, lies always on the geometrical center. This 
is determined. by bisecting the line AB. 
of C.G. from the vertical axis wr is R,. 

To find the distance R, for ABC, Fig. 1, 
and G@,, respectively, of each line, that is AB and BC 
separately. Then draw a vertical line L equal to AB + 
BC and step off AB equal to A,B, and BC equal to 
B,C,. Choose a pole O at any distance from A,C, and 
connect O with A,B,C,. Then draw the vertical lines G, 


The distance 


locate G, 


and @,, make @,@, parallel to OB,, from G, a line par- 
allel to OA,, and from G, the closing line parallel to OC. 
The intersecting point G, gives the distance R, from the 
axis XY. Now we can find the blank diameter D by tak- 
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ing the square root of the product (8R,L according to 
rule 3). But as it was decided to have this method an 
entirely graphical one, it is necessary next to obtain D 
without figuring. Lay out a straight line eight times 
the length R,, Fig. 3, add the length Z and describe a 
semicircle, of which 8R, + ZL is the diameter. The ver- 
tical line GE from the intersecting point G with the 
circle gives the required blank diameter D. 

For those interested in the development of the above 
method, the solution is as follows: 

From Fig. 3 will be seen that 

y> = D? + (8k)? 
and 
22 = PD? + L?. 
Adding these two equations together, 
y? + 22 = 2D + (8R,)? + L. 
Considering the whole triangle, it is evident that 
y? + 22 = (8R, + L)? 

therefore 

y2 +22 = (8R, +L)? = 2D? + (8R,)? + L? 
developing 
(8R,)?+2xK 8k, XL4+V= 2)? + (8R,)?+ L 
Dissolving for D, 

2D? =2x8R,XL 

or 


D=wv8R,L 
which is equation 3. 

Fig. 4 shows the profile of a flanged straight shell. 
We draw the central axis XX, find the center of gravity 
of each line, step off the lengths of AB, BC, CD on a ver- 
tical line and construct the polygon which gives us FR, 
for the shell ABCD. By using the short cut, Fig. 3, we 
find the diameter of the shell blank. 

A method of finding the blank diameters for plain and 
flanged straight shells, plain or flanged conical shells, 
and hemispherical shells is worked out in a much shorter 
way in the AMerRIcCAN Macuinist Handbook, page 184, 
and it is not considered practical to apply the mensura- 
tive-graphical method to. these cases. We will, therefore, 
confine ourselves to the more elaborate and difficult pro- 
files. The cases of Fig. 1 and Fig. 4 are simply a matter 
of demonstration to make those interested acquainted with 
a seemingly tedious method. 


A CYLINDRICAL SHELL FOR AN EXAMPLE 


Fig. 5 shows a profile of a spherical-ended, cylindrical 
shell. The problem is to find the centers of gravity of the 
different lines, in this case a straight line and an arc. We 
bisect AB and get G,. For the are BC the center of grav- 
ity G, lies on the line of symmetry (the line that bisects 
the angle «), Figs. 6 and 7, at a distance from the center 
P equal to the product of the length of the chord BC 
and the radius PD divided by the length of the are BDC, 
or, mathematically expressed : 


In which 
c = Length of cord; 
r = Radius of arc; 
.a = Length of are. 

To find 2 G, graphically, bisect the angle and roll 
the length of the are BD on ED, which is perpendicular 
to DP. Then draw PE, and parallel to PD from B, line 
BF until it meets ED at F. From the intersection point 
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H draw a line parallel to HD to PD and the foot point is 
G,, the center of gravity of the are BDC, 

It may be of interest to prove this method true. 
‘ Hee PG,  H@, 
Figs. 6 and 7 it will be seen that PD ~ Bp? *™ 
stituting PG, = r,, G,H = c/2, PD = r and ED = 
a/2, the equation will read as given in formula 4: 


From 


1 sub- 


~ 
~ 
~ 


a 

Figs. 8 to 12 are self-explanatory: It is evident that 
all possible eases cannot be considered, but the explana- 
tion given above will be found adequate to apply the men- 
surative-graphical method without using any mathemat- 
ics, to all existing combinations, thus saving time and 
labor. It is called a short-cut method; many readers will 
think, if they see this term, that the outcome is only ap- 
proximate and not accurate enough for practical pur- 
poses. On the contrary, this method is just as accurate 
as any other and with a little practice may be admirably 
adapted for shop and drafting-room use. 


Differential Indexing Device for the 
Bench Lathe 


By CHar.Les W. Spicer 


The accompanying illustrations show an indexing at- 
tachment which we have fitted to a bench lathe, and which 
has proved quite satisfactory. It also has the advantage 
of being removable, which eliminates the temptation to 
use the index pin to lock the spindle while tightening 
chucks, this being bad for the chucks and pin. 

The device, Fig. 1, consists 
of a steel carrier A, fitted 
to the back end of the lathe 
spindle B, and secured in 
place by a slot and pinch or 
tangent screw. The carrier is 
provided with a cross-piece, 
one end of which is drilled 
with a radial row of holes cor- 
responding to the six circles 
on the index plate, the op- 
posite end being unnecessary 
for indexing purposes, but 
serving as a counterbalance. 
The outer end of the carrier 
is turned to form a hub on 
which the index plate C is 
mounted, and has a circular 
T-slot D to accommodate the 








6 nuts for the plate-holding 
Ar mACmINY screws. The index plate is a 


regular Brown & Sharpe No. 
1 plate with circles from 15 
to 20. The index pin £ is 
carried by an adjustable arm which is mounted on a rigid 
stud attached to the headstock casting. 

For all straight indexing up to 20 the plate is tightly 
clamped to the carrier by the three holding screws, and 
the index pin at its left-hand side used in the usual way. 
Divisions such as 12, 24 and higher require a differential 
movement, which is obtained by shifting the work and 
spindle in relation to the plate, using the carrier or right- 
hand pin to determine the amount of such movement. 


Fra. 1. 
THE DEVICE 


SECTION OF 
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For example, if 30 divisions are required, reference to 
the table shows that the 15 circle is to be used in connec- 
tion with the stationary or left-hand pin, and the 20 
circle with the carrier or right-hand pin. The left-hand 
pin is first adjusted to properly engage with the 15 
circle, after which the carrier pin is inserted through the 
outer hole in the cross-piece to engage the 20 circle. 


Number of 


Stationary or L.H. Pin Carrier or R.H. Pin Secondary or 


§Number of Engages Engages Differential! 
Divisions Circle Holes Circle Holes Movements 

2 20 10 

> 18 6 

4 20 5 

5 20 4 

6 18 3 

8 16 2 

9 18 2 

10 20 2 
12 18 3 20 5 i 

15 u 1 

16 16 1 

7 17 1 

18 18 1 

19 19 1 

20 20 1 
24 18 3 16 2 2 
30 15 1 20 10 1 
34 7 1 20 10 1 
36 18 1 20 10 1 
38 19 1 20 10 1 
40 16 2 20 4 4 
45 18 2 20 4 4 
48 16 1 18 6 2 
51 17 1 18 6 2 
57 19 1 18 6 2 
60 20 1 18 6 2 
68 17 1 20 5 3 
72 18 1 20 5 3 
76 19 1 20 5 3 
80 16 1 20 4 4 
85 17 i 20 4 4 
90 18 1 20 4 4 
{95 19 1 20 4 4 
96 16 1 18 3 5 
102 17 1 18 3 5 
114 19 1 18 3 5 
120 20 1 18 3 5 
135 15 1 18 2 8 
136 17 1 16 2 7 
144 18 1 16 2 7 
150 15 1 20 2 9 
152 19 1 16 2 7 
153 17 1 18 2 8 
160 16 1 20 2 9 
170 17 1 20 2 9 
171 19 1 18 2 2 
180 18 1 20 2 9 
190 19 1 20 2 9 
240 16 1 15 1 14 
255 17 1 15 1 14 
270 18 1 15 1 14 
272 17 1 16 1 15 
285 19 1 15 1 14 
2R8 18 1 16 1 15 
300 20 1 15 1 14 
304 19 1 16 1 15 
306 18 1 17 1 16 
320 20 1 16 1 15 
323 19 1 17 1 16 
340 20 1 17 1 16 
342 19 1 18 1 17 
360 20 1 18 1 17 
380 20 1 19 1 18 

INDEX DIVISIONS 
Number Circle Movement Number Circle Movements 

2 16, 18, 20 816 9-18 10-20 95 19 & 2 19 & 4-20 
3 15, 18 5-15 6-18 96 16 & 18 16 & 3-18 
4 16, 20 4-16 5-20 102 17 & 18 17 & 3-18 
5 15, 20 3-15 4-20 114 19 & 18 19 & 3-18 
6 18 3-18 120 20 & 18 2 & 3-18 
8 16 2-16 135 15 & 18 15 & 2-18 
Q 18 2-18 136 17 & 16 17 & 2-16 
10 20 2-20 144 18 & 16 18 & 2-16 
12 18 & 16 3-18 & 4-16 150 15 & 2 15 & 2-20 
15 15 1-15 152 19 & 16 19 & 2-16 
16 16 1-16 153 17 & 18 17 & 2-18 
17 17 1-17 160 20 & 16 16 & 2-°" 
18 18 1-18 170 17 & 2 17 & 2-20 
19 19 1-19 171 19 & 18 19 & 2-18 
20 20 1-20 180 18 & 2 18 & 2-20 
24 18 & 16 3-18 & 2-16 190 19 & 2 19 & 2-20 
30 15 & 20 1-15 & 10-20 240 16 & 15 16 & 1-15 
34 17 & ® 1-17 & 10-20 255 17 & 15 17 & 1-15 
36 18 & 20 1-18 & 10-20 270 18 & 15 18 & 1-18 
38 19 & 20 1-19 & 10-20 272 17 & 16 17 & 1-16 
40 16 & 2 2-16 & 4-20 285 19 & 15 19 & 1-15 
45 18 & 2 2-18 & 4-20 288 18 & 16 18 & 1-16 
48 16 & 18 16 & 6-18 300 20 & 15 20 & 1-15 
51 17 & 18 17 & 6-18 304 19 & 16 19 & 1-16 
57 19 & 18 19 & 6-18 306 18 &17 19 & 1-17 
60 20 & 18 20 & 6-18 320 20 & 16 20 & 1-16 
68 17 & 2 17 & 5-20 323 19 & 17 19 & 1-17 
72 18 & 2 18 & 5-20 340 20 & 17 20 & 1-17 
76 19 & 2 19 & 5-20 342 19 & 18 19 & 1-18 
80 16 & 20 16 & 4-20 360 20 & 18 20 & 1-18 
R5 17 & W 17 & 4-20 380 20 & 19 20 & 1-19 

90 18 & 2 18 & 4-20 


INDEX DIVISIONS 
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Should this not be in position to enter one of the holes in 
the 20 circle, the three plate-holding screws are loosened, 
permitting this setting to be properly made, after which 
they are again tightened. 

If it is necessary to start the indexing at any particular 
point on the work, the entire device may now be loosened 
on the spindle, permitting the spindle and work to be 
brought into proper position and clamped by the pinch or 
tangent screw. Fifteen divisions are now made using 
the left-hand index pin #, and working once around 
the 15 circle. Leaving the left-hand pin in engagement 
with the plate, the three plate-holding screws F are loos- 
ened, and, using the right-hand index pin G, the car- 
rier, spindle and work are moved *°/,, or one-half 
turn, the plate remaining stationary with the left-hand 
pin. The plate being again tightened on to the carrier, 
other 15 divisions are made on the work, each division 

















Fig. 2. Device ApPLieD TO THE LATHE 
coming midway between those made at the previous op- 
eration and giving the 30 spaces desired. 

The table gives some of the divisions that may be se- 
cured from the use of this No. 1 plate by this differential 
method, and there may be other possible combinations 
which I have not vet figured out. 

By way of explanation I would say that this lathe is 
.a home-made affair, and I had no correct way to index a 
circle of holes in the back of the cone pulley as is usually 
done. It was my first intention to mount an index plate 
rigidly at the back of the cone, but the difficulty of reach- 
ing the inner circles with the pin made this impracticable, 
consequently I devised the differential rig. The work of 
fitting the parts must, of course, be carefully done if 
backlash is to be avoided, but I have found no difficulty so 
far in getting good results. 

The halftone, Fig. 2, shows the indexing device as fitted 
to the lathe head. 
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A Blanking, Punching and Com- 
pressing Die 
By C. H. Ramsey 


In the manufacture of power transmissions of the var- 
iable-speed disk-drive variety, so largely used in garment- 
making machinery, one of the greatest sources of annoy- 
ance has been the necessarily frequent renewals of the 
leather wheels. These wheels, made up of leather disks 
glued and clamped between metal flanges, soon mushroom 
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over and become useless. This is largely due to the soft- 
ness and looseness of the leather grain. 

We argued that if the particles of the leather could be 
made to crowd upon one another, much the same as 
those of steel do in the hardening process, the resultant 
density would give a harder washer, having better wear- 
ing qualities and greater longevity, withou: materially de- 
preciating its frictional qualities. 

As an experiment we hammered, liberally, a good piece 
of leather, cut it into washers and made a wheel. This 
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A BLANKING, PUNCHING AND CompressineG DIE 


wheel has far outlasted any previously made without this 
process, 

To facilitate the production of the washer, we designed 
and built the punching fixture shown, which blanks out, 
punches the hole and compresses the fiber all in one op- 
eration. 

The fixture here shown is for the very small washers 
used for pulley covers, where the same qualities are 
sought for. Obviously, the same principle may be applied 
to disks with any size of hole or diameter. The leather 
is shown in place. 

rs) 

The Bureau of Standards is carrying out work on the 
segregation in steel ingots with particular reference to rails, 
for which they are using not only ingots made by American 
practice, but also some English made ingots, and in codpera- 


tion with one of the steel works will have some of them 
rolled into rails which will also be examined as to quality. 
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An Unusual Hardening Plant 


By ETHAN VIALL 


SYNOPSIS—A hardening plant, the arrangement of 
which ts the result of long experience in this particular 
line; some of the furnace and tempering details; heating 
the soda kettle with gas-engine exhaust; protecting the 
scleroscope from injury and careless handling; general 
layout of the entire plant, showing steel racks, lockers, 
shower bath and other features. 
$9 

The average hardening plant is as commonplace as the 
average blacksmith shop, and it is seldom that one is 
found containing as many original features as the one 
described in this article. 

While the George F. Marchant Co., Chicago, Ill, has a 
manufacturing machine shop where small tools, punches 
and dies for boiler makers, structural workers, car build- 
ers and the like, are made in large numbers, the most im- 
portant part of the shop is the hardening plant. Unless 
the tools, which are used under the most trying condi- 
tions, often by unskilled workers in pneumatic hammers 
and presses, are properly hardened and tempered, the 
work will be of little value. 

The tool hardening and tempering furnaces are shown 
in Fig. 1. The first three are oil-bath tempering fur- 
naces equipped with H. & M. thermometers. The next 
two, that is, the fourth and fifth in line, are hardening 
furnaces for carbon steel, built in the shop. The small 
one at the extreme end, is a high-speed steel heater made 
by the American Gas Furnace Co. In the upper right- 
hand corner of the engraving, the somewhat blurred 
circle of light represents a ventilating fan. Back of the 
hardening furnaces, on the wall, is a Hoskin pyrometer. 

The tempering baths have hoisting blocks over them 
for lifting the baskets containing the work, and a treiley 
track is arranged so that the baskets may be run to the 
soda kettle without any extra lifting on the part of the 


operator. In the corner, just below the fan, are two gas 


meters, city gas being used in the furnaces and engine. 
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Fira. 2. Vrew or Tooui-Street Furnace 
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Fie. 1. HARDENING AND TEMPERING FURNACES 
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The wall back of the furnaces is solid brick, but in front 
of them, between the operators and the windows, a heavy 
curtain is hung to regulate the light. This may be rolled 
up on dark days, and is of great assistance in judging 
the work is gaged by 
Just in front of the 


color, as a considerable amount of 
the color alone when hardening. 
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inlet valve at C. The water enters near the bottom of 
the tank, rises upward and overflows into the pipe D, 
from which it runs into the drain underneath. A basket, 
the handles of which are shown at FZ and F, catches the 
work as it is raked out of the furnace into the water. 
One of these baskets or sieves is shown on the left in Fig. 
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Fig. 3. Baskets Usep to HoLp Work 
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furnaces, and running underneath the quenching tanks, 
is a shallow, open drain, made in the concrete floor. This 
is used to carry off the overflow from the tanks shown just 
in front of the two Marchant furnaces. 

One of the Marchant furnaces is shown on a larger 
scale in Fig. 2. The furnace door is of the usual bal- 
anced-lift type, but is operated by a foot treadle A, leav- 
ing the operator’s hands free. The handle of the gas- 
regulating valve is shown at B, and that for the water 





Fig. 4. Toot ror PLAcING WorK IN Fires 
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THE ENGINE AND Sopa KETTLE 


Fia. 6. 


3. The two at the right are the kind used in the temper- 
ing baths. 

The shovel-like tool shown in Fig. 4 is used for placing 
punches and other work in the hardening-furnace. If 
punches are being hardened, 20 or 30 are placed on end 
of this shovel and inserted in the furnace. The handle 
A is then shoved in, and the crosspiece B pushes the work 
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off onto the heating slab. When hot enough, the pieces 
are simply raked out into the tank with a small rod, 


hooked at the end. 
A few samples of the class of tools made, hardened and 


tempered here are shown in Fig. 5. 
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Fig. 8. ScLEeroscoPpe CASE 











Fig. 11. THe Bar-Street Srorace Racks 
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TEMPERING AND CLEANING 


Often small parts tempered in oil have a slimy, sticky 
surface, even if cleaned in potash. This is due to the 
kind of oil used. Mr. Marchant uses Houghton’s No. 65 
tempering oil in the baths, and the result, after they come 
from the cleaning kettle, is a surface clean and free from 
all foreign matter. 

The blowers, pumps and other machines are run by a 
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40-hp. gas engine and one of the unusual features is that 
the soda kettle is heated by the exhaust from this engine. 

The engine and potash kettle are shown in Fig. 6, and 
the latter in detail, in Fig. 7. When designing this kettle 
and heating apparatus, no data of any value were obtained, 
vet so closely did the calculations come out as planned, 
that the solution is kept just below the boiling point. 
The kettle holds about 45 gal., but as the dimensions are 
marked on the engraving it is not 
necessary to repeat them here. 

A scleroscope is used to check re- 
sults. This instrument is kept in a 
convenient location, being placed in a 
small cabinet fastened to one of the 
large posts, as shown in Fig. 8. The 
door is fitted with a spring lock, and 
only responsible persons have a key. 
In this way the instrument is kept 
from being injured by careless hand- 
ling, and is always close at hand, 
ready for instant use. 


Tue Suor PLAN 


he complete shop layout, includ- 
ing the hardening plant, machine 
shop, heating and power plants, stor- 
age racks and all, is shown in Fig. 
9. The convenience of the plant is 
obvious at a glance. There is plenty 
of light, as can be seen from the view 
of the automatic machines 
shown in Fig. 10. 

The bar-steel storage racks are indicated in Fig. 11. 
The neatness and simplicity of this type of rack make 
it especially commendable. The stock is inclosed as 
shown, so that accurate account can be kept of all re- 


row of Fig. 10. 


movals. 

The lockers, wash basins and shower bath shown in 
one corner of the hardening-room plan are illustrated in 
Fig. 12. Using this type of wash basin, the men wash in 
running water, and have no individual basins to empty 
or to get coated with grease and dirt, as is so often the 


case. 
Litttle Journeys with the Repair Kit 
By F. E. Latrp 


For a number of years the repair man has had a skele- 
ton rattling about his closet and he is still looking for a 
chance to bury it. This skeleton is in the shape of a job 
that was completed after he had thrown it up as not being 
practical. He had been called out to doctor up a valve 
seat in a sawmill engine. He has seen more cripples in 
the shape of misused machinery than the average me- 
chanic, but this particular engine was the limit. 

The portable planer, a heavy cumbersome tool that gen- 
erally called for $1.50 excess baggage, remained in its box, 
for the repair man promptly pronounced the engine in- 
curable. The valve seat was so badly worn from long use 
and insufficient lubrication, that it had cut into the lateral 
run of the steam port. It was also badly dished, as shown 
in the illustration. How the engine ever managed to 
turn over will ever remain a mystery to him, and how it 
could be repaired he would be pleased to know. 

If an attempt to plane off the seat had been made, the 


AMERICAN MACHINIST 





Vol. 39, No. 23 


tool would have cut through the cylinder walls and, fur- 
ther, no tapping stock would remain for the false seat 
screws. To show the “old man” just what he had run up 
against, the repair man broke off a small piece of the seat 
at the port opening. This nearly resulted in a disaster, 
for the owner of the machine threatened to thrash him for 
spoiling his apparatus. After the exchange of a few 
complimentary remarks, they parted. 





SHOWING THE SPLENDID LIGHTING OF THE SHOP 


Dotted Line shows how Valve 
Seat had actually worn 





Wear on Valve 
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THe VALve Seat 


Some months later the repair man had occasion to re- 
turn to the same town. His job was not far from the 
sawmill and as he could see the exhaust plume, he re- 
marked that “old B must have installed a new en- 
gine.” Imagine his surprise when told that the old rattle- 
trap had been home fixed and was pulling the plant in 
fine shape. He was further enlightened by the informa- 
tion that a new valve seat had been made of babbitt metal, 
but how this was accomplished he could not learn. He 
would have given a good deal for one peek into that 
valve chest, but the strained relations between the owner 
and himself made that impossible. And still the bones 
rattle. 





29 


In’ regard to the use of the oxyacetylene process of weld- 
ing for the repair of boilers it may be of interest to note that 
the British board of trade has issued instructions to its sur- 
veyors for the inspection of repairs made, by autogenous 
welding, to the boilers of passenger steamers. The process 
has been in operation tentatively for some time and in view 
of the experience gained it has been decided to pass such 
repairs when made by experienced workmen and to parts 
which are not wholly under tension in working conditions. 
In case the repairs are very extensive the particulars must 
be submitted to the Board for consideration and approval. 
After welding the parts adjacent to the welds are to be 
hammer tested and an hydraulic test of not less than one- 
and-a-half times the working pressure should be applied. 
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Reaming a Taper Hole with a 
Straight Reamer 


The illustration shows a makeshift method for reaming 
a taper hole with a straight reamer when there is no taper 
reamer to be had. The work is first chucked and bored 
the size of the small end of the taper to the required 
depth, then a small hole is run in a little way. The end 


Tail Stock 





Stee! Ball 


VIZ. 


ReamMine A Taper Hote with A STRAIGHT REAMER 


of the straight reamer is centered with the steel ball, as 
The tailstock is secured against slipping end- 
The holding-down bolt is loosened 


shown. 
ways on the lathe. 
just enough so the tailstock may be crowded over with 
the adjusting screws to the required taper. 

J. A. AMHEARST. 
Janesville, Wis. 


[Ad 
ve 


True Threaded Sockets 


Nearly every mechanic knows the difficulty encountered 
when attempting to screw a threaded piece of work into a 
piece that has been tapped, and the two pieces must be 
concentric within a very small! limit. I had all of this 
difficulty when making the pieces A and B, Fig. 1, which 
were required to run true within 0.001 in., when partially 
together and also when the shoulders were screwed close. 


The piece shown in Fig. 2 solved the problem. The 
piece B was completely finished as shown. The first 


operation on the part A was to drill and tap the hole C. 
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True THREADED SOCKETS 


This piece was then screwed on to the part in Fig. 2, the 
thread being tapered slightly, so that the points of con- 
tact were the threads only. 

The next operation was to test the eccentricity of this 
combination, noting the “high” point. The center hole 
in the end D was then cupped in the “high” side with a 
half center countersink until the piece would run abso- 
lutely true on dead centers. Short taper threaded plugs, 
duplicates of the threaded end of the bar, Fig. 2, were 
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then inserted and pieces completed, after which A and B, 
screwed together, ran true. 

E. W. Tare. 
Dexter, Maine. 
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Inserted-Tooth End Mill 


The illustration shows an inserted-tooth end mill which 
has given the best of satisfaction. It has very little high- 
speed steel in it, but plenty of chip room, and cuts fast. 
The body is made of machine steel, the center hole is 
bored 17% in., the outside finished to size, and eight 5- 
in. holes are drilled and reamed at an angle of 45 deg., 
so that the teeth will drive in. A %-in. hole is drilled 








INserred-TootH Enp MILL 


14 in. deep and filled with spelter before the teeth are 
driven in. The teeth are then pinned in with ,-in. pins, 
the outside is turned to size and the end faced off, the 
front of the teeth being milled off on the center line. The 
brazing and hardening are done at one heat, after which 
the center hole is finished and the mill is pressed on 
to a shank. 


G. B. CUMMINGs. 
Toledo, Ohio. 
Bending Steel Shapes with a Wheel- 
Press 


The bending of 5-in. channel bars, and similar struc- 
tural-steel shapes, into complete circles is a problem 
which, some time ago, confronted the American Steel 
Dredge Co., of Fort Wayne, Ind. 








958 


The manner in which the problem was solved without 
expenditure for special machinery, is shown in the il- 
lustration. 

A conventional, hydrostatic wheel press, of 240 tons 
capacity, was utilized for the work, which was mostly 
the bending up of complete circles for “Bull Wheel.” The 
wheels are used for carrying the cables which give the 
side movement or revolution to the steam shovels and 
dredge booms. 

Circles from 4 to 12 ft. in diameter were being con- 
tinually called for and were made in a few minutes, from 
cold stock, by the method shown in the illustration. The 
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PRESS 


THE BENDING 
ram and cylinder of the wheel press are respectively A 
and B, while ( and D represent the tail ram and the 
bearing yoke, which carries the tail ram. 

The iron castings E and F were made to fit the circle 
to which the steel shapes G were to be bent, and these 
castings were bored to fit the ram and the tail ram and 
as many pairs of these castings were required as there 
were diameters of circles to be bent. For channel and I- 
beam work, there were also required different thicknesses 
of castings for the varying widths of channels. 

Wedge keys at H and / serve to locate and hold the 
bending castings firmly in place upon the rams. 

James F. Hoparr. 

Fort Wayne, Ind. 
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Tool for Removing Boiler Tubes 


The tool shown in the illustration is used, when re- 
moving tubes from multitubular boilers, for bending back 
the beading on the tube ends. It is particularly use- 
ful where the tube is close to the brickwork, where it 
would be difficult to use a hammer and chisel. 





the Tub” 


Tube Plate”? 
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Both the claw A and the handle B are made of spring 
steel. The point of the claw is hardened slightly. In 
operation the claw is hooked behind the bead of the tube, 
and a wrench of the handle pulls the bead down as shown. 

The dimensions given are for a tool made to work on 
4-in. tubes. The claw hook is made of stock 34 in. thick, 
and is offset as indicated, to bring the point of the claw 
in the same plane as that of the handle. 

H. K. ScHOLEFELD. 

Kona, Hawaii. 
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Piston-Ring Tongs 

In factories where a large number of piston rings are 
fitted to their pistons, such as gas-engine and automobile 
shops, the tongs illustrated would prove a useful device. 
By the use of these tongs, rings can be very easily fitted 
without the expense and inconvenience of breaking one 
by expanding the ring too far. 

These tongs are constructed as follows: There are 
two jaws or holders A for the ring, and out of these 
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Piston-RING 


TONGS 


are formed the pieces A, which, when the jaws are touch- 
ing, correspond in thickness to the width of the saw cut 
in the rings. The jaws are formed at the ends with 
the lips or guides A, at a distance apart equal to the 
width of the piston ring and a radius equal to the 
radius of the ring. These jaws are pivoted onto the hand 
levers B and C, and have a parallel motion by sliding 
up and down the pins D in the slots Z. The hand levers 
fulcrum at F and are forked to allow the necessary clear- 
ance for the other portions. The coiled spring @ is of 
suitable compression to expand to its required distance 
to enable it to clear the piston easily and no more. 

To operate the tongs, the levers are compressed in the 
hand. The piston ring is then put between the pieces A, 
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and the lips A, of the jaws. When the operator releases 
his grip upon the levers B the coil spring automatically 
expands the ring the required distance. By adjusting the 
screw H the expansion of the rings can be regulated 
to any distance. The levers are made from cold-rolled 
steel machined all over. 
C. F. Grores, 
Cleveland, Ohio. 
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A Checking List for the Draftsman 


One of the most difficult present-day problems in con- 
nection with labor-saving management is to get a satisfac- 
tory gain-sharing plan for draftsmen. In the engineer- 
ing department of most industries it is difficult to give 
credit to individuals for work, because the product of this 
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Fig. 1. CHeckiIne List ror THE DraFTsSMAN 


Function Necessary dimensions—The shop fore 
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Strength 

Weight 

Material 

Treatment 

Views—two or more 

Projections 

How many 

Make pattern 

Mold 

Cast centers—Many drilled holes can 
be located with sufficient accuracy 
in this way and save time in laying off 

Cores 

Machine 


men should be consulted frequently 
about these 
Tolerance _ 
Necessary finish | Before blueprints are 
Quality finish | 
made, the highest authorities should 
be consulted about these 
Fastenings 
Lubrication 
Name 
Numbers—Piece, pattern, charge, etc. 
Store parts 
Date started 
Date finished 
Scale 
Approved 





LIST OF ITEMS FOR DRAFTMAN’S CHECKING 


department is the result of the combined efforts of all the 
employees in it; therefore any change in efficiency should 
be prorated to all concerned, according to their respective 
rates, This prorating can be done after obtaining the costs 
of a complete set of the drawings of any given machine, 
or the cost of an average drawing of steel or cast details 
or of additions to, or alterations of, a machine. But all 
findings should be reduced to time and draftsmen should 
be paid time rates rather than by drawing. 

The principal reason for lack of efficiency in drafting 
work is that human nature is prone to everlastingly make 
mistakes. Thus, something must be done to help to elim- 
inate errors of commission and omission. They must be 


found before they get into the shop where it is too late to 
save time and money. 
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An effort in this direction is the device shown in 
Figs. 1 and 2, worded with a list of common defects that 
occur on drawings. The prime feature is that regardless 
of the interruptions and distractions of the user, he will 
not be liable to miss any error on the drawing, because 
he finishes the drawing for one word or point at a time 
and before turning to the next. 

Fig. 1 shows a wood base 5 in. in diameter with a 
wood cover slotted to expose the list of defects one word, 
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Fie. 2. Two Crrovutar DrarrsMAN’s CHEcKING Lists 
or abbreviation, or point at a time. Interchangeable cir- 
cular cards can be fastened to the knob with a wood screw 
and washers. The parts turn free in the base and cover, 
the whole making a convenient paper weight. 

The wording on the circular cards should be very care- 
fully selected and arranged by the best authority. Each 
one should be written for a separate class of work; that 
is, in machine work there would be a separate card 
written for checking, assembling, patterns, stee! de- 
tail and cast detail drawings. The items on a card for 
the latter are given in the accompanying list. 

It is cheaper to have the leading draftsman or de- 
signer check all drawings than to pay for errors over- 
looked by an inferior draftsman or checker. When an 
error is discovered by the former he immediately hands 
it to its author and proceeds with his other work. When 
the corrected drawing returns the circular card tells what 
was done and shows the next kind of defect to hunt for. 

RatpH A, GLEASON. 
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Pawtucket, R. I. 
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Profiling Attachment for a Lathe 


A profiling attachment for cutting an irregular end 
on mouthpieces for band instruments and used on a 
turret lathe is shown in the accompanying engraving. 
This is in use in the shop of C. G. Conn, Inc., Elkhart, 
Ind. 

The cutter used is a formed mill, held in the draw-in 
chuck of the lathe spindle at A. The mouthpiece to be 
milled is held at B in another draw-in chuck, operated 
by the small handwheel C. The proper profile is cut on 
the back of the cam collar ). The profile rides against the 
end of a pin which is backed by the screw £, the spindle 
carrying the cam collar being forced outward by the 
spring F. 

With the work set in proper position with regard to the 
cutter, the handwheel G@ is turned and, as the cam collar 
is guided by the stationary pin, the correct outline is 
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A Prorininc ATTACHMENT FOR THE LATHE 


milled on the end of the mouthpiece. The cam collar is 
easily changed to suit different sizes and shapes of mouth- 
pieces. 

THANTON. 


KE. A. 


Cincinnati, Ohio. 
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A Stop Which Assures Duplicate 
Lengths 


In serew machines and turret lathes the bar of stock 
passing through the chuck and striking the stop, or end 
gage as it is sometimes called, often causes the stop, 
by reason of the friction due to the pressure of the re- 
volving work, and the accompanying jar, to work loose 
and advance further into the bracket or turret. 

This happens even though the stop may be additionally 
held firm by a check nut, as is generally the case. A 
stop which cannot be depended on to determine, consist- 
ently and accurately, the length of the piece is almost 
worthless. 

A simple attachment for remedying this source of 
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A Srop Wuatcu Assures Dupiicate LENGTH 


annoyance is that which is illustrated in the accompany- 
ing drawing. There is an adjustable stop A, doubly held 
in place by a check nut. In this instance the stop screws 
into a bracket which is pivoted to the carriage at the 
front of the turret in line with the spindle, and swings 
out of operating position when not in use. The attach- 
ment B has a shank (’,, which has a running fit and bot- 
toms in a hole which has been drilled in A to receive it. 
The body of B is about 0.010 in. away from A to permit 
free motion. A pin D holds B in place by means of a 
corresponding groove in the shank of B. 

It will be readily seen that when the revolving stock 
strikes the stop the attachment will simply revolve with 
the work and there will be no tendency on the part of A 
to work further into the holder. 

Ropert J. SPENCE. 
Worcester, Mass. 
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Trouble with a Large Driller 


The company purchased a large radial drilling ma- 
chine, a grand machine from a British firm of good re- 
pute. It was erected in the shop but the product from 
it was not what we desired. Every machine from such 
a firm was guaranteed to be tested under normal work- 
ing conditions before leaving the works and yet I found 
the table was not in true alignment with the drill spindle 
by about 0.05 in. Now, though it is always desirable that 
details, such as a milling-machine table, drilling-machine 
table, the front bearings of the head, the stocks of lathes 
and the like, should be left from 0.003 to 0.0045 in. 
high at the part which has to receive extra pressure 
when doing work, there was no earthly reason why this 
particular machine should have been 0.05 in. high, and 
that in the wrong direction. It was that amount too 
high at the side of the table adjacent to the pillar. The 
managemen were inclined to write to the makers with a 
serious complaint but, having in my possession some in- 
side information respecting the way in which these ma- 
chines were built and the careful way in which they were 
tested, before being delivered, I begged to be allowed to 
investigate the trouble. 

There was nothing wrong with the table; it was ab- 
solutely parallel from base to platen. The sole plate was 
a good job and true and flat when bolted down to the 
concrete foundation. The next step was to examine the 
faces of the pillar base and sole plate, respectively. Here 
was the cause of the trouble. When delivered the sole 
plate and the pillar were separate consignments and the 
buyers put them together. In the base were eight studs 
114 in. in diameter. The existing conditions as re- 
gards height, prevented the pillar from being raised suffi- 
ciently high to allow it to fall over the four front studs 
easily, so it was dropped on and unskilluflly pulled down 
at a destructive angle, the studs being torn as the pillar 
flange was awkwardly pulled down. The part of the 
studs torn off by the face of the pillar flange lodged be- 
tween it ‘and the true face of the flange seat of the sole 
plate thereby raising the face of the pillar flange some- 
where about 0.01 in. in diameter of 18 in. When this 
was found the remedy was easy, but the incident goes to 
prove how easy it is for a machine of the best possible 
construction to be all but ruined by unskillful erectors. 

J. T. Tow son. 

London, England. 

bod 


Box-Section Machine Frames 


In the description of some new machine this expression 
is not infrequently found, “The frame is box section, stif- 
fened with internal ribs.” Whether these are the exact 
words or not, the aim seems to be to convey the idea that 
that the box section is improved, if reinforced by internal 
webs or ribs. 

If my notion is correct, that is, that the nearer the 
neutral point the metal is placed the less efficient it is and 
the farther from the neutral point the more efficient it is, 
then the metal placed in the internal ribs would do more 
good if used to thicken up the outside walls of the box 
section. : 

The solution of this might furnish a nice problem for 
the man who delights in wrestling with figures. 

Syracuse, N. Y. Joun E. Sweer. 
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QUESTION 





Turning Balls in an Engine Lathe 


On page 829, Mr. Chipman describes a method of turning 
balls in an engine lathe which required the compound-rest 
top to be swung on its pivoting stud by hand. 

Some few years ago, the superintendent of the shop where 
1 am employed, devised the ball-turning device illustrated 


herewith, which performed the same work, but by power 





FiG.! 














FiI6.3 
ee FIG.2 
TURNING BALLS IN AN ENGINE LATHE 
transmitted through the carriage cross-feed screw. A side 


elevation is shown in Fig. 1 
The regular cross-feed nut A 
rack B recessed in the base 
small pinion C shown in Fig. 3. This pinion also meshed 
with the large gear shown at D in Figs. 1 and 2. When 
the proper diameter had been approximately attained, the 
base was clamped to the bridge of the carriage by a C-clamp. 
The lead of the cross-feed screw caused the rack to move, 
which in turn caused the pinion, gear and top to revolve. 
The amount of stock removed was gaged by the screw in the 
top, as in the device described by Mr. Chipman. The 
was not made specially for this job, but the regular rest was 
modified to receive the necessary extra parts. 
E. W. TATE 


Was attached to a piece of 


This rack meshed with the 


rest 


Dexter, Me. 
# 
Are Factory Whistles Necessaryr 


At the end of one of your editorials on the factory whistle, 
published some time ago, you ask, “Are factory whistles nec- 
essary, anyway?” My own experience in this direction in- 
dicates that they are not. 

Some years ago we discarded our steam 
gan buying our power from the local electric company. We 
therefore required steam only for heating purposes and we 
generated it at a pressure too low to operate a steam whistle. 
The question arose as to how we should notify our employees 
that the hours of seven, twelve, one and six had arrived 

Various schemes of more or less practicability were pro- 
posed but after considerable discussion we decided to do 
without an outside whistle or signal of any sort. At various 
points about the works were placed six-inch bells 
located 10 ft. above the floor. These are operated by a 
battery of dry cells. The wires are connected with the time 
clock in such a way that the circuit is made when the min- 
ute hand is at 12 and the hour hand at 7, 12, 1 and 6. Thus 
all the bells ring continuously for about 15 seconds at each 
of these hours. The device cost very little to install and the 
only maintenance expense has been one new set of dry cells 
in two year's operation. 


engine and be- 


electric 


We employ about 100 Our records show that there 
has been no increase in tardiness since we adopted the pres- 
ent system; in fact the reverse is the case; there has been a 
gain in promptness. 

It is proper to add 
there are whistles in use on other factories. 
were silent the results of our present system 
favorable. 


men. 


that we are located in a city where 
Possibly if these 
would be less 
H. A. RICHMOND 


Providence, R. I 


A Simple Piece-Rate System 


Schell, on page 765, Vol. 38, de- 
more than passing attention, should draw out 
careful discussion from a number of readers. 

After reading it I am moved to say a little from the work- 
man’s side of the side [I have never seen pre- 
sented in any discussion of wage-payment methods. A method 
of payment may be devised which is fully satisfactory and 
profitable to the employer but it must also be the same to 
the workman to be workman never has any 
voice in its preparation and so looks upon it as a 
one-sided proposition The workman is naturally looking 
for the benefit to himself, and his first question is; “If I 
work twice as hard do I get twice as much pay?” Invariably 
he does not. It is almost impossible to convince him that all 
pieces produced above a certain minimum are not clear profit 
to the employer, and he thinks he should have at least half 
of that profit 

I believe, with Mr. Schell, that a simple piece- «te system, 
fairly administered, is the best possible method of payment in 
every case where it can be applied. The ordinary workman 
does not understand much of percentages and is at once 
suspicious of any wage scheme in which a percentage of day 
rates, or anything similar appears. It is difficult if not im- 
possible for him to figure up what is due him on pay day, 
and he feels himself at a disadvantage. Give him a fair piece- 
rate and maintain it, and he can figure his wages himself the 
same as in daywork 

Another difficulty with any percentage 
that it always pay the same price for doing the 
same piece of work even if it is done in the same length of 
time. For example, two men, Smith and Jones, may be work- 
ing side by side on the same job with equal tools and equip- 
ment. Smith is a all-round man and is 
$3.50 per day of nine hours. Jones is.a fair machine hand on 
the lathe only, and is rated at $2.75 per day of nine hours 
The job is a lathe job with a two-hour limit and a 30 pe 
cent. bonus; both do the work at the rate of one and one-half 
hours per piece. Smith will then get 64c. per piece and Jones 
will get 55c. per piece It is evident that 
ing equally satisfactory work on this particular job, or Jones 
would not be allowed on the work at all. Is it unreasonable 
then, for Jones to think that he is entitled to the same price 
per piece as Smith gets, of the relative value of 
the two men in other ways? 

By Mr. Schell’s method both would be paid the same price 
which is right; and there complaint, unless it 
was from Smith because he was placed upon work below his 
capacity; he could prove or disprove that by the quantity 
duced and get his pay in proportion 

From the above point of view it must 
employer that in order to make any percentage bonus 
given the same day 


The article by Edwin H 


serves and 


question; a 


successful; the 
usually 


bonus system is 


does not 


good rated at say 


both men are do- 


regardless 


could be no 
pro- 


become evident to 
every 
rate fair to all 


employees, all must be 


rate as a foundation, then increased earnings will be meas- 
ured by individual ability and skill 

I think this would be a dangerous rule to adopt, and it 
would introduce a great difficulty in hiring new men. Under 


such a rule the day rate would have to be an average of, say 
2.75 per day. Now comes the time when new men are 
needed, a man applies who is evidently above the average, 


bringing recommendations from previous employers showing 
that he is a first-class man capable of earning the $3.75 which 
he asks, and says he has had, in other places. He is told, 
“We work under a percentage bonus system in this factory 


and all our men are rated at $2.75 per day.” The system may 


be fully explained to him if he remains to listen, but he ig 
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doubtful of the possibility of earning as good wages as he has 
been getting, and realizes that it will require unusual effort 
to do so even with the best of equipment; not knowing 
whether that is at hand or not he decides to try some other 
place and a good man is lost. 

The low-grade man on the other hand jumps at the $2.75 
per day average for it is more than he has ever earned, 
and trusts to luck to hold the job; he will, of course, be 
found out and dismissed after a time, but has cost money 
and the general efficiency is lowered. The general tendency 
under a flat day-rate rule would be to fill the factory with 
relatively lower-grade men. Mr. Schell’s method seems to 
overcome all these difficulties and should be a satisfactory 
all concerned. 


method to 


F. H. BULLARD. 


Springfield, Mass. 


A Machining Operation 


In reply to the question by A. Towler in Vol. 38, 
1079, I believe that first to turn and then to grind 
pieces would be the most practical and economical method of 


page 
these 


machining them. . 
For this purpose a pair of plates A about % in. thick, fitted 
three dowel pins B, also a plug C, which should be a 








with 
P 
\ 
\ 
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[THE FIXTURE 
good sliding fit in the casting, must be provided. An in- 
expensive jig could be made to drill and ream the dowel pin 
holes in each end of the casting, these holes could easily 
be plugged afterward. The dowel pins should be a light 
driving fit in the casting. The screw D is to be used to re- 


move the plate from the casting. The center E is to be 
drilled in the plate 1% in. below the center of the plug C. 
The work can then be turned and ground to the given limits 
without any trouble. 

WALTER H. STICKLER. 


Akron, Ohio. 


° 
° 
° 


The Water-Boy 


on page 754, in which you commend the 
“water-boy” calls for a few words of comment or warn- 
ing. I have the water boy make his appearance with- 
in an hour after lunch time and, as you say, “it is difficult to 
refuse the invitation.” 

The result is this The food eaten for lunch, now at a 
temperature of nearly 100 degrees Fahrenheit, is being chem- 
ically acted upon by the saliva and the gastric juices. Enters 
a half-pint to a pint of “fresh, cool water” and immediately 
the temperature of the contents of the stomach is lowered so 
much that from 15 to 45 minutes elapse before normal diges- 
tion is restored. In addition to this there is a great dilution 
of the gastric juices, with a consequent weakening of digest- 
ing action. That both of these are harmful needs no mention. 

Now, I have no intention of indulging in an essay on 
dietetics nor in tirade against doctors, but I do ask space 
enough to make two brief statements on these subjects: (1) 
That errors in eating and drinking are the most prolific source 
of inefficiency, physical and mental. (2) That as soon as 
doctors succeed in maintaining an above-average standard of 


editorial 
idea, 
seen 


The 


health in their own families, their advice will become worth 
something. 
CORNEIL RIDDERHOF. 
Ontario, Calif. 
[This difficulty might easily be avoided by giving the 


waterboy a vacation for an hour after lunch.—Ed.] 
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Paying Wages by Bank Deposit 

In Vel. 39, p. 724, you published an article dealing with 
paying wages by bank deposit. 

I was very much interested in the article and, as I 
heartily approved of it, I immediately cut it out and sent it 
to my banker. His letter in reply follows. 

I, for one, would like to know if this would be the opinion 
of other bankers or if some of them could offer a satisfactory 
solution of the problem that would make it of mutual benefit 


to all concerned. 
DONALD A. BAKER. 





I am in receipt of your letter of Oct. 31, inclosing the ar- 
ticle from the trade magazine on paying wages to employees 
by depositing their weekly wages in a National Bank for 
them to check out in settlement of their bills, and in my 
opinion it would not be a paying proposition for any National 
bank to enter into an arrangement of this kind, as the in- 
terest received by the bank on the average balances carried 
by a lot of small depositers would not begin to pay the cost 
of taking care of the accounts, laying aside the cost of bank 
books, pass books, etc. 

The interest received on the average balances carried by 
these depositors is all the revenue the bank would derive 
from the business, and in my opinion the majority of them 
would be very small, and the depositors could not afford to 
carry a large balance in a National bank, as it would pay 
them better to deposit it in a savings bank where they could 
get a higher rate of interest. 

Small depositors of this class, not 
bank accounts are careless in making 
out checks without looking to see, or knowing if their bal- 
ance will pay them, and with some of them it is a great 
temptation when pressed hard to pay by giving a check when 
they know they do not have the balance to cash it. 

If such employees would arrange with their employers to 
deduct a certain. amount from their weekly wages and de- 
posit it in a savings bank for them, weekly or monthly, in 
my opinion it would be very much better for the employee. 

A. W. ROGERS, Pres., 
Beverly National Bank. 


familiar with keeping 
entries, and often give 


| ‘8 
Paying Wages by Bank Credit 
or Cash 


The idea discussed in Vol. 39, page 724, is a good one and 
must appeal to thinking employees. Why not issue a state- 
ment to each individual a day previous to pay day, since each 
and all will at times require some cash? Have two squares on 
each pay slip, one marked cash and the other credit, the em- 
ployee to mark which square he pleases. The money is rarely 
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drawn before actual pay-day. A few moments’ work on an 
adding machine will determine the actual cash necessary. 
Other slips can be stamped, accepted payable, ete., and de- 


posited to the credit of the other employees on pay-day. 


Where more than 3 per cent. is paid as interest on de- 
posits, it is absolutely necessary for the protection of the 
banks that they have the right to demand some notice. I 


have yet failed to see where any bank statement showed that 
the bank had the necessary cash to meet all demand certifi- 
cates of deposit. The smaller depositors are usually the most 
inconsiderate and timid, any little rumor causing a run which 
at times runs into a panic and is disastrous for all concerned 

To make it more convenient and to save annoyance to the 
savings bank I carry two accounts, one saving and one check- 
ing. Since the average’ working man needs usually less than 
$100 at any one time, he could transfer to the checking ac- 
count enough to keep him in ready money; checks being small 
and more or less easily raised, the bankers could devise some 
such scheme as travelers checks, or checks which are not 
good for over a certain printed amount. The check books 
carried could have three varieties of check: red, white and 
blue; red good up to $2, white up to $5 and blue good up to 
$10. There would, of course, be some cases of protest, check 
returned marked “no funds,” etc., but the theory is correct. 
Hold-ups would be few and far between, and the wives and 
families would receive nearer their correct ratio of the in- 
come. 

A. N. HAMMOND. 
Erie, Penn. 
33 

Through the Merchants’ Association of New York, the Sec- 
retary of the Navy has been petitioned to investigate the ad- 
vantages of the idle works of Milliken Bros., on Staten Island, 
for the proposed Government armor-plate plant. 
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EDITORIALS 





But little of the early history of machine-tool building 
has been written. Here and there have appeared descrip- 
tive articles of some early machine, or a brief record of 
the work of some pioneer builder. These are but frag- 
ments. Not only have they been incomplete, but they 
have failed to trace the influences of the times and men 
that developed this important industry. An appreciation 
of these influences is of far more value than a knowledge 
of the facts. 

This neglected field is being explored by Joseph W. 
Roe. His first article, appearing in this issue, deals with 
the influences of some of the early machine-tool build- 
ers. Others will treat in more detail of the individual 
work and influence of pioneer British and American 
builders. The series will prove most interesting and in- 
structive. 

We are beginning to appreciate that it is not mere 
chance that influences the developing of an industry in 
Yet many can 
questions as these: What were the centers of influence 
for the machine-tool building of New England? Why 
did Worcester early come into prominence as a machine- 
tool building center? Why is the brass-working industry 
fixed in the Naugatuck Valley of Connecticut? What 
influenced the development of machine-tool building in 
Cincinnati? What fostered its growth until today that 
city is the most important center of its kind in the United 
States? Is there a line of influence between the machine- 
tool building of the East, and the work done in Cleve- 
land, Cincinnati and Rockford? Questions like these can 
be multiplied. 

Once the answers to such inquiries have been given, 
it may be possible to determine what some of the present- 
day influences are; influences that may tend to start new 
centers of machine-too] building or still more, strengthen 
the position of those already fixed—-for the future can be 
best judged from a knowledge of the past. 


a particular section. how answer such 


> 


> 
ee 


Holding Mechanics in the Machine- 
Building Industry 


In every large manufacturing plant the great problem 
is to secure machines and methods which will lower the 
cost of production. Many seem to think that the demand 
for machines is due to a lack of what we are pleased to 
call skilled labor, but this does not seem to be borne out 
in practice, as the most skilled worker on the lathe can- 
not equal the product of a battery of automatics where 
the multiplicity of spindles gives an increased output. 

The demand is for machines which can be operated 
by men who are not mechanics, men who simply put work 
in and take it out again. The only mechanics needed 
are those who make and set the tools, and keep the ma- 
chines in order. 

The effect of this tendency on the coming generations 
of workers must not be overlooked. Granting that it 


opens a new field to the worker in other lines, as a farmer’s 
boy can become a machine operator in a very few wecks, 
it also has a decided bearing on those who are mechan- 


ically inclined. 

No boy with a real, live mechanical instincts wants to 
stay in the operator class on machines which are so 
automatic as to prevent individuality, except as to hand- 
ling the piece with the fewest moves. The mechanically 
inclined boy must work in jobbing shops or where work 
is done on a small scale, to get into tool work, machine 
set-up, or an executive job. 

All this has a bearing on the teaching of boys in trade 
schools and other institutions, making it important to dis- 
To tie a 
clined boy to a routine job which is no more mechanical 
than feeding a hay cutter is to dull any initiative he may 
have had and make him dissatisfied with life in general. 

The outcome of it all should be to give the real me- 
chanic a better average position than ever before, if means 


cover vocational tendencies. mechanically in- 


can be found to put him in the position where he fits best. 
But unless this is done the majority of these men, men 
n machine-building lines, 


whose intelligence is needed 
may drift into other work where there is more chance for 
individual expression. As the machine industry cannot 
afford to lose them, it is well to consider the question 
before the emergency arises. 


The Machine-Tool Motor 


If the lugs on electric motors were anything 


like hu- 
man ears, they would get feverish at the time of every 
convention of the National Machine Tool Builders’ Asso- 
ciation. Hardly a meeting goes by without one, or two, 
or several, machine-tool designers flinging out uncompli 
mentary remarks about electric motors. They complain 
because customers specify so many different kinds instead 
of taking the one they would like to plan for; they com- 
plain at the multiplicity of motor designs, speeds and 
ratios; they find fault with the deliveries of the motor 
builders; they grumble at the lack of uniformity in gen- 
eral dimensions. These complaints, fault findings and 
grumblings are neither imaginary nor captious, but are 
based on facts. 

Some four years ago an effort was made to bring about 
uniformity in certain motor dimensions. A committee 
of the Machine Tool Builders’ Association coéperated 
with a committee of the American Association of Motor 
Manufacturers, and made a number of recommendations. 
So far as we know, these have never been followed out 
by any motor manufacturer. No progress has been made 
and the need is more insistant than ever. 

It is possible that the time is now ripe for another at- 
tempt at this standardization. The benefits to the users 
of machine tools and general machinery would be very 
real. The possible benefits to the motor builder are per- 


haps not as apparent; but in the long run the manufac- 
turer must suit his product to the best needs and uses of 
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his customers. Is it not possible for the American Society 
of Mechanical Engineers, the National Association of Ma- 
chine-Tool Builders. and the American Association of Mo- 
tor Manufacturers to get together and work out a feasible 
plan of uniformity which will be adopted and put into 
effect? We hope so, 


Teaching a Boy What He Can Learn 


The trade school has pointed out one important phase 
of education; namely, the fact that failure in one subject 
does not debar a student from all human rights, as 
seems to be the attitude of many schools and colleges. 
The trade-school boy is given all the information about 
his special branch that he can absorb. He may be an 
excellent mechanic so far as the handling of tools goes, 
lhe may be able to do very accurate work or to handle 
any machine in the shop, and yet seem incapable of learn- 
ing even the simplest application of an algebraic formula. 

It is high time the regular schools grasped the idea 
that it is not necessary for a child to be equally good in 
all branches of work, or even to get passing marks on all 
subjects before he can be allowed to proceed to the next 
grade, and finally to graduate. Surely educators should 
be familiar enough with the vagaries of the human mind 
to know that it is impossible to mold all in the same way, 
even if it were desirable. Why should we expect a boy 
to be even passably proficient in all of the studies pre- 
scribed in the curriculum? Is there any other reason ex- 
cept that such subjects are demanded by colleges under 
whose deminance we seem to be in spite of the fact that 
only a small percentage of boys and girls ever attend 
them ? 

When it becomes evident that a boy has no capacity for 
mathematics and that it seems to be impossible for him 
to absorb either the principles or the methods of ap- 
plication, is it not far better to let him devote his time 
to other subjects which interest him and in which he 
may be more than usually proficient? Going to extremes 
we might point out that it is unfair to deprive a boy of 
the advantages of the schools even if he can only pass in 
cone subject, or to keep him back on that particular sub- 
ject because no amount of study on his part seems to 
make him capable of absorbing the others. When we bend 
our energies more toward improving the boy than to 
making a showing for the school, we are likely to have 
more real suecess in making it of the greatest value to the 
greatest number. 


Personal Loyalty 


Although loyalty in its highest sense should be directed 
over the heads of individuals to the firm, yet it is inti- 
mately associated with the inter-relations of individuals. 
lf they are to hold their positions the superintendents, 
foremen and others, must necessarily represent the aims 
of a concern, and it should be the business of the firm and 
of all men in its employ in charge of men under them to 
foster at all times the strongest pessible spirit of loyalty 
to person as well as to firm. Do not construe this to 
mean a striving for popularity. Not at all; popularity in 
a superior is only a byproduct, only an incidental fruit of 
lovalty. 

‘The average man in the business world is generally in- 
telligent, self-reliant, fearless, restless and impatient of re- 
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straint. We are not brought up on rules as are the Ger- 
mans, but rather on emergencies, and thus are led far 
more easily by example than by precept. But this ex- 
ample must be an active one, not passive. Loyalty itself 
implies a certain sense of activity and the point is here 
made that to inspire it no man can sit calmly by and rely 
on his high reputation, integrity or knowledge, for it to 
come to him. He should appreciate and realize its great 
worth to himself and to the firm, clearly define the means 
to attain it and then with all the strength of this con- 
viction he should deliberately practice these means on 
every occasion, 

The superior must not only show himself to be loyal 
to those higher up, but above all else he must show a 
knowledge of his “job,” an ability to “make good.” Men 
can stand almost anything from those above them if only 
they are capable and can get results. There is, thus, dis- 
tinctly such a thing as lovalty down, and there is no surer 
way of commanding the support of subordinates than in 
being loyal to them in return, in backing them up in their 
petty trials, going to the bottom of their grievances with 
a personal interest, giving them all possible authority 
commensurate with their abilities, giving praise and ap- 
preciation where they are due, refraining from all un- 
necessary interferences and showing a readiness at all 
times to take responsibility oneself. 

% 


Designing Special Tools 


Design has always been considered one of the im- 
portant features of machinery building of every descrip- 
tion. This practice, however, does not seem to have been 
considered part of special tool manufacture. The words 
of instruction given by a chief tool designer of experience 
and in charge of a force of tool draftsmen were these. 
“You first draw out the part for which you intend to 
make the tool and then build around it a jig.” 

This practice seems to have been very closely followed 
in many offices besides the one in question. How often 
do we see jigs and fixtures in use where the tool looks like 
a box, solid walls and a solid base. The sides are made so 
that it is almost impossible to see the part when it is 
placed into the jig and the base is made so that it col- 
lects chips and lubricant, which must be removed at a 
loss of time and patience. How easy it would have 
been to make this tool fully as strong by coring the sides 
and base and adding ribs where necessary. This would 
have allowed the chips to fall away from the jig, and the 
cores at the sides allow for convenient handling. 

It is an injustice to ask a man to lift a heavy jig on and 
off the drilling-machine table when by a little thought 
and design a tool fully as strong could have been made 
with half the weight. Then again it is a needless use 
and cost of metal. 

To summarize, a jig should be designed so that the 
man, when placing the part into it, can see that it is 
correctly located. The chips should have a free egress 
and the whole tool should be as light as practicable. But 
the design of fixtures is a different matter; here weight 
is an important factor, as the fixture must resist the 
strains of the milling cutter or saw. The fixture is usu- 
ally placed on the machine table and strapped down until 
the completion of the machining operation. The weight, 
therefore, should be placed with the idea that it is for the 
purpose of resisting the strains. 
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Quick-Change Gear Lathe 


The latest product of the Von Wyck Machine Tool Co., 
Cincinnati, Ohio, is the 16-in. double-back-geared lathe 
The principal change is in the addition 
of the quick-change gear box, which they have not hither- 


shown in Fig. 1. 


to used. 

The headstock is heavy and equipped with large phos- 
phor-bronze bearings, in which runs the ground, high-car- 
The carriage is ribbed and 
is drilled in the rear 


bon, hammered-steel spindle. 
has four bearings on the bed. It 
for a taper attachment, which can be mounted at any 
time. A chasing dial permits threads being cut without 
stopping the lathe or reversing the leadscrew. The apron 
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is of the double-plate type with all gears and pinions cut 
from the solid. An interlock prevents simultaneous en- 
gagement of the feeding and screw-cutting mechanism. 

The gear box and outside compound quadrant are 
shown in Fig. 2. This box is a one-piece casting, with 
the top dished out for a tool tray. It has a range of cut- 
ting threads, from 3 to 46 inclusive, and of feeds, from 
9 to 138 inclusive. It has only two levers, the lower 
of which gives eight changes, with one idle space. All 
other changes are made through the top lever and outside 
compound. This outside compound is used only on coarse 
threads from 3 to 534 per in. All regular turning can 
be done with the upper lever, which gives two roughing ~ 


and one finishing speed. The quadrant ifs extra large, 








AM.MACHINIST 











Fic. 1. Von Wyck 


16-In. QuicK-CHANGE Gear LATHE 




















Fie. 2. Front View or Gear Box 


Fie. 3. INTERIOR or Gear Box 
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making it possible to cut special or metric threads, at 
but slight additional cost for gears. 

As can be seen from the interior view, Fig. 3, all drives 
are of the positive-clutch type, made integral with the 
All sliding gears have rounded teeth, making en- 


gears. 
5 
The long pinion, shown outside, is the 


gagement easy. 
drive to a sliding gear on the lead- 
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by means of jigs and fixtures, and drilled and bolted in 
position before the head is slid on the arms. This method 
is designed to secure perfect alignment of the shaft both 
ways and correct mesh of the driving bevels near the 
column. 

In the head a two-speed mechanism is provided, giving 





screws, which operates either lead- 
screw or feed-rod independently. The 
tumbler lever, shown on the bottom 


long bearing on a large 
movement 
sets of 


shaft. has 


diameter, giving an easy 


in making “uanges. No two 
gears can be engaged at the same time. 
With the upper lever in position, as 
shown in the front view, the sliding 
gear is in the position shown, driving 
from the train gear, with a 
ratio of one to one. With the lever 
in the other position, the clutch is 


center 


engaged with the small gear at the 
left, making a two to one ratio. Swung 
the opposite way, so as to engage the 
large gear at the right, its ratio is 
one to two. 

The principal 
lathe are as foltows: 


dimensions of the 
Swing over bed, 
161%, in.; swing over carriage, 114% 
in.: distance between centers, 6 ft. 


bed, 36 in.; front spindle bearing, Am.MACHINIST 




















214 x4 in.; rear spindle bearing, 14%x3 
in.; hole through spindle, 145 in.; 
spindle taper, Morse No. 3; single 
hack-gear ratio, 10 to 1; double back-gear ratio, 
12 and 3% to 1; size of tools taken, %x114 in.; cone- 
pulley diameters, 514 to 101% in.; width of belt, 2%4 in.; 
countershaft pulleys, 10x33, ; speed of countershaft, 165 
and 210 r.p.m.; net weight, 6 ft. bed, 1700 lb. ; net weight 
per additional foot of bed, 100 lb.; shipping weight, 


1900 Ib.; shipping weight, boxed, 2100 lb. 


crated, 


AZ 


oe 
Radial Drilling Machine 

The halftone shows a 6-ft. heavy pattern radial drill- 
ing machine recently developed by the Reed-Prentice Co., 
Worcester, Mass. 

The speed box is located at the rear of the post to 
which it is bolted and provides four speeds, all of which 
are obtainable while the machine is in motion, or if de- 
sired while the drill is actually under cut. The clutches 
are so arranged that it is impossible to engage any con- 
flicting ratios of gears, it being necessary that both levers 
be in operative position in order to start the machine. 

The upper portion of the post is cast to incase the 
driving gears as well as the saddle-raising gears. By 
means of the vertical rod shown at the side of the post, 
the saddle-raising gears may be engaged, the propor- 
tions being so arranged that the down feed is twice that 
of the up feed. The arm is mounted in a large bearing 
having ball-thrust collars at the lower end to facilitate 
easy swinging. 

All the driving gears, feed gears, back gears, tapping 
gears, spindle counterbalance device, levers, and the like 
are completely assembled as a unit before being finally 
placed on the arm. The horizontal arm shaft is located 


RapraLt DritLting MACHINE 


slow, powerful speeds for heavy work and high speeds 
for light work. This is aimed to relieve the shafts in 
both cases, the powerful ratio relieving the shaft of severe 
strain when drilling heavy, and the high-speed gears re- 
lieving the shafts of excessive speed when drilling light. 
These two speeds multiplied by the four in the speed box, 
give a total of eight speeds without the back gears, and 
sixteen with the latter. 

The tapping attachment is conveniently operated by the 
lever at the right of the head and in general the ma- 
chine is otherwise similar to previous designs of manu- 
facturers described in these columns. All gears are in- 
cased in guards cast integral with the machine while 
safety stops are used to prevent the saddle from feeding 
too far in either direction. 

This machine is made in a variety of sizes with either 
ball bearings throughout or with bronze bushings. 


AJ 
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A Duplex Floor-Boring Machine 


The illustration shows a duplex floor-boring machine 
for boring and drilling heading machinery, frames and 
similar work, built by the Detrick & Harvey Machine Co., 
Baltimore, Md. 

This machine consists of a standard No. 2 floor-boring 
machine and a No. 0 machine of the same type, set at 
right angles. The runways of each machine are bolted to 
a bedplate of any size. The bedplate is raised to allow 
the spindles to be brought close to it. The work can be 
bored at a single setting, and milling, drilling, tapping 
and the like can be completed on four sides with but 
one additional setting. All movements, fast and slow, 
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of both machines are controlled by levers conveniently lo- 
cated so as to be operated from the platform, and are non- 
conflicting. The spindles are of hammered high-carbon 


steel, and are driven from the front or working end. 
All the gearing is of steel or bronze, no belts are used. 
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The No. 2 machine can be furnished with a large face- 
plate for attaching facing heads. The saddle of the No. 
2 horizontal drilling, boring and milling machines, has 
a 60-in. vertical travel on the column, and a horizontal 
travel of column on the runway to suit requirements. 
The spindle is 5 in. in diameter and has 36-in. continu- 
ous feed. The milling feeds are automatic. The saddle 
of the No. 0 horizontal drilling, boring and milling 
machine, has 40-in. travel on the column, and the trav- 
erse of column on the runway is made to suit require- 
ments. 


.AJ 
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Duplex Pipe-Drilling Machine 
The duplex pipe-drilling machine shown has a cam 
feed, which can quickly be changed, adapting the same 
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in width and feeding each drill through both walls of the 
pipe, it is possible to drill holes only one inch between 
centers, 

When holes to be drilled are not closer than the width 
of the heads, a considerable saving in time can be effected 
by setting the drills on one side opposite those on the 
other side. This arrangement drills both walls of the 
pipe in the time ordinarily required for drilling one wall, 
and no time is lost by feeding the drills through the gap. 
This method of drilling pipe results in a smooth outside 
as all fins and burrs are on the inside. 

















An ENGINE LATHE 


The spindles are hollow, adapted to hold straight-groove 
drills, and are provided with screws to set the drills up to 
the exact point desired. This machine can be obtained 
in any length up to 10 ft., with any number of heads, 
from the Moline Tool Co., Moline, Til. 
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Engine Lathe 


The illustration shows an engine 
lathe, built by the Worcester Lathe Co., 
134 Gold st., Worcester, Mass. The 
head is provided with a four-step cone. 
The spindle has a 1-tn. hole through 
it and the nose is reamed Morse No. 
4 taper. The tailstock is of the cutaway 
type and bears on one V and one flat 
track on the bed. The carriage bears 
on a V in the front and a flat track 
at the back of the bed. The rest is of 
the compound type and is graduated 
in degrees. The cross-feed 
graduated to read in thousandths. The 


Is 


screw 
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machine for drilling through one wall of the pipe only, 
or drilling through both walls of the pipe from each 
side. This feature makes possible the drilling of holes 
very close together. That is, by using heads two inches 


power cross-feed is controlled by a knob 
in the apron. 

Three changes of threads or feeds are 
obtainable-by means of the gear box in front of the head- 
stock. The lead screw has eight threads per inch and is 
splined for used as a feed rod. All threads from 2 to 40 
per inch can be cut; there are feeds 14 to 280 per inch. 
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in. over the bed, 8 in. over the 


The lathe swings 1244 
bed takes 24 in. between cen- 


carriage and with a 4-ft. 
ters. It weighs 700 Ib. 
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Trimming Press 

The illustration shows a trimming press recently built 
by the Niagara Machine & Tool Works, Buffalo, N. Y. 
It will be noted that the flywheel, pulley and backshaft 
are mounted on top of the machine, and that outboard 
bearings are entirely eliminated. 

The motion of the press is controlled by an automatic 
jaw clutch, with a gravity disengaging device. The in- 
ner slide is provided with a dovetail recess, to facilitate 
mounting, trimming and forming dies. The outer slide 
receives its motion from an eccentric keyed to the main 
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shaft and a steel pitman. The outer slide, as well as The 
bed, has a machined recess, so that adjustable holders with 
cutting-off tools can be attached. 


> 4 


A Radial Drilling Machine 


The illustration shows one of. a 
machines built by the Canada Machinery Corporation, 
Ltd., Galt, Ont., for the shop of the St. Lawrence bridge. 

The machine has a 76-in. arm and round column. Six- 
teen of these machines were arranged for mounting on a 
floor plate and 24 were provided with trucks as shown on 
the illustration. These trucks have wheels to run 
on a standard-gage track, so that they can be moved 
along as the work requires. Arrangements have been 
made for clamping the truck rigidly to the rails and yet 
easily unclamping it, moving up to a new position and 


lot of radial drilling 
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quickly clamping in place again. The drilling machines 
have been provided with direct-connected motors mounted 
on the arm and driving the spindle through spiral gears 
and an intermediate shaft. The bearings, with the excep- 
tions of the guide bearings of the spindle itself, are all 
of the full ball-bearing type, and the spiral gears are 
made from high-carbon steel and bronze, totally inclosed 





— — 
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with a large grease cup for lubrication. The motor is of 
the variable-speed type with a range of speed sufficient 
for the work required, so that no change gears have been 
provided in the drive. The feed is of the all-geared type 
with four changes, and is provided with a quick-return 
and slow hand motion. The controller handle of the 
motor travels with the carriage, enabling the operator to 
start and stop or change the speed without leaving the 
carriage. The locking of the arm is done by means of 
the handle also traveling with the carriage, and 
great convenience when working at the end of a long arm, 
as the operator does not need to leave the carriage for 
each adjustment. 


is a 


Belt Tension Scale 


The portable belt tension scale shown was designed 
more especially for textile and similar industries where 
there are employed large numbers of small belts of the 
same approximate width, thickness and length. 





Bett TENSION SCALE 
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This device is designed to remove the usual guesswork 
in the tightening of belts. Its application will be readily 
understood from the illustration. The device is placed 
on the belt and the handle A turned, causing tension to 
be applied by means of a spring contained within the 
device. The tension is then indicated on the scale, B, 
which is so graduated as to show whether or not the belt 
requires tightening and if so how much should be cut off. 

The frame of this device is made of aluminum and 
enameled and the working parts are of steel. It weighs 
complete 6% lIb., and is a recent product of the Tabor 
Manufacturing Co., Philadelphia, Penn. 


% 


Quick-Change Collet 


The halftones show a quick-change collet, manufac- 
tured by the E. Horton & Son Co., Windsor Locks, Conn. 
These collets are at present made with shanks either 
Morse Nos. 4 or 5. The collets A are 17% in in di- 
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QuIcK-CHANGE COLLET 


ameter; they are a loose fit in the driving sleeve 
B, which is provided at the top with ‘ center (, 
which engages a reamed center in the collet. Two driving 
keys D in the sleeve engage two opposite slots F in the 
top of the collet. These, in combination with the center, 
give a positive but floating Two supporting 
keys F, separate from the driving keys, retain the collet 
in the sleeve. The chuck will drive taps up to 114 in. 
U. S. S., carry heavy boring bars and undereutting tools 
and drive drills up to 2 in. in diameter. A friction-tap- 
ping collet is shown at G. 


drive. 
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HANDBOOK FOR MACHINE DESIGNERS AND DRAFTS- 
MEN—By F. A. Halsey. Four hundred and ninety four 
8%xll-in. pages; 120 charts and diagrams and over 400 
other illustrations; 400 tables; indexed; semi-flexible cloth 
binding. Price, $5 net. McGraw-Hill Book Co., New 
York, N. Y. 

Reviewed by DEXTER 8S. KIMBALL* 

Every man who has had any experience in designing ma- 
chinery has felt the daily need of a comprehensive reference 
book to which he could turn either to refresh his memory on 
basic principles or to find help and guidance from the ex- 
perience of others. The ordinary textbooks, and so called 
pockets-books satisfy this need only imperfectly, but it has 
been answered fully in Mr. Halsey’s Handbook for Machine 
Designers and Draftsmen. No man, in America at least, has 
had such an opportunity as Mr. Halsey has had for the last 
thirty years, to come in close touch with the best current 
literature of this subject, and few possess his experience anid 
the discriminating judgment so necessary to select from this 
vast collection that which will be most reliable and helpful 
to the designer. 

No book ever published on machine design contains such 
a carefully selected body of sound theory coupled with data 
and records of practical experience bearing thereon. To this 
cirefully selected data Mr. Halsey has added the results of 
4is own unequalled experience and he has supplemented the 
whole structure with valuable aid from experts in the several 
branches of the art. Naturally he has drawn upon the files 
of the “American Machinist” for the greater part of the col- 
lected data which he presents, partly because of his long 
connection with that magazine, but chiefly because the files 
of that magazine contain the best that has appeared in cur- 
rent literature on this subject for the last quarter of a cen- 
tury. The book is therefore very complete and eminently 
useful. No designer can afford to be without a copy. 

It is difficult to make comparisons between this book and 
others since it is quite different in its makeup from most 
books on design, but the following list of the divisions of the 
work and the comments thereon will give some idea of the 
scope of the treatise. 

MECHANICAL PRINCIPLES OF 
presents some of the more general features of correct con- 
struction for which such Prof. Sweet and John 
Richards have so long contended and which are now finding 
general acceptance by advanced designers 

PLANE AND SLIDING BEARINGS—Here will be found a 
most comprehensive treatment of this subject which is so 
poorly understood in many quarters. The tables of allowable 
bearing pressures given are probably the most complete ever 
presented. The discussion of the relation between 
speed and temperature is clear and complete and 
with valuable diagrams for the design of bearings for per- 


DESIGN—tThis chapter 


masters as 


pressure, 
concludes 


fect film lubrication. The question of proper bearing ma 
te’ als is fully discussed and the chapter is concluded with 
aluable data on bearing design from the practice of such 


concerns as the General Electric Co. and the 
Electric, as well as data on thrust bearings. 

BALL AND ROLLER BEARINGS—Recognizing that ball 
and roller bearings are, for the most part, built by specialists 
the author has given only such rational theory as will be 
of general use, but has given a great variety of information 
on the correct mounting and use of such bearings with, data 
on proper loading. 

SHAFTS AND 


Westinghouse 


KEYS—tIn addition to the usual formulas 
for the strength and. stiffness of shafting the chapter con- 
tains a number of useful charts for applying these formulas. 
not only to solid shafting but to the hollow forms also. Th« 
critical speed of shafting is fully This subject is 
of increasing importance which information is 
not plentiful. New data on the friction of shafting is given 
and the sub-section cn keys and keyways is very complete 
BELTS AND PULLEYS—tThis chapter contains not 
the latest theory and practice on belt driving with practical 
data bearing theron, but contains much useful information 
on laying out belt drives, data on cast-iron pulleys and de- 


discussed 


and one on 


only 


ductions for the strength of cast-iron pulleys from Prof. Ben- 
jamin’s experiments 
FLYWHEELS—tThis chapter contains data on the most 
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uptodate treatment of the strength of flywheels and gives also 
a number of typical designs suitable for various kinds of 
service. 

CONE PULLEYS AND BACK GEARS—The treatment of 
this subject is particularly complete and includes graphical 
methods as well as the usual algebraic formulas for belt 
lengths and also discusses the methods for obtaining geo- 
metric progression of speeds. 

GEARING—The discussion of this subject is particularly 
timely and complete. Voluminous tables of tooth parts and 
odontographic methods are given. Full discussion of the 
strength of gear teeth and an excellent chart based on 
Lewis’ work are also included; two most interesting and use- 
ful charts for reducing bevel gears to equivalent spur gears 
are to be specially noted. The author has also given his own 
well known contributions to the theory and practice of worm 
gearing. The treatment of spiral gearing is particularly 
good and there is also a good clear exposition of epicyclic, or 
planetary gears as these are usually called. 

ROPES—This section is a very complete exposition of rope 
and rope driving and contains all the information usually de- 
sired by the designer, as well as much valuable data on the 
strength and durability of ropes of all kinds. 

CHAINS—Besides the usual discussion of the ordinary 
types of chains, this chapter contains valuable material on 
the new types of chains for transmission much of 
which has been prepared specially by the Morse Chain Co. 
and the Link-Belt Co. This information bearing on methods 
of laying out chain drives is invaluable and not easily ac- 
cessible elsewhere, 

BRAKES AND FRICTION CLUTCHES—tThese two chap- 
ters contain much valuable information on friction machinery. 
There is very little reliable information on this class of ma- 
chinery to be had in collected form and these sections are 
a valuable addition to the literature of the subject. 

CAMS—Here will be found a concise and clear discussion 
o. the best methods for laying out the more important types 
of cam, with diagrams and fine illustrative examples of ac- 
tual layouts. This chapter has been written expressly for 
the book and is exceptionally good. 

SPRINGS—This chapter on an over-written subject is com- 


power 





prehensive and the treatment is exceptionally clear. The 
charts and tabular information are particularly valuable. 
BOLTS, NUTS AND SCREWS—Besides the usual tables 





and standards this chapter gives much special information, 
included for example, the taper-bolt system of the Baldwin 
Locomotive Co. 

WIRE AND SHEET-METAL GAGES—The important feat- 
uce of this chapter is a full statement of the method of the 
Westinghouse Electric Co. for using decimal sizes instead of 
gage numbers. 

HYDRAULIC MACHINERY—tThis is not a discussion of 
flow of water as viewed from the standpoint of the civil en- 
gineer, but is written for the designing mechanical engineer. 
It contains the usual formulas for flow of water, but con- 
tains also much valuable information and data on the de- 





sign of high-pressure hydraulic machinery, including many 
important details. 
PIPES AND PIPE JOINTS—tThis chapter contains com- 





pisete tables of all kinds of standard pipes and pipe fittings, 
the usual formulas for design, and in additton the work of 
Professors Stewart and Carman, which is the latest informa- 
tion on pipes under external pressure, and which has not as 
yet found its way into all the literature of this subject. 

MINOR MACHINE PARTS—tThis section contains a large 
and comprehensive collection of machine details that do not 
lend themselves to analytical discussion. As a time saver 
and as a help to the inexperienced draftsman it will be in- 
valuable. 

PRESS AND RUNNING FITS—This is no doubt the most 
complete collection of data bearing on this subject that has 
been so far published. The several charts presented are par- 
ticularly valuable. The practice of several prominent build- 
ers is included. 

BALANCING MACHINE PARTS—This is a distinct addi- 
tion to the literature of a subject which is rapidly increasing 
in importance, for both theory and data bearing upon it are 
comparatively rare and do not appear in the ordinary hand- 
book, 

MISCELLANEOUS MECHANISMS, CONSTRUCTION AND 
DATA—This chapter groups together many important sub- 
jects that are individually too short to justify separate chap- 
ter heads. Like the chapter on Minor Machine Parts it will 
be helpful as a time saver. 

PERFORMANCE AND POWER REQUIREMENTS OF 
TOOLS—This chapter is one of the longest in the book and 
one of the best and most important. The progress of manu- 
facturing will depend largely on collected data of this sort 
and here will be found the largest collection of such data 
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ever published. It cannot fail to be of great use and more 
collections of this kind are badly needed. 

CAST IRON, STEEL, ALLOYS—tThe three chapters which 
bear these headings contain most complete tabulated data on 
the physical and chemical characteristics of these materials 
with sample specifications, methods of heat treatment, etc. 

WEIGHTS AND MATERIALS—A comprehensive set of 
tables of all ordinary materials in all ordinary forms. 

HEAT—tThis section contains complete conversion tables 
between Fahrenheit and Centigrade scales, data on heat 
transferance, etc. 

STEAM BOILERS, THE STEAM ENGINE, THE GAS EN- 
GINE—These three chapters treat these several subjects not 
from the thermo-dynamic standpoint, but as structures or 
machines from the view of the designer. The data from cur- 
rent practice are especially comprehensive and valuable. 

COMPRESSED AIR—A very complete exposition of the 
theory and practice of air compression is here presented with 
valuable diagrams and practical constructions. A noticeable 
feature of this chapter is the clear discussion of the air-lift 
pump, data on which are rare. 

MECHANICS. STRENGTH OF MACHINE PARTS—These 
two chapters are not condensed treatises on the theory of 
these subjects, but contain carefully selected, graphic and 
tabular data on these matters. The designer will find here 
the methods and formulas with which he must often refresh 
his mind, and the characteristics of various machine elements 
in concise and accessible form. The graphic treatment of 
curved sections, such as hoisting hooks, is noteworthy. 

WEIGHTS AND MEASURES. MATHEMATICAL TABLES 
—In these two chapters are tabulated in a comprehensive 
manner the many items of this character to which the de- 
signer has so often to refer, The author, while listing the 
metric units and the necessary conversion factors, makes a 
strong plea for the use of English units. In the last chapter 
are several unique tables, such as that showing the largest 
squares that can be obtained from round stock. The stand- 
ard tables are very complete and are all that are required. 

The book is printed on a large sized page the size of the 
type page being 7x9% in. This is advantagous in two ways. 
First, it makes a book that will lie open readily upon the 
desk and, Second, it allows ample space for large-sized charts. 
These charts and diagrams form one of the important feat- 
ures of the book, there being over 120 of such figures. There 
are over 600 illustrations and over 400 tables, many of which 
are not to be found elsewhere. The presswork is most ex- 
cellent, the work on the charts and diagrams being partic- 
ularly good. 
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J. Wallace Carrel, general sales manager of the Lodge & 
Shipley Machine Tool Co., Cincinnati, Ohio, sailed on Nov. 22 
for an extended European business trip. 


John Oliphant, for a number of years president of the 
Harris Air Pump Co., Indianapolis, Ind., has joined the en- 
gineering division of the Sullivan Machinery Co., and will be 
in charge of the pneumatic pumping department. 


P. P. Bourne, who has been chief engineer of the Blake & 
Knowles Steam Pump Co., East Cambridge, Mass., for a num- 
ber of years, has become associated in a similar capacity with 
the Epping-Carpenter Pump Co., Pittsburgh, Penn. 


A. E. Crockett, for a number of years general manager of 
the Standard Chain Co., Pittsburgh, Penn., resigned in order 
to become associated with the Roanoke Refined Iron Co., Roa- 
noke, Va. F. A. Bond, formerly assistant general manager, 
succeeds Mr. Crockett. 


Harold D. Tompkins, formerly associated with the Niles- 
Bement-Pond Works, in Philadelphia, has accepted the posi- 
tion of mechanical engineer with the Smooth-On Manufac- 
turing Co., Jersey City, N. J. He will be in charge of the 
concrete waterproofing department, 


A. L, Longtin, who for the past eleven years has been in 
the employ of the Knox Automobile Co., of Springfield, Mass., 
in various capacities from time-keeper to assistant superin- 
tendent, foundry superintendent and latterly as manager of 
production and costs, has resigned. 


W. M. Corse, works manager of Lumen Bearing Co., Buf- 
falo, N. Y., has resigned, to become general manager of the 
Empire Smelting Co., Depew, N. Y., on Jan. 1, 1914. H. P. 
Parrock, sales manager, will assume Mr. Corse’s duties as 
superintendent, combining the two offices. 
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Sante Fe Shop at San Bernardino 


By F. A. SvTanuey 


SY NOPSIS—Air pumps in these shops are overhauled The Sante Fé Railway shops, at San Bernardino, 
by mounting on a swiveling and tilting table, and other  Calif., make use of a great number of special appliances, 
air apparatus is handled in equally convenient manner. and many interesting methods are followed there in 
Material racks are used extensively throughout the plant, carrying on the work of the plant, The engravings i)l- 
one type of rack having vertical compartments so that lustrate a few of the numerous features of importance to 
cylinder and valve heads may be rolled in and out easily. be seen in these shops, and it is quite likely that some of 
Old boiler lagging is worked over by grinding in a spe-_ them may suggest time-saving methods in other lines of 
cial mill and remolding into shape for future service. work. 
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Fic. 4. Test Racks ror Air Pumps, INsectors, Lusricarous AND OrHkr MATERIAL. Fig. 5. 
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Arr-Room APPARATUS 


The air department forms a most complete section. 
Several views of different features in the room are pre- 
The first three views 


sented in Figs. 1 to 7, inclusive. 
show a convenient air-pump repair table or stand, which 
has a swiveling and tilting top for holding the work, so 








GRINDING AND PoLISHING BENCH 








Fia.:8..MiLLtine Strap Frr'on Rov BrRAssEs 


that, the pump may be*swung. to any: position in the hori- 
zontal plane-and tilted upto different angles to suit the 
convéwience’ of the worfthan: The table is secured at 
the required position by a pin slipped through the frame 
into holes in the support on which the table swivels. 
Fig. 4 illustrates the air-pump test rack in the depart- 
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ment. After the pumps are repaired they are mounted 
on this rack for a 6-hour slow or break-in period; they 
are then subjected to a 3-hour test against pressure. Fig. 
5 shows the storage racks and space for material over- 
hauled in the air room. In the foreground will be seen 
a number of air pumps belonging to outside division 
points, tested and ready for delivery to the store depart- 
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ment for shipping. The racks at the side are filled with 
finished injectors, lubri¢ators, and different boiler mount- 
ings all ready for the cab gang to apply. This material 
is stored very compactly in its rack, but in such a man- 
ner as to be removed readily as fast as needed. 

Fig. 6 illustrates the grinding and polishing bench for 
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valve and brass work handled in this department, and at 
the front of the bench is shown a speed lathe especially 
arranged for grinding-in and reseating valves. Another 
testing rack in the room is shown in Fig. 7. This is for 
testing pop valves. The arrangement of pipes, tank, 
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distance apart to give the cut the proper width, by means 
of a threaded adjustable collar placed between them upon 
the arbor. This view also shows a number of large in- 
serted-tooth cutters used for a variety of work. Fig. 9 
represents the method of boring out side-rod bushings to 
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pump and gages is so clearly represented in the drawing 
that no explanation is required. 


A Few MACHINING OPERATIONS ON Rop 
AND OTHER WorRK 
Two operations in connection with rod work are il- 
lustrated by Figs. 8 and 9. The first represents the 
method of milling the strap fit on rod brasses, an opera- 
tion accomplished on the horizontal miller with the work 
strapped, several brasses at a time, against the face of an 
angle-plate fixture. The cutters are spaced the desired 


Racks FOR STORING CYLINDER AND VALVE HEADS AND MISCELLANEOUS MATERIAL 
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fit the pin. The work is done on a horizontal boring 
machine with the rod strapped against an angle plate, 
as shown. 


Home-Mapr MAcHINE For NECKING 
Stray-Bo.tts 

A home-made machine for necking stay-bolts, patch- 
bolts, ete., is shown in Fig. 10. The bed is formed with 
a flat top and the tailstock is shifted along to accommo- 
date any length of work, by means of a lever which has, 
at the rear end, a lug that drops into a series of holes 
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in the top of the bed. These holes are spaced about 2 
in. apart and enable the tailstock to be slid to and fro 
quickly, with the lever. A binder handle at the top clamps 


the tailstock. 
Racks INsipe AND OvT 


A noticeable feature of the shops is the number of 
racks for different classes of material bandled by the 
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head has an individual compartment in the rack, so that 
it may be easily rolled in and out without danger of in- 
jury to the workmen. 

? 


The long racks in Fig. 13 are used by the cab, valve, 


frame and cylinder, shoe and wedge, brake-rigging, 
spring-rigging and steam-pipe gangs, to hold material 
which has been stripped, repaired and is ready to apply 
to shop engines. This material as stripped, is thoroughly 




















TooLroom Racks AND EQUIPMENT 


Fig. 15 





we tates ce 











Fig. 16. 


PorrasLe Test Pump ror Borers 


various gangs of workmen. Fig. 11 is a typical rack for 


the valve gang, holding repaired valves, fitted valve rings, 
valve rods and guides, 

Two types of storage racks located just outside of the 
The first 


shop buildings are shown in Figs. 12 and 13. 
form of a long series of vertical com- 


of these is in the 
partments in which cylinder heads and valve heads may 
be rolled and kept on edge for convenience in removing 
These heads are removed from the en- 


gines passing through the shop for overhauling, and each 


when required. 


Fig. 17. Porraste O1r River Heater 
inspected by the foremen ‘before it reaches the racks, so 
that all parts thus stored are ready for use at any time 
needed. The smaller parts, such as bolts, pins, rivets, 
links, ete., are stored in lockers near the onen racks shown, 
each gang having its own lockers for this class of ma- 
terial. 


TooLroom EQrvirpMENT 


Naturally the toolroom plays an important part in fa- 
cilitating the passage of the work through the shops. The 











December 11, 1913 AMERICAN 


views in Figs. 
manner in which this section of the shop is equipped. 
The revolving rack near the delivery window in Fig. 14 
is devoted to long drills and taper reamers, while the 
washout-plug taps and special taps and reamers are kept 
in the horizontal and sloping compartments in the racks 
seen in the background. Immediately under the window, 
as in Fig. 15, are placed the smaller drills, taps and dies, 
tap wrenches and similar tools, all of which are issued 


14 and 15 give some idea of the thorough 


on check. 
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All air hammers used in the shop are returned to the 
toolroom at night and placed in an oil tank, where they 
are kept in vertical position, over night. Air pressure of 
a few pounds is admitted to the under side of the tank 
and oil forced up through the hammers and over them 
as far as the handles, and in the morning the watchman 
opens the cock at the bottom of the receptacle to allow 
the oil to run down to the supply tank. This svstem 
keeps the hammers perfectly from dirt and 


free chips 


scale and has been found especially efficient. 
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Fig. 18. Construction AND Detaits or Borter Test Pump 
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Fig. 16 illustrates a portable boiler test pump, operated 
by either air or steam; and Fig. 17 a portable rivet heatet 
using crude oil as a fuel in connection with the shop air 
pressure. Drawings of the boiler test pump and its truck 
are reproduced in Figs. 18 and 19. The upper part of 
the pump is a steam cylinder from a 914-in. Westing- 
The water end is a special pattern as 


house pump. 


shown. 
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The portable heater is made to the dimensions given 
on Fig. 20. The crude-oil tank on this piece of apparatus 
is filled by backing the truck under a large vertical sup- 
ply tank, secured to the side of the shop wall. There 
are five of these portable heaters in use about the locomo- 
tive shop. 
Castina Drivinc-Box Liners AND LATERAL BrAsses 
Figs. 21 and 22 illustrate the method followed here of 


vr ' at 








Fie. 21 


Fig. 22 


MetuHop or Castine Brass LATERALS AND Brass LINERS FOR SHOE AND WEDGE Faces or Drivine Boxes 
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casting brass laterals and brass liners for shoe and wedge 
faces of driving boxes. Preparatory to this operation the 
driving box is machined on the face with a dovetailed 
groove or channel to hold the metal poured in for the 
lateral brass, and provision is made for retaining the lin- 
ers on the shoe and wedge faces by cutting two 34x,,-in. 
dovetail grooves parallel with the length of the box ; these 
grooves are connected by two small channels chipped 
with the air hammer. 











Fig. 24 
DEPARTMENT FOR GRINDING AND MOLDING BOILER 
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LAGGING 
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Fie. 25. Bormer-Lacainc Room 


The retaining grooves for both shoe and wedge faces 
and for lateral brasses, are clearly shown in the illustra- 
tions, and the method of preparing the box for the pour- 
ing process is also indicated. For pouring the lateral 
face a steel band is placed around the face of the box and 
clay is used for luting. The band is clamped in place and 
easily attached and removed. A good grade of scrap 
brass is used, running rather hard and including a cer- 
tain amount of journal brass. The metal is poured about 
14 in. thick. The brass lateral is also applied to all en- 
gine-truck and trailer-truck boxes. 


WorKING Over Borer LAGGING 


Figs. 23 and 24 are views in a small department where 
old lagging as it comes from the boilers is ground up and 
remolded into fresh slabs for future use. A total out- 
lay of perhaps $300 in making and rigging up the ap- 
paratus in this department has resulted in a saving of 
not less than $250 per month. 

The old lagging is fed into the small grinding ma- 
chine shown at the rear in Fig. 23, and as it js ground a 
smal] quantity of powdered asbestos is mixed’ with it. 


MACHINIST 


977 


Thea the ground substance is mixed with water and a 
small amount of ground hemp is mixed in to give fiber 
to the material. The mixture is then molded into slabs 
36 in. long, 8 in. wide and 144, 1% and 2 in. thick. 
These slabs are dried in steam-heated racks where they 
remain for 24 hr. A layout of the room, showing the 
arrangement of the shelves heated by steam coils, is re- 
produced in Fig. 25. 

The grinder for the lagging is shown complete in Fig. 
26. It is a compact little machine, less than two feet 
square over all. The material fed in from a hopper at 
the top passes between the two toothed cylinders A, and 
the larger cylinder or drum B, which 1s provided with 
teeth of similar form and runs at a high rate of speed. 
Two combs are located at C, these having serrated upper 
edges to correspond to the teeth in the cylinders A. A 
comb detail is shown at the top of the drawing. The 
teeth in the cylinders A and in the main drum B are 
made of %¢-in. pins pointed and screwed into place. 


Charts of Limits for Machine Parts 
By R. C. THompson 
These charts show the practice of limits used by the 
Bucyrus Co., Evansville, Ind. They are divided into six 
classes as follows: 





CLass 1—JouRNAL Fits 

Used for free-running fits in other than vibrating parts, 
as in engine parts with the exception of connecting-rod 
and valve-actuating mechanisms, running fits on propel- 
























oe High limit of 
0.009 hole in bushings 
which are to be 
0.008 pressed in place 
0.007 
0.006; 
” 
2 0.005 . 
4 High limitof hole 
— 0.00 
0.003 
0.002 
=~ 8 70" Nominal size of shaft. 
0 —=- Low limit of hole in 
IT bushings which areto 
0.00! |_| | be pressed in place 
0.002 
0.003 
0.004 
” 
r 0.005 High limit of shaft 
£ 0.006 Low limit of hole 
0.007+-+— 
0008 [ 
L 
0.009 . —— 
0.010 overnact) | 201 ow limit of shaft 
Fic. 1. Coart ror Limirs—Bore or BusHines, ENGINE 


Parts, TRANSMISSION PARTS 
ling and swinging machinery, reach-rod ends and clutch 
Note the special curve for the inside diameter of 


parts. 
This curve 


bushings which are to be pressed in place. 
allows for the closing of the bushings when being pressed 
in. 
CLass 2—Surp or Keyine Fits 
Used for gears, pinions, operating levers, eccentrics, and 
in general for all parts which are to be keyed fast to 


. 
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shafts, in cases where it is not necessary that parts be 
pressed on as well as keyed. 
CLAss 3—Press Fits 

Used for the outside diameter of bushings for crank 
disks, crankpins, pivot pins, etc., and in general in all 
places where parts are pressed together and it is possible 
to use a hydraulic or other press for assembling. For 
parts which it must be possible to drive together without 
the use of a press, use Class 5. 


CLass 4—RuNNING Firs IN VIBRATING PARTS 


(Close-running fits) Used for vibrating parts, as con- 
necting-rods at crosshead and crankshaft ends, for run- 
ning fits on all valve-actuating mechanism, and in gen- 
eral for work where a closer running fit is necessary than 


given by Class 1. 





CLAss 5—Drive Fits 
Used where parts must fit tightly and yet be assembled 


readily without the use of a press, as shipper shaft and 























Fic. 3. Crartr ror Limirs—BusHINnes, Crank Disks, 
C'RANKPINS, Prvor Pins, Ere. 
0.006 >>) Shaft, high limi 
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E $.0.004 HREE 
fa 
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> ¢ 0.002 A 
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Kia. 2. CHarr ror Limirs—GeraArs, CRANKSHAFT 


Pinions, Eccentrices, Levers, Ere. 
gear, boom-engine crankshaft pinion, bushings in jigs, 
ete. 
CLASS 6—CONNECTING Fits 

Pins which are used for connections only and not to 
transmit motion, as boom guys, truss rods, braces, etc., 
and in some cases may be used for exceptionally loose 
running fits, as winding spool-shaft bearings or chain 
sheaves on steering gear. This fit should never be used 
where there will be any considerable amount of motion of 
the parts. 

The following example will illustrate the use of the 
charts. 

Example—Gear to be keyed on a 2}2-in. shaft. 

The chart used is Class 2. Nominal diameter of shaft 
Vertical line in chart near- 
Following this line to 


in thousandths is 2.9375 in. 
est to nominal diameter, 2.9 In. 
curve for high limit of hole we find 0.0003 in. amount 
to be added to nominal diameter making high limit of 
hole 2.9378 in. Following this line below the line repre- 
senting the nominal diameter of the shaft, to the curve 
for the value of the low limit of the hole, we find the 
amount to be subtracted from the nominal diameter to be 
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0.0016 in., giving a value for the low limit of hole of 

2.9359 in. Following the line to the curve for the high 

limit of the shaft, we find that the amount to be subtracted 

is 0.0022 in., giving a value for the high limit of the shaft 

of 2.9353 in. Following the line to the curve for the low 

Cart ror Limirs—Accurate Worx, WHERE 
Parts Must Fir AcccUrateLy 


Fig. 5. 
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RATE Work, WHERE BEARINGS ARE Not ADJUSTABLE 


limit of the shaft, we find that the amount to be subtracted 
is 0.0036 in., giving a value for the low limit of the shaft 
of 2.9339 in. As the nominal size is between 24% and 
5 in., the odd tenths are disregarded and the limits set 
to the nearest thousandth or half thousandth. In this 
case the high limit of the hole would change from 2.9378 
to 2.938 in., and the low limit of the hole from 2.9359 to 
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2.936 in. The high limit of the shaft would change from 

2.9353 to 2.9355 in., and the low limit of the shaft from 
2.9339 to 2.934 in., making the final limits, 

Hole — 2.936 in. 

Shaft — 2.934 in. 


2.938 in. ream 
— 2.9355 tn. turn 
The charts for the other classes are used in the same 
way with the exception of the chart for Class 6, in which 
thousandths are disregarded in determining the high and 
low limits and sizes expressed in common fraction. 
xa 
oe 
According to a report presented by the official chemist of 
the American Institute of Metals it is claimed that an alloy 
of cobalt and tin of about 40 to 60 is especially resistant to 
acids, but, owing to the brittleness of the alloy, it has little 
commercial value. Experiments have, however, tended to in- 
dicate that admixtures of this alloy with other metals, such, 
for instance, as copper, produce a series of alloys which may 
be turned, forged, and machined and have a high degree of 
chemical resistance. 
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Cylinder Ring Lapping Machine 


By Don T. 
SYNOPSIS—This machine was designed for lapping the 
piston rings in their own cylinders to secure good run- 
ning. The machine is described in detail and tts method 
of operation is shown, 
33 

In designing the machine shown in the illustration, 
there were a number of considerations which had to be 
carefully observed. The more important of these were as 
follows: 1. The machine must be kept running as con- 
tinually as possible, or in other words, the time required 
to change cylinders must be as small as possible. 2. Re- 
pairs must be reduced to the minimum and when neces- 
sary it must be possible to make them easily and quickly. 
3. The pistons and rings must have a reciprocating motion 


HAsSTINGs* 


The machine is driven by a 5-in. double belt from a 
countershaft fitted with a special clutch, which will stand 
considerable slippage in starting. The driven pulley is 
in the form of a 150-lb. flywheel, of 16-in. diameter, 
overhanging the end of the base plate and mounted on a 
114-in. cold-rolled steel shaft, supported by two self-oil- 
, ing, babbitt-lined, adjustable bearings. The shaft carries 
at its inner end a crank disk A, Fig. 2, and pin, the latter 
being fitted into the disk with a Morse standard taper 
drawn up tight by the nut and washer. This taper part 
of the pin is slightly eccentric with the cylindrical sec- 
tion, on which the connecting-rod B bears, to allow the 
throw of the crankpin, and consequently the adjustment 


of the travel of the cylinder pistons, 





~— —— 








~ y 


Fig. 1. Sipe Virw or MAcHINE 

and in addition an intermittent rotary motion. The lat- 
ter is necessary to distribute the lapping effect. 4.  Lap- 
ping must be confined to rings and cylinder walls as far 
as possible and must not take place between the pis- 
ton pin and its bearings in the piston bosses. 5. The 
cost of the machine must be as low as possible. 

The machine was designed so as to permit the construc- 
tion of one or more units, each unit lapping two cylinders 
and eight sets of piston rings at one time. The large base 
plate, which is 30x45 in., will accommodate 
back to back, though but one unit is shown in the cut. 

The principle of the walking beam used on many of the 
larger passenger vessels on the Great Lakes, was adapted 
to this machine, giving the rocking beam shown at A. 
Fig. 1. This is pivoted on a shaft B, which is shouldered 
down at each end where it enters the supporting castings 
C and .securely fastened to them by large nuts and 
washers. The supporting castings and rocking beam are 
made of cast iron and the latter is provided with large 
phosphor-bronze bushings around the shaft. 


two units 


*Assistant chief engineer, Hupp Motor Car Co. 
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Fig. 2. Back View or MACHINE 
The connecting-rod consists of two cast-steel ends 
bushed with phosphor hronze and connected by a steel 


bar, which is threaded right- and left-hand, respectively, 
at the 
of the 
of the 
travel 
tance. 
shaft carried in the bra Kets Dd, Fig. l. whi hy are bolted 


two ends. By means of these threads, the length 
rod can be easily changed to so adjust the position 
rocking beam that the pistons in each cylinder 
into and out of the evlinder bores the same dis- 


The upper end of the connecting-rod engages a 


to the lower side of the rocking member. 

Each evlinder, while being lapped, is located by the two 
spring plungers /, which engage two of the holes in the 
cylinder base through which the crank-ease studs pass, 
and which are consequently accurately located with ref- 
erence to the cylinder bores. The cylinders are each held 
down securely on the base plate by means of a heavy 
rests on the cvlinder base midway 
between the second and third cylinder bores. The plung- 
ers and thumb-screw are carried by 


thumb-screw, which 
angle-section iron 
castings (, Fig. 2, which also connect and brace the sup- 
porting castings. 

The method of connecting the pistons to the ro king 
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member and securing the desired motion, demanded con- 
siderable study, but was finally worked out very satis- 
factorily by means of a universally jointed link motion, 
e ratchet and a train of eight-pitch spur gears, together 
with the peculiar scissors-like connecting rod shown in 
Fig. 1. To permit of the rotating as well as reciprocating 
motion of the pistons, it was necessary that each piston 
connecting rod should be universally jointed at each end, 
and because of the small diameter of the cylinder bore, 
31% in., and the long stroke, 51% in., it was necessary 
that the joint at the piston-pin end of the rod be very 
compact and that the angular motion of the connecting- 
rod be comparatively slight. 

To make the time and labor required to prepare cylin- 
ders for lapping as small as possible, it was decided that 
the connecting-rod must be so designed that it could be 
slipped into place over the piston pin after the latter 
had been put in place in the piston. With the connect- 
ing-rod shown it is possible to assemble pistons complete 
with rings and pins, and place them in the cylinders into 
which they are to be lapped before they are sent to the 
lapping machine, and this is the procedure actually fol- 
lowed. The pistons are set in the cylinders with the lower 
edges of the skirts flush with the base of the cylinder, and 
the cylinders are stacked bottom-side upward ready for 


the lapping process. 
MACHINING THE CONNECTING-Rop 


Each connecting-rod consists of two offset steel castings 
D, Fig. 2, pivoted together on a bolt £ and carrying at 
their lower ends a pair of phosphor-bronze blocks F, 
each of which is pivoted in one of the pieces D and forms 
a trifle less than half of the bearing which fits around the 
piston pin in the space usually occupied by the upper 
end of a motor connecting-rod between the piston bosses. 
The pieces D are provided with stops immediately above 
the blocks which limit their approach to each other when 
the connecting-rod is closed in the working position and 
consequently limit the closeness of the fit of the blocks 
on the piston pin. These stops are so adjusted that the 
fit of the pin in the piston is tighter than in the blocks 
with the result that all the motion is taken on the blocks 
when lapping and the fit of the pins in the pistons is not 
changed. 

The upper ends of the pieces D are offset to form one 
jaw of a block-type universal joint, the pivot pin @ of 
which also locks the scissors connecting-rod over the pis- 
ton pin ready for lapping. 

While two cylinders are being lapped, the operator 
places two extra sets of connecting-rods in position over 
the piston pins in two more cylinders, locking each con- 
necting-rod temporarily with its pivot pin. When the 
lapping of a cylinder is finished, the operator stops the 
machine, removes the four pivot pins from the ends of 
the rods of the finished cylinder, moves it to one side 
complete with its four connecting-rods, and substitutes 
one of the cylinders which he has already prepared. It 
is very easy to raise each piston to the proper height and 
twist it so that the pivot pin may be inserted through 
the connecting-rod and the universal-joint block /7. 

This block is made of phosphor bronze and in addition 
to the hole for the pin-G, has a second hole exactly at 
right angles to it, into the ends of which fit dog points 
on the ends of the small pivots J, which are screwed into 
the other jaw of the universal. These pivots are hollow 


MACHINIST Vol. 39, No. 24 


and each contains a small spring plunger which locks the 
pivot pins @ in place by engaging the groove at the mid- 
dle of the pin. The tension on these plungers and the 
shape of the point have been regulated so that the pins 
can be easily pulled out by hand and yet will not work 
out while the cylinders are being lapped. This point is 
essential as the machine would quickly wreck itself if 
these pins worked out and interfered. 

The jaws of the joint blocks H are forged integrally 
on the ends of the shafts which run up through the rock- 
ing member A, Fig. 1, in bronze bushings, and carry on 
their upper ends the eight-pitch spur gears mentioned 
above. The distances center to center of these gears are 
not the same as those of the cylinder bores, as the latter 
are not so spaced as to permit the use of eight-pitch gears, 
but the difference is so slight that there is practically no 
angularity sideways to the connecting-rods. The first and 
second and the third and fourth driving pistons of the 
gears mesh in pairs, while a small idler gear is provided 
between the second and third. 

Motion is transmitted to the gear train by the link K, 
which consists of two of the ball joints from the drag 
link of the steering gear of the “32” Hupmobile. One 
end pivots on a regular steering-arm ball, which is bolted 
into the supporting casting under the shield Z, and the 
other end drives the ratchet mechanism F (Fig. 1) 
through a similar ball bolted into an arm on the case 
of this mechanism. This case is provided inside with two 
spring-operated dogs, engaging with notches on the driven 
member, which is fastened to the shaft carrying the first 
of the spur gears mentioned above. There are three 
notches 120 deg. apart on this driven member, and the 
dogs on the driving member are set diametrically oppo- 
site each other, so that there are six engaging positions. 
The proportions of the link motion are such that the case 
travels slightly more than 60 deg. at each stroke of the 
pistons into the cylinders, so that one of the dogs is cer- 
tain of engagement at each stroke. This arrangement 
gives the intermittent rotary motion of the pistons which 
was desired, the pistons in one cylinder turning on the 
down-stroke and remaining stationary on the up-stroke, 
while those on the other side turn on the up-stroke only. 

The time required to lap a set of pistons is from 15 to 
17 min., at a speed of 70 r.p.m. of the crankshaft. The 
time required to change cylinders is generally less than 
2 min., so that this unit will average six complete cylin- 
ders per hour. When a cylinder is first started lapping, 
kerosene alone is used; after three to five minutes’ run- 
ning, ground glass and kerosene paste is used and about 
three applications of this paste at intervals of three to 
five minutes is sufficient to produce a perfect fit of the 
rings in the cylinder. The paste is applied with a brush 
to the skirt of the piston, while at the top of the stroke. 
The speed is low enough so that this can easily be done. 

After lapping, the cylinders are thoroughly cleaned by 
a jet of high-pressure steam and the pistons, pins and 
rings are each washed separately with gasoline, and each 
piece is carefully inspected to be sure it is perfectly clean. 
Before the parts are reassembled, they are all thoroughly 
slushed with a double-strength mixture of oildag and 
cylinder oil. 

The results obtained from this lapping machine are ex- 
cellent, each ring shows a perfect bearing around the en- 
tire circumference, and over practically the full width of 
the ring. 
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Planning Ship Repair Work 


By W. B. Ferauson* 


SYNOPSIS—Principles and preliminary steps of a sys- 
tem of planning and routing work, which have been car- 
ried out in the hull division of the Boston Navy Yard, 
and under which a reduction in total costs of about 35 
per cent. is indicated. The methods of planning and 
routing have been established along the principles used 
in commercial plants for repetition work, but the plan- 
ning is not in great detail as to how each operation shall 
be performed. The route sheet gives only the title of the 
operation. The details are covered in instructions and 
lime cards issued to the workmen. There is a central 
planning department for all ship work. The shop routing 
is left to the shop foremen and the shop planner. 
3 

Repair work on ships, and particularly on war vessels 
in commission, is probably the work most difficult of 
standardization to be found, and hence it has been 
claimed that modern methods of planning and routing 
work can never be applied to such work in the same way 
or to the same extent as in manufacturing. Some of 
the principles and preliminary steps have been carried 
out, however, in different navy yards, and it may be of 
interest to note with what success in the hull division of 
the Boston yard during the last three years. 

The figures here presented indicate a reduction in total 
costs of about 35 per cent. within two years after the 
proper planning of jobs had been inaugurated. Consid- 
erable preparatory study and work, extending over sev- 
eral months, naturally preceded the establishment of a 
central planning department for all ship work, and of 
a shop planning department in each shop. These results 
have been difficult of analysis, on account of the compara- 
tively small number of recurring or repeat jobs, but com- 
parison of recurring operations of a more or less stand- 
ard nature indicated a similiar reduction in costs for all 
work. 

Pecutiar DirvicuLtTies or PLANNING Reparr Work 


The complexity and difficulties attending the proper 
planning and routing of ship work can best be seen by 
taking one of the actual job orders which appears among 
those compared on the two charts herewith. The job 
chosen is to “Install balanced armored engine-room 
hatches on the ‘New Jersey’” involving work on ship- 
board by six different trades, and shop work in four 
separate shops in the navy yard, by eight different trades. 
On large and complex jobs, as the cold-storage job, item 
No. 7 on the chart, there are as many as 12 trades at 
work on shipboard, and shop work in eight different 
shops. 

In what is termed the manufacturing department of 
the navy yard (hull and machinery division), there are 
about 50 different trades altogether, making the problem 
of routing and eliminating delays extremely difficult. 
The great difficulty of the problem, however, makes the 
necessity therefor all the greater ; and the possibilities for 
improvement and for increased efficiency in a short per- 
iod of time, by eliminating wasted effort, are consequent- 
ly larger than in ordinary manufacturing work. 


United States Navy Yard, Boston, 


*Naval constructor, 
Mass. 


Tue Route SHEET AND SYMBOLS 


A route sheet gives only the title or brief of the opera- 
tion, the details being covered on the combined instruc- 
tion and time cards issued to the workmen. The sam- 
ple route sheet or plan of work for the engine-room 
hatches, is as follows: 


J.O. 1-D-229-1 /689 U. 8.8. NEW JERSEY R.8. 1 


SI BJECT: Install balanced engine room armored hatches as per plan 4941 
Item No. 6—8 washers, item No. 4—4 babbitt split rings, items 3-4 brass bushing 
to be found in gallery of Bldg. No. 104, section j 36 Fittings taken off hatches 
to be stored in Shop K, use old bolts for plugging up holes. 




















| = z 
a\8is 
Operation = & Progress Start |Finish| Remarks 
1. Shop work. Items 1, 2, 13, 
14, 15, 19.. ; K /10-22 
2. Saop work. Box to cast | 
weight... if | | 10-22 
3. Shop work. Items 10, 12 P 10-22 
4. Shop work. Plugs.. M 10-22 
5. Shop work. Items 5, 7, 8, 9 
ee K | 10-22 
| Sf} 1 
6. Template for levers | h 1/2 )10-18/10-18 
7. Shop work. Levers G |10-26 
Care | 
8. Remove dogs. h 1); 4] /10-18/10-18 
9. Cut sheathing and hinges..| CC | 1 | 8 | a 21/10-21 
Sf 1 | 
10. Mark hinges, lift templates.| h 1/8} 10-21/10-21 
11. Shop work. Weight pockets} K } 110-30 
12. Drill and tap hinges | Dr | 1 |20 10-22) 10-24 
13. Tap out dog holes. Dr.| 1/8 10-24/10-25 
| Sf 1 | | 
14. Install hinges and pockets..| h | 1 (10 |10-28| 10-30 
15. Handle material—dock to| Rg | 1 
= ee ihi2/2 |10-22) 10-22 
16. Mark holes for balance} Sf | 1 
levers... .. h 1/6 11-6 |11-7 
17. Drili and C.K. lever holes. || Dr | 1 10 11-7 |11-8 
Sf 
18. Bolt up levers... | h 1'9 11-8 |11-10 
Sf 1 | 
19. Cut hand rails to suit | h 1 4 j11- 10)/11-10 
20. Rivet hinges and levers Rv/ 1/4 11-8 /|11-8 
21. Plug and cut tap bolts and/ 
ES cscs wn dae « Y= 1;8 /11-10)11-10 
8S 1 
22. Erect and connect hand rail) h 1/4 ht 11/11-11 
23. Drill, tap and secure hand 
Oss << 4 Dr 1 4 11-—12)11-12 


ROUTE SHEET 


b] 


Column “Mach.” means the shop letter for shop work, 
or the trade for work on the ship as follows: K, Ship- 
fitter shop; P, pattern shop; M, machine shop; G, smith- 
ery; SF, shipfitter; CC, chipper and calker; DR, driller: 
RV, riveter: RG, rigger; h, helper 

In the “progress” column are entered marks and sym- 
bols to denote the starting, stopping and completion of 
each operation. The estimated number of hours is en- 
tered for each operation, based on the proper number of 
workmen being assigned to the operation (in the columns 
“men” and “hours”), which has been left to the foremen 
and leading men, instead of being fixed by the planning 
department, as in more closely standardized work. The 
scheduled dates are also tentative, but serve as a good 
guide to the leading men in distributing their forces, 
in preparing for operations and being fully ready when 
undertaken by the workmen; the object of this being, 
of course, not to have the operation interrupted after it 
is undertaken. It is commonly known and recognized 
that every interruption in an operation is wasted energy, 
time and money, but the extent of this needless waste 
cannot be estimated except by comparisons of similar jobs 
as to the number, kind and causes of the interruptions. 
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THE GENERAL PRINCIPLES INVOLVED ~ principal elements or steps, and to arrange these steps or 
operations in “dependent sequence” as far as practicable. 
The term “operation” as used in this planning of ship 
work means the work of one trade, which can be and 
should be performed without interruption, that is, at one 


The methods of planning and routing work, including 
the providing of plans, material and tools, were estab- 
lished along the principles used in commercial plants 
for repetition manufacturing work, but the planning is 
not in great detail as to how each operation shall be per- — sitting. 


































































formed. It aims primarily to analyze each job into its The shop planning or routing is not indicated on the 
CHART I. LARGE JOBS $10000=1' CHART II.ALL OTHER JOBS $2000=1” 
JOB 19m! | 1912 JOB LJ | 1912 
MONTH MONTH ¥ MONTH 
ee tl2 BoOoGuu 9 10|1|12) t |2 |3|4|s{6|7| 8/9 /ioj i 12 wees — daj2 [sla sfelselsflule l2 |3\4|5|6|7|8|9ho\n'1z 
| Date Completed ey 
- rs 3 . 7 9 Boat Crane fit Heavy P 
Sprinkling ‘System fe £ Pad Eye 500 
n Magazines 1 é PS | $17 = 17% per Ye Year v gC?) Ae val ai 
10000 10 r 
2 € Fairwater at Ford. Endt Sok Ge 
E Pad Casemate Armor oe oe os 
es | | $84=9%per Year [Nw Ru FESS Vos neal 
oe 2, | 1 Remove Bow Strengtht 
Reduction in Cost at the te FB | ening Plates 500 
Rate of $2390=28% o ¢€ - oe 
per Year a 8 R..| | NEB “a | $63 =25%* per Year _ Nul Mo Ru. ES 
2 aie a, ote 2 Internal Draft Gages [ 
, -_ +400007-— nt oe 
Firemain and Flushing ieee. P 
System Pe: | $60= 8 Zeinc. per Year _| NJ eB 1. || NEB. | GAL _ 
3 Additional Ventilation 
5000 Torpedo Rooms 500 a ; 
‘$i23=317%perYear fF _ Rl if het va] GA] |Nv. 
9 r 14); t 
$2725 = 18 % per Year Nu. | ka Sear | Life Buoy Stowage inte ——_ : | 
| | 
~ Chart House and of | | $28- 6% inc. per Y Year - _ RAT ad _MA. od - 
Emergency 5000 a >. 15 Deck Protection Plates} | 
Cabin i910 | | | Under Coaling Sky- [500 ao 
e lights 
$525=-6% Iyr [ |$88 = 34% per Year hs = 
__ per Year _ | NJ. VA. GA. | — —_ + | 
va ae [ Ria es | i Pins eee 16 Balanced Engine 
12" ‘Magazine Stowage| Room Hatches 500 + : cay 
Rearrange 5000 [8266 ° 3 32% per Year eens Be R.l. ies 3 a ae wo.) 
i Spring Buffer Boat 
$578-= A\% per Year RI. NEB. Cranes 500 
5 |, oe > ane a | | $88= 600% per Year Fo al |va.. CEE 
2" Guns Replace 5000 18 Fire Control Voice a 
sa teres | Tubes 500 " 
Ps | $230 = 36% per Year | eee BIR.| SAL. ae 
$1150 z3 29% per Year : | oe * * ieee R.i. = NEB. |19 Install Bitts in place of 
ae | “ re ns Cleats, Install 2 Chocks } 500 
ae } TRIPPE 
Gas Ejector System eae Fee WALKE ee 


asec a 
+ 5000 { Ss ee 
r Drainage Angles . 


| | around Torpedo Tubes [| 500 
| .and Air Compressors 
2 10% Yec 2 P 
$218=10 per Year | NEB! wi S| [8769S arte Pes sat. | Bir. | 





2{ Ring for Towing Bridle 



























































"Cold Storage } a ame 
Compartments } ad ya N 
3 BURROWS : 
$499 = 16% per Year | Nu iad ‘al NEB] mT | | $24=35% per Year frre 
8 Fit Balanced Hand | Compare Item No.l6 | 22 Searchlight Platform 
Gear to Armor Hatches Estimated Rate $400+26% per Year | “1 STERRET 
| Ber: Deck vyf-1907__f PTTL SORT IO Sa lA. J LL {PERKINS 
GRAPHIC SUMMARY or ) re 
Ps OF ALL JOBS 2 ree” 03 
Total of First Unit Cost - Land II Charts $57,700 9 $40 — - — —+ + R2K% 10 co 
Total Reduction in Cost per Annum $9615= 16.67 The Ordinatesat = ¢ § Sx mo =. 
Tite & al bai a hicall th bi } any Date represent: 5 2 39}——_;— oe = | X<@ 202 5 
This is also obtained graphically by the graphic Summary Char current Total Cost <r 75S % PEL % | Ne e & 
Above Jobs represent about One-Tenth of all such Shipwork of all the Jobsin 5 « 0 , . & 
Grand Total of same being about $750,000 per Annum Hand at the Time, - e per sis are | PN ad . 
. " As taken from the & £ 1 Analy 7% a 2& 
An. Macrinist a Rate Curves ae | | | at 
a 
o 
ya eR a 


1 «MONTH sg 


CHARTS FOR PLANNING Surp-Reparr Work 
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plan of work made out by the central office, but is left 
to the shop foremen and their shop planners. The prin- 
ciples used in planning shop work and routing to ma- 
chines are the same as for work done on the ship, the 
only difference in practice being that on the ship the ma- 
chine (that is tools of the workman or gang) moves to 
the material, instead of the material moving to the ma- 
chines as it does in a shop. 

All of the jobs performed by the hull division for the 
past few years, up to December, 1912, which had the 
same specifications and were directly comparable, appear 
on the chart, in all about 70 jobs, embracing 22 classes 
of work, and representing in the total cost of about $150,- 
000, about one-tenth of all ship work of the hull division 
completed during the period covered. The assignment of 
all ships of a class to one yard makes such comparison of 
similar jobs possible. The jobs compared were on sister 
ships, and an investigation has been made of each job, 
unusual conditions allowed for, and elements of 
not common to similar jobs allowed for, so that the com- 


work 


parisons charted are believed to be fair and correct. 
Total costs are taken, including direct labor, indirect 
charges and material. The figures themselves are not 


given, but were used in obtaining the summary. 


Work Nor 


ToraL Costs 


RESULTS ON CLASSES OF COMPARABLE BY 


As the jobs compared are all the jobs directly com- 
parable, covering a large volume and variety of work, 


These 


are corroborated by the reduced costs of comparable oper- 


they are considered fully representative. results 


ations, and reduction in unit costs on other jobs which 
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were not comparable by total costs, such operations as 
riveting, chipping, calking, cleaning and scaling, paint- 
ing, etc. These results so far have largely come from 
eliminating unnecessary delays and interruptions, and 
permitting the workman to work continuously on opera- 
tions, with clear instructions as to what he was to do, 
instead of wasting his energy in starting and stopping 
work, in looking up his leading man, chasing up ma- 
terial, correcting mistakes, and making other nonproduc- 
tive exertions. 

Before a proper planning, checking and routing sys- 
tem is developed, it appears impossible to avoid waste- 
ful interruptions, mistakes and delays in ship repair 
work, however hard the management or supervisors may 
try. A study of the detail records (if such exist) and 
chronology of the different jobs on a ship involving sev- 
eral trades and shops, will disclose this fact to the most 
skeptical. 


LAD 
ee 


Heating and Lighting System at 
Daimler Works, Coventry 


In its new Radford works, at Coventry, the Daimler 
Co., Ltd., the well known English automobile firm, has 
160 ft. 
This is mainly for the purpose 


included a shop some 420 ft. long by wide by 
about 35 ft. to the apex. 
of coach building, but also to some extent for engineer- 
ing purposes, a smith’s shop, for example, being equipped 
Sturtevant exhaust 


The shop heating and ventilating scheme is of interest, 


at the far end and having a system. 


as in place of the usual Sturtevant system with a single 














Fig. 1. 


GENERAL VIEW OF THE SMALL-Unit HEATING 
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SysTeM IN THE Darmier SHop 
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heater distributing hot air by mcans of pipes as required 
throughout the shop, a number of heaters are arranged 
in two rows, five to a row, each heater being roughly 
at the middle of an area 80 ft. square. 

The units are not perfectly equi-distant, being arranged 
to suit the roof principles, and the outer units are some- 
what larger than the rest because they have to deal with 
corners and therefore supply more heat. They are of the 
standard type, with sectional base heaters having inde- 
pendent box-shaped headers, each with its own steam 
and drain connections. The heaters are, as usual, built 
up of steel tubes in units, each unit consisting of two 
vertical pipes and a cross pipe with elbows, all screwed 
together into a cast-iron base and with the pipes stag- 
gered so that the air is forced against successive rows. 

The system provides for the maintenance of a shop 
temperature of 55 deg. F., with an outside temperature 
of 32 deg., and a feature is the arrangement of the units 
between two rows of crane rails. This is shown in the 
general view of the shop given in Fig. 1, and also in 
greater detail in Figs. 2 and 3. Each heater is carried 
on a plate cleated between the crane girders, and the 
fans are hung in much the same way. Each fan, too, has 
on the discharge side a deflector placed about 1 ft. from 
the outlet, the idea being to spread the heated air so that 
its locus never falls below, say 6 ft. from the floor. In 
this way, it is thought, the air does not impinge directly 














Fie. 2. A HEatine Unig FROM ABOVE 
on the head of any workman. The fans are of the steel- 
plate multivane type, with spoon-shape blades to dis- 
tribute the discharge evenly. In the suspension of the 
units care has been taken to avoid any joint-breaking 
effect of rail deflection, due to passage of the 5-ton cranes. 
The units are kept close to the columns and the steam 
pipes are given easy bends to allow for rail deflection. 

A Babcock & Wilcox boiler is employed to supply the 
steam and, as it happens, is placed some 800 ft. from the 
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shop which is, as stated, about 420 ft. long. The aver- 
age length of steam pipe is therefore about 1000 ft. The 
supply from the boiler is by a 4-in. main, with each of 
the two steam pipes in the shop tapering in steps from 
214 in. down to 1% in. A drain system is similarly ar- 


— 


ranged, each unit having a steam trap to pass water, the 














Look1InG Up at THE HEATING UNIT 


Fig. 3. 


trap discharging to its drain. Two discharge pipes thus 
pass along the length of the shop, being joined to a 2-in. 
pipe at the end, down which the water falls into a tank 
placed on the end wall nearer the boiler. Here, by means 
of an electrically driven pump, it is returned to the hot 
well, the discharge and steam pipes being placed together 
outside the shop. 

Each fan is driven by a 1%%4-hp. bal!-bearing motor 
of squirrel-cage type, 2-phase current being employed at 
200 volts, 50 periods. This is also used for the lighting 
of the shops by means of 600 metal filament lamps placed 
about 20 ft. high and calculated to give 34 ep. per sq.ft. 
of floor space. Electric current is taken from the munici- 
pal supply, the system being interchangeable with the 
Daimler Co.’s own power plant. The lamps are of ordi- 
nary type with reflectors, and are suspended from the 
roof principals, and the current, transformed down to 10 
volts, single-phase, is employed, like the oxyacetylene pro- 
cess, for welding, high-speed cutting ends being, it may 
be mentioned, electrically welded on mild-steel lengths 
to form cutting tools for the machines, 


The following table of melting points of commercial 
brasses and bronzes has been summarized as the results of 
tests made under the direction of the United States Bureau of 
Mines: 


Approximate Composition Melting Point 
C. F. 


Alloy Copper Zine Tin Le 
Gun-meotal.............. 88 2 10 . 995 1825 
Leaded gun-metal........ 85} 2 9} 3 980 1795 
PE sk caseceddwes's 85 5 5 5 970 1780 
Low-grade red brass..... .. 82 10 3 5 980 1795 
Leaded bronze........... 80 10 10 945 1735 
Bronze with zinc... ... 85 5 10 ; 980 1795 
Half-yellow-half-red . a“ 75 20 23 ‘ 920 ©1690 
Cast yellow brass. 67 31 2 895 1645 
Naval brass........ 614 37 1} 855 1570 
Manganese bronze. .... ' 870 1600 


The melting point given is the “liquidus” or point where 
the alloy is completely molten, and the tests are described in 
detail in Technical Paper No. 60. 
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Detachable Rowboat Motor Work 


By ErHan VIALL 


SYNOPSIS—A description of some of the more notice- 
able operations in a shop building small detachable row- 
boat motors. An unusual method of producing eccentric 
piston rings by means of a special turret attachment. 
Turret machine and disk grinder work on cylinders. 
Seven operations on a flywheel at one setting, most of 
which are simultaneous. Details of two interesting drill- 
ing jigs. A worth while enameling process. Testing 
and handling the finished motors. 
3% 

In the building of a portable motor for the propelling 
of an ordinary rowboat in the same way that a regular 
motor boat is propelled, a light, compact, easily started, 
reliable motor is required rather than one in which some 
of these qualities are sacrificed to produce speed. No 
effort to build a racing motor, on even a moderate scale, 
is made by the Evinrude Motor Co., Milwaukee, Wis., 
in the production of its line of detachable rowboat motors. 
This company makes a two-cycle motor, weighing 50 |b., 


may be easily clamped to a faceplate in a turret lathe, 
as shown at A, Fig. 1. The inside is first bored out con- 
centric, with regular boring tools held in the turret, 
and then the outside is turned eccentric, with an interest- 











Fic. 3. Bortne, REAMING AND Factne CYLINDERS 








Turret LATHE Fitrrep ror TURNING PISTON 
RINGS 


Fa. 1. 


that is easily carried, gives little trouble, and will pro- 
pel a common rowboat at the rate of seven or eight miles 
an hour. 

Owing to the fact that the parts of the motor are small 
and light, and that the motors are used mainly by those 
who know little or nothing regarding the mechanism, 
very careful workmanship and good material must go 
into every part, and this, together with the simplicity of 
the design, is aimed to make the device as reliable and 
foolproof as possible. 

A large proportion of the factory methods of produc- 
tion, is just good, uptodate shop practice, similar to that 
found in scores of other first-class motor factories, but 
some of the onerations that are a little out of the ordinary 


are described in this article. 


BorInG AND TURNING Piston RINGS 


The castings or pots, from which the piston rings are 
made, are cast with a flange on one end, so that they 











Eccentric Turninc ATTACH- 
MENT 


Fic. 2. DETAILS OF 


ing turret fixture, shown in position in the 
The turning tool B is carried on a bar pivoted near the 
middle, the inner end of which is pressed against a cam 


engraving. 


by the spring C. The construction and operation of this 
device, will be more clearly understood by reference to 
Fig. 2. 

In this engraving the turning tool is shown at A, set 
into the end of the swinging bar B. The opposite end 
of this bar is pressed against the cam C, by means of the 
spring previously referred to. The cam is keyed solidly 
to the bar J), the inner end of which is set into a bearing 
A keyway or 
The faceplate 


in the fixture, so as to be free to revolve. 
spline #, is cut in the outer pilot end. 
holding the ring casting has a keyed pilot hole in it, 
through which the splined end of the bar D is thrust. 
When the turret fixture is in cutting position, the turn- 
ing of the lathe spindle drives the bar and cam with it, 
giving the cutting tool the motion desired. The amount 
of eccentricity turned may be varied to a certain extent 
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by adjusting the pivot pin F’, which is eccentric. To hold 
this pin in whatever position it is set, a clamp @ is placed 
on it, the tail of which is held between two set-screws 
like H. As will be noted, a slot is cut in the top of the 
pivot pin, in which a screwdriver may be used, to facili- 


tate setting. 
CYLINDER WoRK 


Cylinders are bored and reamed, and the flanges ma- 
chined, on the type of machine shown in Fig. 3, after 
which they are ground out in a Heald grinder. One of 


the machined cylinders is shown at A, and another is in 
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driving plate by means of two bolts through holes in the 
web. The two tools in the cross-slide holder A turn each 
side of the rim at once. Tool B in the turret fixture, 
roughs off the rim, and is immediately followed by tool 
(’, which finishes it. While this is going on, the drill D 
is going through the hub. When the drill is in the proper 
distance, tool # starts to turn the outside of the hub. This 
is followed by the facing tool F, which finishes the end 
of the hub. Stop @ indicates the distance to feed in to 
make the hub the right length. 

This number of 
former ones. 


method saves a handlings used in 
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Fig. 4. Spectan Disk-Grinpina Fixrure 





r 


at hoe 


Fie. 5. Toon Layout ror MACHINING FLYWHEELS 
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Fic. 6. Borina Grar Hovsines 


the holding fixture on the spindle nose. This holding 
fixture is the simple box-and-cover tvpe frequently used. 
Fig. 4, 
disk grinder, the cylinder casting being held on the ex- 
This plug is 
which draws in a taper 


The flanged boss A, is faced off on a Besly 
panding plug B, over which the bore fits. 
expanded by turning the handle (, 
inner plug and expands the outer. 
MACHINING FLYWHEELS 

The small flywheels‘are cast with four holes through 
the web, and are practically finished all over at one set- 
ting. As shown in Fig. 5, which is a view taken looking 
down on the machine, the flywheel is clamped to the 





Fic. 7. Seconp Operarion on Gear Hovusines 


MACHINING GrEAR TLousINGs 


The 
that run the propeller are set, are a combination of hous- 


ing and rudder, A, Fig. 6. 
only helps to steer the boat, but, being in front of the 


gear housings, in which the bevel gears 


bronze 


as shown at The rudder not 
propeller, acts as a guard for it against rocks or other 
obstructions in the water. 

The gear-housing casting is held in a universal, two- 
jawed chuck, fitted with special formed false jaws, as 
shown at B. The small hole at the back is rough- and 
finish-bored with tools C and D, and tapped with tap Z. 
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The large part is bored out with the tool /’, and the end 
counterbored and faced with the tool G. 


The housing next goes to the machine shown in Fig. 
7, where it is located on a plug in the holding fixture 


over which the counterbored hole fits. A strap clamp A 
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SpeciAL Driz~tincg MACHINE WITH 
HEAD 


Fic. 8. 
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Fic. 9. Jig ror CRANK Fig. 10. 


CASES 
holds it in place. This method of locating makes the 
center distances correct when the shaft hole is bored. Tn 
this machine, not only is the shaft hole bored and reamed, 
but the outside of the piece is turned and faced. 


DrinLing Crank CASES 


The five screw holes in crank cases are drilled at once, 











DriLLinec Moror 
BRACKETS 
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in the machine shown in Fig. 8. This machine was buut 
on special order for the Evinrude company by the Barnes 
Drill Co. 


done on this machine, and a four-spindle drilling head 


Several jobs besides the one illustrated are 


is shown at A. 

The drilling jig used to hold the crank case is shown 1n 
Fig. 9, and two of the crank cases at A and B. The crank 
The 
out hole in the bearing of the case fits down over the plug 
The drilling jig 


case is first bored, faced and counterbored. bored- 


set into the center of base (, as shown. 
is then set in place. In order to locate the jig properly, 
the plug that holds the crank case projects some distance 
above it. A bushed hole in the jig fits over this plug. 
Two pins, D and £, slide F, 
pulled inward by spring G, locating the jig 


are carried on a which ts 
correctly 
with regard to the part which is at right angles to the 


flange. 


Work 


BRACKET 


the motor to the stern 


held in a ji 


brackets 
the 7 
four-spindled machine shown in Fig. 10. 


The 


board of 


used lo ¢ lamp 


; and drilled in the 


= 


boat are 
The two holes, 
A and B, are for clamping-screw holes, and need not be 
absolutel) correct in spacing, so only cast-in spots are 
used to guide the drill. 

done 


holes Is not 


The tappimg of the clamping-screw 
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SproraL Testing S#¥AND FoR RUNNING IN 
Marn ASSEMBLY 


Fie. 12. 
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Bracket Jia ror Tar- 
lHlones 


Fia, 11. 


PING Screw 


the used to hold the 


casting, the operator simply setting it under the spindle 


in this machine, but same jig is 
of a tapping machine, as shown in Fig. 11. 

This engraving shows the method of locking the bracket 
into the jig. The bracket is set into the jig against the 
and B at The slide C 
ward so as to butt against the end of the bracket, and 


pieces A the back. is pushed in- 
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bring the two drill bushings over the work. The slide is 
then locked in place by the cam D, operated by the 
handle #. 

RUNNING IN AND TESTING 


The cylinders and pistons with rings in place are 
lapped in, using special bases, for about ten minutes, 
giving the parts a beautiful finish and fit. The abrasive 
is all carefully removed, and the cylinders placed on their 
own bases, and run for about two hours in machines like 
the one shown in Fig. 12, which holds 24 cylinders, or 
12 on a side. The individual motor shafts are driven 
from the main shaft by bevel gears and short cross-shafts. 
Caps like A are placed over the outer ends of the shafts 
to protect the operators, and a hinged board B drops 
down to protect them from the bevel gears. 

After being run in, the cylinders, crank cases and other 
parts are enameled by spraying with DeVilbiss vaporizers 
under hoods. The parts are then dried on special truck 
racks, in a large room heated with exhaust steam, as 
shown in Fig. 13. This saves a great deal of handling 
and trouble, as the enameler simply places the pieces on 
a rack as soon as he has finished them. Then when the 
rack is full, it is run into the drying room. When dry, 
it is run from there to the assemblers. 

After being completely assembled, the motors are 
placed with the propellers in tanks of water, as showy 
in Fig. 14, and run under their own power for about 20 
minutes. 

The finished motors are placed about six at a time, on 
trucks as shown in Fig. 15, where they are easily run to 
the shipping department as needed. 


[AZ 
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Safety Ladder Feet for Concrete and 
Iron Floors 


Often a ladder equipped with sharp-pointed or spiked 
feet will slip on a concrete or iron floor, though holding 
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perfectly on a wooden one. To provide ladder feet that 
will hold under any conditions, the Eastman Kodak Co. 
has designed the style shown in the illustration. This 
consists of castings hinged to the ladder legs as shown. 
Each casting carries a spike at one end and a rubber 














SAFETY LADDER FEET 


pad at the other. The spike will hold on wood or dirt 
surfaces and the rubber on surfaces where the spikes 
would slip; the two make an ideal combination that needs 
no adjusting when setting the ladder. The spikes used 
are threaded horseshoe calks of a type easily purchased 
in the open market, and the rubber pads are standard, 
large-sized crutch tips. 
33 

The following recipe for waterproofing leather is sug- 
zested by the “Mechanical World.” Apply a mixture of 4 
parts castor oil and 1 part raw india rubber, by weight. Heat 
the oil to 250 deg. F., then add the rubber, cut into small 
pieces, Gradually stir until the rubber is completely dis- 


solved, and then pour into a vessel to cool. This waterproof- 
ing treatment leaves the leather soft and pliable. 
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Fig. 13. 





Tue FINAL 
TEsT 








>» 28 


EE .. An.Macomist 9 








Motors READY TO 
SHIP 
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Cast Iron for Machine-tool Parts 


By Henry 


SYNOPSIS—A brief outline of the influence of different 
elements on ordinary cast iron is presented so that manu- 
facturers who are not closely in touch with foundry prac- 
tice may better understand the analyses quoted later. 
The use of various mixtures, with chemical analyses of 
trons used for special purposes. Reports on the use of 
chilled castings, which indicate that the use of chills for 
certain surfaces of machine tools is on the increase. 


oe 
Pe 


When considering what sort of iron to use for various 
purposes, the machine-tool manufacturer is interested 
chiefly in the result attained by the foundryman, i.e., 
the strength, soundness, hardness, etc., of the casting, 
rather than the foundry methods used in accomplishing 
such result. Nevertheless as an investigation of the char- 
acter of the casting is made through chemical analysis, 
it is well first to consider the effect of cach of the ele- 
ments usually present in cast iron. 


INFLUENCE OF CHEMICAL ELEMENTS 


The five elements present in ordinary cast iron are car- 
bon (both free, as graphite, and combined), silicon, sul- 
phur, manganese and phosphorus. 

Carbon—Carbon exerts a more important and direct 
influence on the quality of the metal than does any other 
element. The percentage of carbon in the casting and 
the form in which it exists are dependent upon the melt- 
ing conditions, the thermal treatment, and the amounts 
of other elements present. It is, therefore, necessary to 
take account of the effects of the carbon itself and the way 
its influence is modified by the presence of varying quan- 
tities of other elements. To obtain a proper relation be- 
tween combined and free carbon is the most important 
point. The percentage of total carbon usually ranges 
from 3.5 to 4. 

Graphitic Carbon—Graphite is merely mixed with the 
iron instead of being in chemical combination. Since 
it is only mixed with the metal it cannot exert any direct 
influence upon the properties of the molecules of the iron. 
So far as the graphite itself is concerned the toughness, 
hardness and melting point of the grains of the iron will 
not be altered. The tensile strength will, however, be greatly 
affected, since the interposition of the flakes of graphite 
will act as partings between the grains of the metal and 
reduce the cohesion. Iron high in graphite is soft and 
can be readily machined, but is of low tensile strength. 

Combined Carbon—The carbon which is in chemical 
combination affects directly and greatly the properties of 
ordinary cast iron. It is the principal factor in determin- 
ing the hardness, tenacity, soundness, and freedom from 
internal stresses of the castings. In general the percent- 
age of combined carbon ranges from 0.05 in the softest 
cast iron to about 0.60 in iron of the highest elasticity. 
With suitable iron mixtures the amount of silicon and 
sulphur present regulates separation of carbon as graph- 
ite so that the amount of silicon present is an index of 
the relation between the free and combined carbon. Many 
analyses submitted do not state the percentage of carbon. 
perhaps because the foundrymen do not appreciate the 
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importance of it, or perhaps because they consider the 
quantities of silicon, manganese and sulphur, which influ- 
ence the quantity of combined carbon, make it unneces- 
sary to determine the latter. 

Silicon—Silicon tends to cause separation of the car- 
bon as graphite. As the hardening effect of the silicon 
necessary to do this is less than that of the combined 
carbon converted into free carbon the net result of adding 
silicon is softer iron. Under conditions which are eas- 
ily regulated by selection of materials and in other con- 
venient ways, the general influence of silicon can be util- 
ized to render the cast iron suitable to various purposes, 
but it must be used with due regard to the other constit- 
uents of the metal. 

Sulphur—The influence of sulphur is opposite to sili- 
con, in that it makes the iron harder and more brittle. 
It makes the iron more sluggish when pouring and is lia- 
ble to cause unsound castings. Sulphur increases shrink- 
age, resulting in internal stresses of unknown value and 
sometimes producing distorted castings. This element 
should be kept low, especially in small castings. 

Manganese—One effect of manganese is to combine 
with sulphur and go off in the slag. Another is to retard 
the separation of graphite by combining with carbon, 
and in this its influence is opposite to that of silicon, ren- 
dering the iron harder, stronger and perhaps closer. 

Phosphorus—Phosphorus lowers the melting point and 
increases the fluidity of the molten iron. On the other 
hand, phosphorus makes the casting harder, more crystal- 
line and brittle, and reduces the tensile strength. 

SPECIAL MIXTURES 

Semi-Steel—This mixture is obtained by charging 
mild-steel scrap into the cupola. It is common practice 
to use about 20 per cent. steel, but any amount up to 70 
per cent. may be used. The 20 per cent. mixture usually 
gives the desired results for machine-tool work. Semi- 
steel is lower in total carbon than cast iron, seldom havy- 
ing more than 3 per cent. The fine grain of semi-steel is 
due to low percentage and fineness of graphite. It 
used for parts requiring good appearance, tensile strength 
and ability to resist shock. It is often used for large 
gear-blank castings for various machine tools, for mill- 
ing-machine tables, knees, and saddles, for lathe reverse 
plates, compound rests, etc. Tensile strength is relafive- 
ly high and the grain of the casting is close. 

Alloys—Elements sometimes introduced into cast iron 
for special purposes are vanadium, titanium, nickel and 
chromium. Vanadium increases the ability of the cast- 
ing to resist wear. Titanium combines with nitrogen and 
goes off in the slag, thus acting as a scavenger and making 
closer and cleaner iron. While nickel and chromium 
are now used to limited extent in heavy chilled castings, 
such as car wheels and rolling-mil! rolls, the writer has 
been unable to find instances of the use of these metals in 
cast iron for machine-tool parts or for similar purposes. 
Their use might be desirable for special castings as it 
would doubtless increase the strength. But for machine- 
tool work the additional expense of such alloy castings 
might not be warranted, as today all parts where high 
tensile strength is required are made of steel. 
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Mixtures Usep sy REPRESENTATIVE MACHINE-TOOL 
MAKERS 


In the belief that valuable information could be se-- 


cured by a comparison of the present practices of repre- 
sentative machine-tool manufacturers, I asked a num- 
ber of machine-tool makers in different lines and 
in different sections of the country if they would be will- 
ing to submit an outline of their practice. The following 
excerpts pertaining to the mixtures used and chemical 
analyses of the castings are quoted from their replies: 

A BUILDER OF SPECIAL MACHINE TOOLS—Our iron is 
bought on analysis specifications, covering two grades as fol- 





lows: 

Two Plain i a 
Silicon 1.75 to 2.25 
Manganese 0.60 to 0.90 


Phosphorus 0.50 to 0.80 
0.05 and under 


DEE 6 ev sk ackesenesv atts @uesas 
No. 3 

IE Oth os nd 5 5 oi bei Ste aN On 1.00 to 1.50 

NN da i baste 9 Oh OVE. oR ee 0.50 and over 

PENS ki ob o4.0e 0% Hae we eae ee « 0.50 to 0.80 

SS . Cana dike Gn re hac ee 6 ae Nae ee he 0.07 and under 


In addition to the above \.c use materials as follows: No. 1 

machinery scrap, mild-steel scrap, manganese-steel scrap. 
The last carries 12 per cent. of manganese with quantities of 
the other elements so small that they are negligible in gray- 


iron foundry work 

Our mixtures are figured out on the 
each car, insuring in the castings uniformity of analysis and 
characteristics, such as strength, 
In general practice we use 


actual analysis of 
consequently of physical 
density, and machining qualities 
three different mixtures suited to our varying needs. 

In our first mixture we include our lighter castings such 
as pulleys, small gears, washers, hand-wheel, brackets, and 
the like. In this mixture we endeavor to have the following 


analysis: 


EEF OP Oe Te Oe PT OT aS ee. Fee ae 1.90 
PO o.oo es teed os CEN se ee ORS 0.60 
POTS 6a ccc sce seas 0.70 

0.08 


ED ncn dt cases Onoda ee eane gah See aeen 4 obes 
This is usually secured by the use of a mixture of 50 per cent. 
of two or three lots of two plain iron and 50 per cent. of 
serap. The proportions of the different pig irons 
justed to produce the proper analysis in the mixture, and the 
scrap is partly our own foundry returm and the balance No. 


are ad- 


1 machinery scrap. 


Our second mixture covers all our heavy work, such as 
planer beds, posts, tables, faceplates, frames, etc. These 
castings require strength and _ sufficient density to permit 
the machined surface to take a high polish. These ends we 


accomplish by an anaylsis as follows 


Silicon 1.40 
Manganese 0.60 
Phosphorus 0.60 

0.09 


Sulphur 
This mixture 
irons and 55 per cent. 
together. Should this 
ganese the addition of 1 
scrap is made to correct it. 

The third mixture is semi-steel, used principally for large 


consists of 45 per cent. of two or more No. 3 
total scrap, shop and No. 1 machinery 
fail to yield sufficient man- 
cent. of manganese steel 


mixture 
to 2 per 


blank gears and castings requiring special strength. Its 
analysis is 
EE LSE eC eer eee rere err. ee 1.20 
Manganese 0.’90 
Phosphorus 0.45 
Sulphur ; 0.09 
Its average makeup is 
Per Cent 
Machinery scrap 30 
Mild-steel scrap 20 
Manganese-steel scrap 5 
i 45 


No. 3 pig iron 
The above mixtures cover 
special 


our entire range of work except 
cases where some composition is required or de- 
sired, 

All materials are weighed before charging into the cupola 
precautions are taken to insure proper melting 
conditions and perfect mixtures of the various materials 
entering into each charge. 
A MANUFACTURER OF 

work we run various grades of 
existing in the machines or in the 


under consideration 


and all due 


MACHINERY—In 
meet the condi- 
machines 


PRECISION 
our iron to 
tions parts of 


run as fol- 


In a general way our mixtures, in per cent., 
lows: 
Silicon Manganese Phosphorus 
8.00 0.60 0.80 
2.40 0.65 0.70 
0.65 0.60 


2.00 
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The,;first is for the average run of castings of smaller size; 
the second for the larger castings. Where we need a special 
close-grain iron we use the third mixture. 

A MANUFACTURER OF MILLING MACHINES—We have 
never carried on any extensive experiments to learn the*best 
mixtures of cast iron for our purposes. We use in the tables, 
knees, saddles and vises about 20 per cent. of steel with a 
view to obtaining a close-grain casting, and increasing some- 
what its strength. 

We use practically no cast iron for gears or small parts, 
these being made of steel drop forged in the case of larger 
parts, and also in the case of smaller parts when not adapted 
for manufacture from the bar. 

The subject of gray-iron castings is, we believe, one of the 
most annoying to be found in connection with the manu- 
facture of machine tools. Customers are not satisfied to ac- 
cept machines with defective castings even though the de- 
ficiency is of such a nature as to, in no wise, impair the life 
or efficiency of the machine. 

The ideal casting is, of course, one that is so close as not 
tc show any grain when finished and at the same time, just as 
hard as it can be, and be worked into shape. 

The question of strength is probably not so important, as 
there is opportunity to use sufficient bulk to obtain strength. 
At any rate this is true of the parts that we make of cast 
iron, for, as stated above, all our gears and like parts are 
made from steel which is case-hardened. 

A MANUFACTURER OF HEAVY LATHES — With the 
heavier castings we are using a semi-steel mixture with 
about 20 per cent. of steel. The analysis of this iron shows 
1.60 to 1.70 silicon, 0.65 to 0.75 manganese, 0.40 phosphorus, 
0.8 to 0.10 sulphur. While our carbons are not noted as a 
rule, we get a check on these every once in a while, showing 
the total carbons about 3.50 to 3.60. 

Our iron for smaller pieces runs from 1.80 to 1.90 in silicon, 
0.40 to 0.50 in phosphorus, 0.65 to 0.70 manganese, 0.07 to 0.10 
in sulphur. The total carbon shows up practically the same 
in both mixtures. Our test bars on the first mixture break 
at from 2800 to 3200 and on the latter mixtures at about 2600. 
This refers to 1 in. by 1 in. standard bars supported on 12 
in. centers 

A MANUFACTURER OF GRINDING MACHINES—We use 
castings with various proportions of steel according to the 
size of the castings and the place where it is to be used, so 
that today we have very bright lustrous surfaces and it is 
possible to get accurate alignment. 





PRACTICE WITH REFERENCE TO CHILLING CASTINGS 

There is a wide difference of opinion among machine- 
tool manufacturers as to the desirability of chilling any 
asked some of the representa- 
tive manufacturers of various classes of machine 
tools for their experience on this point. The following 
quotations from their replies state both sides of the case: 

A MANUFACTURER OF MILLING MACHINES—We are 
not using any chills at this time, though we have experi- 
mented with these from time to time but have reached no 
satisfactory conclusion. 

A LATHE MANUFACTURER—We have not used chills on 
any parts of our machines, which, we must concede, is from 
many points of view, not a very satisfactory admission to 
make. 

A MANUFACTURER OF HEAVY MACHINE TOOLS For 
quite a period, about nine or ten years ago, we chilled the 
ways on our lathe and also the rails on our boring mills. We 
found, however, after they had been out some time that there 
was quite a bit of trouble with the chilled surfaces scratch- 
ing. It was hard for us to find exactly what was the root of 
the trouble and we finally gave it up. The effect of the 
scratching of the chilled ways was a most peculiar one, and 
we sometimes observed on a machine even before it had gone 


surfaces of castings. | 








out that some little particle of material had settled on the 
way and scratched the same badly. 
A MANUFACTURER OF GRINDING MACHINES—In re- 





iron, of you know that chilled iron 
means this and nothing else: It means iron that cannot be 
filed, planed or scraped. At least any mechanic who hears 
the words “chilled iron” understands it to mean just that 
thing, a surface that cannot be cut with tools. Now. of 
course, you realize that such a surface makes it impossible 
to get practical aligning ways on machine tools. It might 
just barely be possible to grind them accurately, but probably 


gard to chilled course, 


not practical to do so We use an iron with steel mixture, 
and vary the mixture according to the size of the casting, 
and we produce a casting as dense aiid as hard as we can 


plane and scrape with any surety of getting perfect 
imperfect bearing and imperfect align- 


possibly 


alignment, because 
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ment is just as bad and just as sure an error as iron that 
would be too soft. In fact if one had iron that was exceed- 
ingly soft, and should choose to make ways which are very 
wide it might be more durable than one made with hard 
iron and smaller ways. 

ANOTHER MANUFACTURER OF GRINDING MACHINES 
—The main reason for chilling the different parts of our work 
is to increase the wearing durability and at the same time 
get the advantage of refining the metal and a clean surface. 
The parts chilled are the guides of the carriage and the sur- 
face of the table upon which the head and tailstocks are 
mounted. 

Our method of chilling is to place plates of % in. thick- 
ness in the mold, and these give a depth of chill of about % 
in. and a degree of hardness just to the point of where the 
machining can be readily done. 

It would be natural to suppose that this chilling would 
produce or increase internal strains, but on our work such 
conditions have not given any trouble. 

Our work is not of such a nature where hammering upon 
it or peening is necessary. Therefore, we are unable to 
state just what action would take place as the result of 
hammer blows and peening. 

The chilled surfaces are very much more durable than 
metal in the ordinary condition, and we believe by the chill- 
ing process the durability of the surface upon which wear 
comes is increased at least from 300 to 400 per cent. 

A BUILDER OF HEAVY MACHINE TOOLS—In 1888 we be- 
gan the practice of solidifying cast-iron surfaces by intro- 
ducing chill blocks in the molds, and we have continued the 
practice ever since. 

Answering your questions specifically, first, we have not 
discontinued the use of chilled surfaces because of any diffi- 
culty in oiling. We have never found that the fine grain of 
the chilled iron prevented the oil from sticking. There is no 
truth in the statement. 

We have not found any increase in internal strains due to 
the use of chills. On the contrary, when chills are properly 
placed they equalize the cooling of the heavy parts adjacent 
to lighter portions and reduce the internal stresses which 
would naturally result from the difference in time of cooling. 
If the chills are improperly used it would be impossible, es- 
pecially in thin castings, to cool the entire mass too rapidly 
and produce internal stresses. 

We have not found that the proper use of chills makes the 
iron more sensitive to a peening action: in fact, we have evi- 
dence to the contrary 

The chilled surface we believe to be more durabk We 
have cases where gearing made in this way cutlasted several 
sets made in the old manner. 





The success or failure of this process depends upon the 
ability to produce, day in and day out, the kind of metal re- 
quired, and, further, the intelligent designing of chills of iron 
molds so that a proper relation may always be observed be- 
tween the size and shape of the casting and the thickness 
of the mold or chill block. 

A BORING-MILL MANUFACTURER—We are chilling sur- 
faces on our boring-mill spindles with good success, but have 
found no occasion for chilling any other surfaces. If we ex- 
perienced difficulty due to undue wear on sliding surfaces, we 
would increase the area of the surfaces and supply better 
lubrication and protection from dirt rather than to try to 
chill the surfaces of these parts. 

The chills which we use on our spindles serve two pur- 
poses: First, by securing closer-grained metal; second, by 
improving the quality of the wearing surfaces. We found 
that it was difficult to get good castings of these spindles 
until we did use chills. 

A BUILDER OF SPECIAL MACHINE TOOLS—Concern- 
ing chills, we would say that to some extent we are now us- 
ing these on the surfaces of beds and similar castings. 

A MANUFACTURER OF PRECISION MACHINERY—We 
use such chills as may be necessary to give the surface in 
connection with the ways and moving parts. 


Cnittep LATHE BeEps 


Analysis of Tron—In view of the considerable differ- 
ences in opinions of the value of chilled surfaces and the 
idea held by some that it is impossible to chill an iron 
of high tensile strength without making it so hard it 
cannot be machined, the practice of the Lodge & Shipley 
Machine Tool Co., with which I am connected, is here 
outlined. 


Three average analyses are as follows: 
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Silicon Sulphur Phosphorus Manganese Tensile Strength 
2.16 0.065 1.01 0.40 22,310 
2.17 0.065 1.01 0.39 24,840 
2.45 0.076 0.63 0.71 24,195 


The first analyses is of a specimen taken in January, 
1913, from the first iron run in a heat; the second, from 
the last iron of the same heat; the third, from the av- 
erage iron of a heat in September, 1913. 

This same iron is used for lathe beds, of which the 
ways are chilled, also for other cast-iron parts which do 
not require the high tensile strength of semi-steel. For 
some parts, such as compound-rest top slides and reverse 
plates, we use semi-steel. Parts subject to greater stress 
or to severe shock are made of steel. 

Appearance of Chilled Surface—A portion of the fin- 
ished way of the lathe bed as it comes off the planer and 
before scraping, compared with the */,, in. graduations 
on the scale shows the extremely close even grain of this 
chilled surface. 

The exact effect of the chill on a casting as shown by a 
cross-sectional fracture through the finished ways and a 
portion of the side wall of the chilled bed for a 30-in. 
lathe, indicates that the iron even far away from the chill 
in the side wall of the casting is dense and of as close 
grain as other good cast iron; it also shows the much 
closer grain of the iron below the finished surface as a 
result of the chill in closing up the iron and making it 
harder and more durable. In the 30-in. bed, as plainly 
shown by this specimen, the close iron produced by the 
chill extends to a depth of 14% in. to 2 in. below the fin- 
ished surface of the ways, thus proving that the chilled 
iron is not all removed in the planing. 

Degree of Hardness—Scleroscope test on chilled beds 
finish planed but not scraped gave as a result of eight dif 
ferent tests of four different beds, sclerescope readings of 
10 to 42, with an average of 41. Similar tests on chilled 
beds which had been planed and then scraped gave a prac- 
tically constant sclerescope reading at 42. Comparative 
sclerescope tests on a heavy section of unchilled cast iron 
which would give as nearly as possible conditions parallel 
to those just quoted gave readings ranging from 18 to 22, 
with an average of 20. 

These tests indicate that the chilled ways are twice as 
hard as the unchilled. The same is also shown by the 
planing speed, as we can only plane the chilled beds at a 
trifle less than half the cutting speed formerly used. 

In addition to the advantage gained by the hardness, 
the chilled beds are if anything more uniform than the 
unchilled. The rough beds as received from the foundry 
are quite straight, so that the amount of metal removed 
all along the ways in planing is as nearly uniform as is 
practicable. Then, too, the scleroscope readings indicated 
a more nearly constant degree of hardness on the chilled 
beds than on the unchilled. Fewer castings are unsound 
than before chills were used. 

Action of the Chill—The chilled surface is produced 
by a series of cast-iron chill plates, each about 6 in. long 
placed end to end in the mold. The use of separate short 
plates eliminates much of the warping and twisting which 
would occur in a long chill plate. 

If a thick chill plate is used with a low-silicon iron 
the surface of the casting is chilled so hard that it can- 
not be machined. The desired result is attained by regu- 
lating the thickness of the chill plate to suit the size of 
the casting for which it is used: then a low-silicon iron of 
high tensile strength can be successfully poured. The 
heavier the casting, the thicker the chill plate. 
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The action in the mold is that when the molten iron 
strikes the cold plate it is chilled and hardened ; then the 
heat in the mass of iron forming the body of the bed 
casting gradually warms the chilled surface and the chill 
plate, thus annealing the casting or “drawing the chill,” 
just as when in tempering a chisel the heat in the shank 
of the chisel “draws the temper” of the cutting edge to 
the proper point after the cutting edge has been hardened 
by quenching in water. This annealing of the chilled sur- 
face of the casting produces the desired form of hard, 
close-grained gray iron. 

The thickness of the chill plate used is such that the 
heat in the casting will anneal the surface sufficiently to 
permit planing, although at a greatly reduced cutting 
speed, and yet retain the benefits of the chill. 


VALUE OF CHILLED SURFACES 


The advantages of chilled wearing surfaces for ma- 
chine tools are: 

a@ Much harder surfaces, which experience has proved 
are vastly more durable than similar unchilled 
surfaces. 

b A hard guiding surface with a relatively soft car- 
riage, bringing the bulk of the wear on the car- 
riage and thus maintaining the alignment of 
the guide. 

c A denser and much more closely grained surface of 
the casting, giving better appearance. 

d An exceptionally smooth finished surface, in which 
there are no pores where dirt and grit may be- 
come embedded to cause rapid abrasion of the 
other bearing surface. 

There are several ways of increasing the durability of 
working parts, such as by increasing the area of the bear- 
ing, by providing more complete lubrication, and by 
hardening the surfaces. All are successfully used. In 
general, each method may be used independently of the 
others. If the areas of the surfaces are as large as spe- 
cial conditions permit, and if the lubrication is thoroughly 
efficient, there would seem to be no objection to still fur- 
ther increasing the durability by the use of chills. 

Chilled surfaces are more advantageous on some ma- 
chines and some parts than on others. In the case of a 
lathe the carriage will often be used for long periods of 
time on chuck work or on short jobs between centers 
which brings all of the wear on a comparatively short 
length of the bed just in front of the headstock ; such un- 
even wear on the unchilled bed destroys the accuracy of 
the alignment for long work. Chilling the ways brings the 
wear principally upon the carriage, and even if the car- 
riage is worn, the alignment at all points along the bed 
will remain relatively true. 

Only one manufacturer of all who were kind enough 
to reply on this subject had discontinued the use of 
chills; the others who are using chills do not report any 
trouble due to scratching. The objections to the use of 
chills aside from the one-instance quoted, have come from 
foundrymen who do not and have not used chills. 

Our own experience, based on the use of chilled ways 
on beds of all sizes of our lathes for more than two 
vears, is that no internal stresses are created by the chill- 
ing; that the surface is not made more susceptible to a 
peening action; that the surface can. be equally as well 
lubricated as before: that iron of high tensile strength is 
used; and that the increased hardness and closeness of 
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grain of the chilled surface vastly increases the durabil- 
ity and permanency of alignment. We find no disadvan- 
tage except a somewhat increased cost. 


TENSILE STRENGTHS OF VARIOUS IRONS 

As the letters received from other machine-tool manu- 
facturers do not state tensile strengths, the following 
statements regarding the general practice of Cincinnati 
manufacturers are quoted: 

A PROFESSOR OF MECHANICAL ENGINEERING AND 
TESTING—I believe the general Cincinnati machine-tool 
practice for good castings runs from 22,000 to 24,000 lb. per 
sq.in. tensile strength, but owing to the great variety I would 
not wish to commit myself to any particular figures. 

A CINCINNATI CHEMiST—After tabulating the results of 
my tests of the tensile strength of cast iron from various 
sources, I pick some at random to show the average run of 
machine-tool iron in Ib. per sq.in. in this locality: 22,962; 24,- 
090; 24,522; 23,197; 23,260. 

This will give an idea of what the general run is. Good 
machineable iron, where the grain does not have to be too 
close for machine-tool work, should run from 20,000 to 26,- 
000 lb. per sq.in. Low tensile strength is due to too much 
silicon, sulphur, or phosphorus. 

CONCLUSIONS 

Chilled surfaces for certain parts are desirable. There 
might be a limited field for special alloy castings and if 
any machine-tool manufacturers have experimented with 
them, the results of their tests would be welcome. There 
is a wide difference in the chemical analyses of irons used 
by representative manufacturers—this last circumstance 
may be due to the different melting conditions in the sev- 
eral foundries ; or it may indicate a field where much good 
could be accomplished by a more complete interchange 
of information and by experiments to determine the best 
mixtures for different purposes. 


Handy Carrying Trays 
By E. A. THANTON 
Carrying trays of a rather unusual type are used in the 
Eastman Kodak plant for carrying parts from one de- 


partment to another. The ones shown in the illustration 
are for holding assembled shutters. The pegs of a tray 

















Hanpy Carryine Trays 


like A are filled with work and then it is stacked on the 
carrier as shown at B. These carriers will hold a number 
of trays, as shown at C, and when filled, are either placed 
on a truck or are carried to the next department by a 
strong boy, who takes one in each hand. 
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Making A Centrifugal Pump Casing 


By D. 


SYNOPSIS—It is very commonly assumed that castings 
produced by means of skeleton or frame patterns are in- 
variably of indifferent accuracy, exceptional metal thick- 
ness and questionable appearance. This article refutes 
that assumption by giving an example, from actual prac- 
tice, of molding the discharge half of a heavy centrifugal- 
pump casing. 
3s 

The type of casting shown in elevation and plan in Fig. 
1 may involve many tons of metal, yet its sectional thick- 
ness is often as low as ;°; in. Also, as it has to withstand 
pressure, it will be obvious that great accuracy is essential, 
and this factor, combined with the low sectional thick- 
ness, insures an appearance anything but questionable. 

From the expenditure point of view it is an open ques- 
tion in which direction the advantage lies. When rela- 
tive costs are considered between pattern shop and foun- 
dry, the slight advantage gained in production when a full 
pattern and core boxes are utilized, is only apparent when 
the castings are small, or when a very large number of 
medium-sized castings are required. In the case of large 
castings the advantage lies wholly with the skeleton pat- 
tern, this being more readily understood when it is ex- 
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plained that no main-body core box is required, the pat- 
tern making its own core. 


Tue Patrrern PorTIONS 


The various portions of the skeleton pattern are invar- 
iably constructed to their required forms by laminations 
or segments, this method of building up insuring dura- 
bility and strength. Also great care and consideration 
have to be extended to the assembling of the various por- 
tions of the pattern, so that when dismantling takes place 
every facility may be given to the molder to remove the 
various portions piece by piece. This will be more clearly 
understood when the molding process is explained. 

Taking the whole procedure in order, the joint flange 
A, Figs. 1 and 2, would be made up of two or more 
layers of well seasoned timber, well screwed and glued 
together, cut to the shape of the flange both outwardly 
and inwardly, and planed to the required thickness. It 
is necessary for dismantling purposes to have this flange 
in halves, joints being made at BB, Fig. 2. These joints 
are butted and held together by means of small tie pieces 
CC, Fig. 2. These latter should be large enough to con- 
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tain two screws, one screw holding into each half flange 
and being outwardly easily accessible. 

The backbone J, Fig. 2, would be built of two layers 
of segments which, in shape, would conform to the outer 
longitudinal section, extending from the face of the joint 
flange A to the discharge flange face 2. There is no ar- 
Litrary width or thickness, but it should not be excessive 
in either case, as will be understood from the method of 
molding. 

The discharge flange E is built up of segments and in 
halves. It is turned to both the external and internal 
diameters, its thickness being the required flange thick- 
ness with a fillet the diameter of which is the external 
diameter of the discharge pipe. The uprights F, which 
connect the discharge flange to the main-joint flange A, 


should be planed, straight-grained timber of  suffi- 
cient width and thickness to insure rigidity, and 


cut back at end to form a support for the 
discharge flange #, as shown in the detail, Fig. 3. The 
discharge flange is partially cut away to receive these 
supports, A' in the detail being the distance from the 
outer to the inner diameters, or the thickness of the metal 
at this position, B' is the amount cut away for fixing 
purposes. The ribs, as at @, Fig. 2, would, as regards 
their outer shapes, conform to the pump sections as given 
hy dotted lines in Fig. 1. As the sections vary for differ- 
ent, definite positions, the ribs cut to the various sections 
must occupy the same relative positions when affixed to 
the backbone D. These ribs extend from the backbone D 
to the flange /7, Figs. 2 and 4, Fig. 4 being a composite 
sectional view through the casting and pattern at the po- 
sition ab, Fig. 1. The internal flanges HH/, Fig. 2, are 
built up by means of segments and turned to the re- 
quired diameters externally, with the fillet. The interior 
portions of these flanges are left rough, but are wide 
enough for the boss prints J; Figs, 2 and +. to be fixed to 
them, thus covering up, internally, the rough-cut interior 


one 


of the flanges. 

The bosses A, A’, Figs, ‘2 
made up of the solid wood, especially if cireular, so that 
If this method is not desirable, 


and 4, if small, may be 
turning is permissible. 
owing to size or shape, they may be formed up as shown 
The portion (', which is in contact with the 
being cut to the boss shape at this 


in Fig. 2. 
main joint flange A, 
position and the piece d fixed at right angles to it, is cut 
to the shape of the boss where it comes into contact with 
the pump body. Between these pieces (? and d, the pieces 
+ are fixed to act as guides for forming the sand to 
shape. The sand is placed between the guide pieces and 
eventually forms the complete bosses. The outer portions 
of the bosses, as at f, are attached to the guide pieces, 
thus forming pockets for packing the sand firmly into 
place. The boss A? has a projecting flange which latter 
is made loose, being jointed by means of dowels or screws 
Where the main body comes 


to the end piece 7 Fig. . 
guide pieces are 


into contact with the joint flange A, 
required and these follow the outer and inner contour of 


the casing at this position gg, Fig. 2. 


THe ASSEMBLY 


In assembling the various parts of the skeleton pattern, 
care must be taken that every screw is easily accessible 
from the outside, the only exception being where the up- 
rights F are affixed to the discharge flange. In this in- 
stance the screws are withdrawn in the direction of the 
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arrow, Fig. 3. The backbone D is recessed into both the 
discharge and joint flanges, the amount of recess equaling 
the metal thickness, and is kept into position by screws 
passing through the tie piece C. The uprights F are 
also recessed into the flange A and held in position by 
screws, which may pass through the tie pieces fixed to the 
joint flange for each upright, or alternatively, through 
the flange from the outside, as at h, Fig. 2. The internal 
flanges /7H with the boss prints attached are fixed to the 
joint flange, but as they are removed from the mold with 
this joint flange, no special provision is necessary for 
their separate removal. The same also applies to the 
hosses A’, A*, which are secured to both the joint and 
internal flanges, Figs. 2 and 4. The ribs @ are fixed 
to the backbone, the screws going in at an angle. They 
are also fastened to the internal flange and where they 
come into contact with the latter, the material is cut away 
so that the amount projecting from the back of the flange 
equals the metal thickness at this position 7, Fig. 4. The 
relative positions of the ribs should be clearly marked 
on both the backbone and the internal flanges previous 
to assembling and fixing screws must in every case be 
easily accessible from the outside. 


(‘ore ForMERS 


In forming the core for the main body the skeleton pat- 
tern acts as a guide for two strickles, which are utilized 
to bring this core to size and shape. Fig. 5 shows the 
metal thickness strickle, which is required for working 
over the various ribs, removing the sand until it obtains 
a seating on the shaped edges. The depth m equals the 
metal thickness and n is the thickness of the ribs over 
which it has to ride. The strickle in Fig. 6 is for gaging 
and working away the sand between the uprights F’, the 
length o being the distance between the uprights. The 
setback P equals the metal thickness, 

For the bosses A’, A* a special core box is required to 
form the cores and this is made up as a skeleton box with 
# strickle r, Fig. 7, to form the outer shape. Fig. 7 gives 
the plan and elevation of this box, the strickle working 
around the bearing NS, the fillet edge of which is thick- 
ened up for this purpose, and also around the piece J, 
which latter is similar in size and shape to the boss print 
en the pattern. To carry the shaft-bearing core a print 
f is fixed to the bearing boss. 

For making the shaft-bearing cores, a frame box, as 
shown at Fig. 8, is used, sand being packed between the 
semicircular ends and strickled to the shape of these ends 
bv means of a straight-edge. As these bearing cores dif- 
fer in length, but are of the same diameter, this box is 
made to the length of the longer core with a shortening 
piece, as shown at uw. This piece intervening, and being 
fixed to one of the guide ends, gives the length of the 
shorter core V. 

Fig. 9 is the thickness box and is of no arbitrary 
length or width, but its thickness is the required thick- 
ness of the metal around the main body core. 


Trt Morp 


The mold from such a pattern as described, is invar- 
iably made up of loam and is built upon a foundation 
plate, which will carry the entire structure. As this type 
of loam molding has to be “pit rammed” after forma- 
tion, it follows that for conveying purposes alone, great 
consideration has to be given to its strength, stability and 
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convenience for binding and handling. For these latter 
purposes, snugs are liberally provided and for holding 
down the core-grid holes are cored centrally. This plate 
is molded and cast up in open sand, complying in size, 
shape and thickness with the foregoing requirements. On 
this plate Y, Figs. 10 and 11, a course of bricks is laid, 
and covered with loam, after which another course is laid, 
this latter following out the contour of the casing flange 
A. This brick course is also covered with loam, and 
at the sides, which follow out the shape of the flange, a 
good taper is formed, running down to the surface of the 
first laid course 7, Figs. 10-and 11. This is then allowed 
to stiffen, after which the skeleton pattern, with a core- 
grid inside, is placed into position on its upper surface, 
and the core-grid bolted through to the foundation plate, 
hook bolts holding it firmly into position, thus insuring 
stability and incidentally acting as a support for the core. 

This grid should not be excessive in size or strength of 
material, otherwise it will have a counteracting effect 
during the contracting period, and may be the cause of 
a distorted or fractured casting. For the particular cas- 
ing shown, the grid bars should extend beyond the dis- 
charge flange, so that a top support for the core may be 
given. This acts as a core print. 

The inside of the skeleton is filled up with loam-bricks 
and loam with a cinder center for venting purposes at C, 
Fig. 10. The whole is then brought roughly to the shape 
of the skeleton frame by means of loam, and a print 
formed above the discharge flange, Fig. 11, the project- 
ing bars of the core-grid being utilized for this purpose. 
With the strickles in Figs. 5 and 6, the loam between 
the ribs and uprights is partially removed, the amount 
being equal to the metal thickness required. This is, as 
already mentioned, insured by the cutaway of the strickles 
coming into contact, and bedding upon, the edge surface 
of the ribs and uprights. The intervening loam, more es- 
pecially between the ribs, which is not removed by the 
strickles is “slicked” off to the requisite depth by the 
trowel. From this it will be obvious that the distance 
between the ribs should not be excessive. The bosses K 
and K? are formed to their own guides, loam being placed 
between these latter and brought to shape. As a core 
box is provided for coring them out, strickling over these 
guides is not necessary. 

The whole is then stiffened and blackwashed, the black- 
wash acting as a parting and preventing any other loam 
which comes into contact with it, from clinging. Thick- 
ness cores, heavy with clay, and made by means of the 
box, Fig. 9, are then placed upon the strickled surfaces, 
and brought into line with the ribs and uprights, thus 
forming outwardly the pattern. This also is stiffened and 
blackwashed. The bosses K and K’, as they are formed 
in the first instance to the pattern shape, require no thick- 
ness “cakes” placed on their surfaces. This will be quite 
obvious when we remember that no strickling takes places 
over the edges of the guide pieces. 

Two drawback plates, butted together longitudinally, 
are placed upon the first bricked surface on the founda- 
tion plate, and fit as nearly as possible to the tapered 
loam joint, Figs. 10 and 11, Z. These plates are required 
to carry the mold of the pattern, each plate carrying one- 
half of the mold and when each half mold is completed and 
drawn back, it follows that they must be strong enough 
to carry the structure bearing upon them. Snugs are lib- 
erally provided for slinging and binding purposes. One- 
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half of the mold is worked first and is made up by bricks 
which follow out the contour of the pattern, the surfaces 
being covered with loam which latter comes into direct 
contact with the pattern surface in some instances, and in 
other binds the bricks together. The binding properties 
of the loam are not depended upon altogether, the struc- 
ture being further strengthened by means of building 
plates (O, Figs. 10 and 11) laid every three or four 
courses. These are carried well back to preserve the 
balance and are also provided with snugs for binding pur- 
poses. 

The building-up process is carried about two courses 
above the discharge flange and surmounted with a top 
plate, Figs. 10 and 11. The top plate is provided with 
lugs for bolting through to the plate, which will abut 
against it on the other half mold also, with snugs for 
clamping and binding through to the foundation plate, 
and holes RR for the runners and risers, Fig. 11. The 
vertical joint face of the half mold is leveled, sleeked 
over, blackwashed and allowed to stiffen. When stiffen- 
ing a mold it need not be thoroughly dry, but should be 
dry enough to withstand the pressure exerted against it 
during the building or making up of another loam sur- 
face against it. When the first half of the mold is ready, 
the other half is built up against the vertical face of the 
first mold in precisely the same way, but with an ad- 
ditional drawback for removing the loose flange W, 
Fig. 4. 

For this drawback a plate is covered with loam, and 
set up vertically against the flange face and, incidentally, 
the bearing print #. This plate is bricked around, and 
at its back is temporarily secured by loose bricks, which, 
when the drawback has been stiffened off, are removed, 
and the plate drawn back. The loose piece is then re- 
moved and the plate replaced and firmly secured, Y, Fig. 
10. Guide marks are now formed on the vertical and 
horizontal joints, to insure an accurate return to the po- 
sition of the drawbacks. The half molds are clamped 
separately, and individually, together, after which they are 
drawn back, away from the pattern and placed into a 
convenient position for patching. This position is usu- 
ally the stove carriage as it saves further lifting when the 
molds are dried. The gate runners and risers are formed 
on each half mold, and after the molds are patched where 
required, they are placed into the stove and thoroughly 
dried. 

The main body core, having served its purpose as the 
pattern, is now formed definitely to the core proper, ani 
the thickness pieces M, Fig. 11, which have formed the 
metal thickness around the core for pattern purposes are 
removed, leaving the partly formed core as made in the 
first instance by the strickles. All fixing screws are with- 
drawn from the ribs, tie pieces, supports, ete., and each 
portion of the skeleton pattern, being detachable, is re- 
moved. On the separate removal of the various ribs, back- 
bone and flange supports they are filled up and brought to 
the shape of the formed portion of the core contiguous 
to them. The impression left by the tie pieces C are 
also filled in, the core being then removed to the stove 
and thoroughly dried. After drying, the core is “dressed” 
over with sandpaper, the made-up portions brought uni- 
formly to shape and the whole blackwashed. 

The cores for the bosses and bearings, previously made 
hy the hoxes, Figs. 7 and 8, are placed in position, the 
drawbacks, or half outer molds, being also returned. The 
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entire mold is now tried for thickness, this being done 
by means of clay or loam balls placed at various posi- 
tions on the core surfaces previous to returning the draw- 
backs. The compression of these balls when the draw- 
backs come into contact with them, shows definitely the 
metal thicknesses at the various positions. When tested 
and the desired thickness insured, by further “dressing” 
if necessary, both cores and mold are given a finished coat 
of blackwash, dried, closed up, clamped and bound to- 
gether by binding irons, the whole structure being as one 
unit with the foundation plate. It is then pit rammed, 
and both core and mold vented from the bottom, the vent 
being carried off by means of pipes brought to the upper 
surface of the mold. Runner heads and risers are made 
up according to the size of the casting and its sectional 
thicknesses; the less the section thickness, the greater 
the fluidity required, with the consequent greater number 
of runners and risers. 

For this type of casting flat runner gates, cut from 
the top, are most suitable for running the metal, as great- 
er rapidity of “feed” is thus insured, more especially if 
the sectional area is slight. 
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The Halfmann Friction-Wedge Chain 
Belts 


The illustration; Fig. 1, shows a new chain-belt drive 
invented by a German engineer, F. Halfmann, of Dissel- 
dorf, which acts on the friction-wedge principle. Its mode 
of action, though novel, is very simple in its essential 
features. The wedges take hold in the sheave grooves, 
Fig. 2, so that adhesion is produced with minimum ten- 
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SHAPE OF Bett WHEN BENT 


Fig. l. 


Form of Drive 


Belt Rope Wedge 
Drive Drive Drive 
6 ropes 
Width of belt in inches 19# of 2-in. } 1.8 
Width diam. 
Width of pulley in inches... . 20 ¥ 153 2.8 
Weight of pulleys in pounds 1124 2160 529 
Weight « Weight of belt in pounds 286 617 143 
| Total weight in pounds 1310 2777 672 
' Cost of pulleys in dollars 72 144 48 
Installation ‘ Cost of belt in dollars 240 134 151 
Costs Total cost in dollars 312 278 199 
Power loss in per cent 4 8 0.75 
Loss of Power loss in enema 4 s 0.75 
power Power loss in hp. hour per year 12,000 24,000 2250 
Power loss in dollars 144 288 27 
5 per cent. interest on above total costs 16 14 10 
10 per cent. depreciation on pulleys 7 14 5 
Yearly costs { 20 per cent. depreciation for belt 48 27 30 
Power loss in dollars 144 288 27 
Total yearly costs in dollars 215 343 72 


COMPARISON OF VARIOUS DRIVES 


This belt is made up in lazy-tongs fashion with double 
chains of crossing links, to which are pivoted the Vulcan 


fiber wedges in such manner that, as the belt bends 
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around the sheave, they arrange themselves radially to it, 
whether its diameter be large or small. The links are pro- 
vided with stops or bosses to prevent sag in the wrong 
direction of curvature. They are made of steel or dur- 
alumin. The bearings of the pins in them are bushed, 
with provision to retain lubricant. 
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Fic. 2. Cross-Section oF PuLLEY AND BELT 


This belt is an open competitor of leather and rope, 
its comparative claims being stated in the table. Herein 
100 effective horsepowers are to be transmitted to an axial 
distance of 33 ft. at 200 r.p.m., the two pulleys being 40 
in. in diameter and the total cost of power assumed to be 
1.2 cents per horsepower-hour. 
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The greatest engineering works of the present days are 
undoubtedly those connected with the removal of vast quanti- 
ties of soil and rock. The Panama Canal, the Catskill Aque- 
duct and the many other tunnels, excavations and mines are 
the feats which rouse popular enthusiasm. These would be 
quite impossible if it were not for the knowledge we have of 
powerful explosives, and modern drilling methods. It is in- 
teresting to note that gunpowder as an explosive agent was 
not used in mines in Europe till a century and a half after 
the discovery of America; it was first used in Germany. It 
is only within the last 50 years that mine excavations have 
been revolutionized by the development of three fundamen- 
tal requisites, dynamite, the air compressor and the power 
drill. 
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The vast increase in the size of modern transatlantic lin- 
ers has brought into prominence the lack of suitable dock ac- 
commodation: but, remedies are being found, at least, on this 
side of the ocean. Both Canada and our own country are be- 
ginning to feel their responsibilities, and dry docks to take 
the largest ships will soon be found on the Atlantic sea board. 
The Canadian Government is planning to build at Levis on 
the St. Lawrence, a dry dock of the following dimensions: 
Length 1160 ft., width of entrance 120 ft., depth of sill at 
ordinary high water 40 ft. It will be the largest in existence 
and will be divided into two sections, 660 and 500 ft. long 
respectively. Boston also is shortly to have two dry docks 
capable of receiving the largest beats, though these will not 
be quite the equal in size of the Canadian dock. They are 
to cost approximately $3,000,000 and the Cunard, Interna- 
tional Mercantile Marine and Hamburg American lines are 
to subscribe $50,000 a year for 20 years for their use. 





December 11, 1913 AMERICAN 


MACHINIST 997 


Individual versus Group Drive 


By Howarp 8S. KNowLtTon 


SYNOPSIS—A comparison of individual and group 

drives is analyzed. The article records the number and 

kind of machines used on the various floors, the required 

horsepower, the motors when run individually and in 

group, and a table of the comparative cost and saving. 
* 

An interesting estimate of the comparative cost of fac- 
tory operation by grouped motor drive and by the indi- 
vidual motor system was recently worked out for a local 
manufacturing plant by the power engineering depart- 
ment of the Worcester Electric Light Co. The figures 
were obtained by a thorough power survey of the prop- 
erty, and are somewhat unusual in view of the fact that 
they compare the estimated cost of running the shop by 
each electrical method. 

In most work of this character the central-station en- 
gineers determine what, in their judgment, is the best 
system for the manufacturer to install and recommend 
only that solution of the motive-power problem, but in this 
case the manufacturer was given the choice between the 
two systems. Such a choice often exists, but it is not al- 
ways worked out in detail for the prospective consumer’s 
information. Estimates based on careful tests of power 
consumption are worth much in such work, for it is sel- 
dom that a direct comparison between individually driven 
and group driven machinery can be made under the same 
conditions, after the installation of either. 

If a given number of motors supersedes a smaller num- 
ber, it usually happens that the conditions of service are 
charged at the same time; the output of product per ma- 
chine is likely to be altered, and hence a comparison of 
power bills before and after the change may by no means 
be a direct test of the relative economy of either method 
of machine driving. Thus we may fall back upon esti- 
mates in such work and may learn much from them, with- 
out for a moment depreciating the wisdom of making as 
complete tests as feasible. 

RESULT OF THE INVESTIGATION 

The investigation was made at the factory of the Eco- 
nomic Machinery Co., 72 School St., Worcester, builders 
of machine tools. At the time the various tests were made 
the plant was operated by a single engine belted to a main 
shaft extending in both directions to two buildings. Two 
tenants requiring from 10 to 15 hp. share the building 
with the owner. The individual drive was mainly pro- 
posed for the Economic Co., but in some minor instances 
grouping was advised with the former. The power 
requirements were also worked out for complete group 
drive. Representative motor applications are outlined be- 
low. 

Main Building, Ground Floor—It was proposed to 
drive this floor by four motors. To operate lathes, drills, 
etc., in the machine shop, one 74%4-hp. motor was advised, 
installed on the ceiling and belted to the main shaft. For 
the toolroom one 74%-hp. motor was advised. One 3-hp. 
motor was recommended for a blower and one 7%-hp. 
motor for a 17-in. Sterling exhauster. 

Second Floor—A 5-hp. motor was found to be adequate 
for service here, driving several milling machines in 
group. 


First Floor, Union Street Side of Factory. 


Hp.-Motor Alternative 


Machine Required Group Drive 
12-in. Rip Saw.. 3 
Acme Lathe One 5-hp 
Cold Saw. motor for 


Double Emery Wheel. 
Peerless Generator 
Forge Blower. . 


Post Drill. 1 
| department 
| 


—— ho Oo 


Second Floor, Union Street Side—Seven light drills, 
each individually driven by a 4%-hp. motor. Seven grind- 
ers each individually driven by a 1-hp. motor. 

Third Floor, Union Street Side. 





Alternative 


Machine Hp.-Motor Group Drive 
Hoist. 3 ) 
Band Saw.... 3 | One 5-hp 
Vertical Drill. ; motor for 
Rip Saw 3 department 
Pattern Lathe 1 
20-in. Jointer 3 


L Building (Rear) First Floor. 


Alternative 

Machine Hp-Motor Group Drive 
Cincinnati No. 5 Milling Machine 10 ) 
Cincinnati No. 3 Milling Machine Vertical 7 
Cincinnati No. 3 Milling Machine Horizontal 5 {One 15-hp.- 
Cincinnati No. 3 Milling Machine Horizontal 5 motor 
Cincinnati No. 2 Milling Machine Horizontal 3 
Cincinnati Milling Machine. . 7} 
V & O Press.... 5 
J. E. Snyder 30-Iin. Drill 3 
J. E. Snyder 25-In. Drill 2 | One 7$-hp.- 
2 Cincinnati 24-In. Drills (each) 3 + motor 
4 Spindle Drills. 2 
Lathe 2 


Wire Machine.... j 


Buffing Department (Rear)—Two double grinders, 
one 5-hp. motor. 

L Building, Second Floor—Toolroom, smal] machines 
grouped, one 3-hp. motor. 

Department between Main Buildings. 


; Alternative 
Machine Hp.-Motor Group Drive 
Double Buffing Jack ) 
Double Emeryj Grinder 
Pratt & Whitney Slotter 


ton te 


Vertical Boring Machine ; | One 5-hp 
Cleveland Drill } | —s motor 
Bench Drill. . ; | 

Small Lathe ; 

Binsse Grinding Machine 1 


One 3-hp. motor was recommended for the shop ele- 
vator and a %4-hp. motor for a small drill near the latter. 
Summary of Power Requirements 


Individual Group 

Drive Drive 
Number of motors to be installed 45 17 

Total horsepower. . 148 92 ° 
Maximum demand, hp 55 75 
Average load in hp.. 25 40 
Onpecrating cost per month $135 $200 
First cost of motors $3500 $1700 
First cost of wiring $800 $500 


These figures were prepared for three-phase induction 
motors of the usual design, operating at 550 volts. The 
investigation indicated that with the individual drive the 
average load under the observed conditions of use, about 
25 hp. compared with 40 hp. for the group-driven in- 
stallation. Carrving the figures forward to include fixed 
charges, we find the following: 

Assuming interest at 6 per cent., depreciation 
at 5 per cent., insurance and taxes at 2 per cent., 
the annual overhead charzes amount to 13 per cent., or 
$559 for the individual drive and $286 for the group. 
This leaves a net saving per month in the case of the 
individual drive under the conditions of this plant esti- 
mated at $42 per month, taking all costs into account. I 


a 


i 
‘ 
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was recently informed that the Economic Co. has in- 
stalled an individually driven plant, substantially along 
the lines recommended by the central-station company. 
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Notes on a Numerical Designation 
System 


By L. A. Dumser* 


The following system of designation is applied to a 
line of light, intricate, interchangeable manufacturing, 
characterized by a low requirement for a comparatively 
large number of dissimilar parts. These parts are assem- 
bled into ten standard machines. Six of these machines 
have the same general function and therefore possess parts 
known by the same names. So far as has been practic- 
able, this output has been standardized in its minor de- 
tails, such as special screws, nuts, washers, springs, han- 
dies and studs in addition to some attachments. These 
standardized parts are made on stockroom orders auto- 
matically issued upon “minimum bin allowance” being 
reached, and they are charged out to the various machines 
as used. Parts peculiar to individual models are made 
on factory orders, issued on a basis of 1000 machines or 
multiples thereof. 

These conditions have led to the adoption of a simple 
serial-number system of numerical designation based 
upon the following rules: 

1. One part number and only one part number is 
given to a piece under all circumstances, whether bought, 
adapted to use or manufactured. A purchased article re- 
ceives this distinct treatment, however, that though con- 
sisting of several pieces, if always used in its entirety it 
receives a single number, for the reason that if defective 
it would be returned in its complete state to the manu- 
facturer by us. 

2. The omission or addition of one or several opera- 
tions in the machining, plating or enameling of a part 
which enables its use in more than one place upon one or 
more machines requires a separate part number for each 
differentiation. 

3. A new part substituted for an older one receives 
the old number when it replaces the old without inter- 
ference and performs all of the functions of the old part 
and no new functions. (The reason for this is that the 
old part need not then be carried in stock for repairs, 
Under all other conditions it re- 

This provision makes the task 


but can be obsoleted. 
ceives a new number. 
of ordering a repair part a simple matter, since a re- 
pair sheet, showing views and part numbers of such 
parts as are most liable to derangement or injury, is sup- 
plied with the machine. It also prevents confusion in 


the filling of repair orders.) 
MARKING OF ASSEMBLIES 


$. Assemblies are designated by the suffix letter A 
applied to the part number of the most distinctive part 
constituting ‘such assembly. Example: Three parts, “No. 
523." “No, 1156” and “No, 234” are assembled together 
“No. is a lever and the other two parts are hubs 
riveted into it. Then “No. 523” is the more distinctive 
providing that it is not assembled with other parts to 
a different Such not being the case, 


~o 9? 
525 


perform function, 


— 


*Chief draftsman, A. B. Dick Co., Chicago, TIL 
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this assembly would be designated “No, 523A.” Further 
suppose two such assemblies are used, the one right- 
handed and the other left-handed. Then the suffix letters 
R and L are used, so that the designations become “No. 
523RA” and “No. 523LA.” Further, suppose the finish 
alone differs: the one is whitened and the other nickeled 
and polished. Here another factor enters: The passing 
of the assembly through the stockroom on its way to the 
plating room; therefore the necessity for carrying the 
assembly in stock in an unfinished state. In this par- 
ticular case the unfinished assembly would be in stock as 
“No. 523A1,” the suffix numeral “1” being added. The 
whitened assembly would be designated “No. 523A2,” 
and the plated assembly “No, 523A3.” Now, then, sup- 
pose that on repair orders a screw “P No. 600,” a nut 
“No. 605” and washer “No. 630” were sent out with this 
assembly. To simplify the work of the repair department 
in recording the cost of the assembly, it is found desir- 
able to have a single designation symbol which indicates 
the addition of these parts usually added under “general 
assembly.” 
The whitened assembly is as follows: 


523 
523A1 1156 
Whitened | 234 
523A3 + 600 
605 for repairs 
| 630 


The buffed assembly is as follows: 


523 
523A2 1156 
Buffed 234 


523A4 600 

605 for repairs 

630 
A further case, involving the use of a suffix numeral, oc- 
curs when change is made in one of the inferior parts 
included in an assembly. Taking the case of the first 
example given: Supposing a different hub “No, 3941” 
is substituted for “No. 234,” but that the whole assembly 
is undisturbed in its functions. Providing that the for- 
mer Was assembly 
523 
1156 
234 


523A1 


then 

523 
1156 
3941 


523A2 
might be continued almost indefinitely, which 
would require their own peculiar treatment, but those 
herein illustrated will probably make clear the main 
points of the system. One further point might be men- 
coned, the indication upon our records by a star (*) of 
such assemblies as are permanent. That is those which once 
made cannot be separated except by the destruction of 
the component parts or the spoiling of the finish plating 
or enameling. ‘Such parts would be indicated as 
“*501A2” and “*501A3.” 
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additional possible uses for 
tantalum, which was originally manufactured solely for use 
in metal-filament Below 200 deg. C 
the metal is not attacked by air or oxygen, nor by acids with 
the exception of concentrated hydrofluoric acid. It is not af- 
fected by aqua-regia. Aqueous solutions of alkalis do not 
injure it, althought it is attacked by fused alkalis. The metal 
found suitable as a substitute for platinum elec- 
trodes when used as cathodes. If employed as an anode, it 
rapidly oxidizes, which necessitates a thin -electrolytic coat- 
ing of platinum. It has a particular advantage for electroly- 
tic analysis of metals as the deposit can be removed by dis- 
aqua-regia. 


In the “Chemiker Zeitung” 


lamps, are pointed out. 


has been 


solving in acid or 
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Quick-Acting Tailstock for Grinder 


Here is a great time saver for owners of grinders 
which come without a quick-acting lever. We have small 
pieces to grind by the thousand and the handwheel means 
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Quick-AcTING TAILSTOCK FOR GRINDER 


a loss of time and also a wearing out of the screw. The 
production was increased 25 per cent. 
Joun T. Luoyp. 
West Philadelphia, Penn. 
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Special Vise Jaws 


The engraving shows the construction of milling-ma- 
chine vise jaws for machining four bosses on a U-shaped 
casting. 

The fixed jaw A has a three-point bearing and three 
locating pins for the casting. The movable jaw B bears 
against the casting at two points and on account of the 
rough surface of the casting it was necessary that. these 
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THe Vise Jaws 
points should adjust themselves to suit the casting. The 


clearance which was for the milling cutter 
made it impossible to locate a swivel. 

A series of cone-pointed pins C were arranged as 
shown, so that the motion of one point was transmitted 
to the other through this series of pins. 

S. CLIFrorp. 


necessary 


Germantown, Penn. 
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Assembling Threaded Parts 


The illustration shows an assembling machine designed 
to screw threaded parts together. The frame A carries 
the spindle and pulley. The spindle B is bored to admit 


the mechanism shown and is made of machine steel. The 
sliding chuck spindle C is made of tool steel and has 


a. hardened face ratchet milled on one end, as shown at 
G: The face ratchet DL) is also tool steel and meshes with 














Ar MACHINIST 





Tuer ASSEMBLING DEVICE 


C. The chuck £ screws into the spindle C, and was de- 
signed for square-head bolts. 

The operator starts the nut on the bolt and then forces 
it into the square tapered hole in the chuck #. The nut 
centers itself and the ratchet-face clutch is immediately 
engaged. If it is desired to shoulder the nut there is 
no danger of the operator getting caught for the clutch 
disengages itself as soon as the pull is high. ‘The spring 
F holds the clutch disengaged when not in use. The 
time saved in screwing together articles similar to screw 
clamps, and even in screwing nuts on bolts, is surprising. 

A. J. CHAMBERLAIN, 

Chicago, Ul. 
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Special Arbor for Cutting Stem-Bevel 
Pinions | 

Having a large number of automobile stem-bevel pin- 
to cut upon a rotary cutter, this arbor was 
devised to provide a quicker and more satisfactory means 
of obtaining the radial set-over than the machine pro- 
vided. It will be seen that by adjusting the small knurled 
screws to a sample bevel, after taking one cut, it is 
only necessary for the operator to swivel the front part 
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gear 
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of the arbor to the other screw, after setting the slide 
over to take second cut, and thus save interfering with 
the indexing and obviating backlash. By having # and 
F graduated in degrees and keeping a chart with the 
radial offset in degrees and cross offset in thousandths, we 
saved over 20 per cent. of time on this class of work by 
using this arbor. 
E. M. River. 
Loughborough, Eng. 


Busy Man’s Information Files 


It is the object of the present article to describe a suc- 
cessful method of keeping data from mechanical journals, 
suitable for the apprentice, mechanic or designer, and 
with the merits of a minimum of trouble and a maximum 
of efficiency. 

Many of the methods described in the pages of the 
AMERICAN MACHINIST are excellent, but they have a 
common failing in that they. require too much time. 

[ have found the following method to be satisfactory in 
all respects. It is a system participating in most of the 
good points of the scrap book, clipping and index sys- 
tems, but without their drawbacks, and is conducted 
as follows: 

The issues of the technical journals to which I sub- 
scribe are first carefully read, or at least such portions 
as are of interest (by the way, when all is said, your brain 
is the best reference file but should not be crowded too 
much). Usually the issue is then set by until several 
copies accumulate when, during some noon hour or other 
few moments of spare time, they are gone over with the 
idea of picking out articles, charts, formulas and advertis 
ing pages of interest. These are immediately cut out by 
running a sharp blade close to the binding, leaving the 
sheet whole; at the same time that the sheets are cut out 
a blue pencil is liberally used to cross out portions of 
columns or whole pages of the articles under considera- 
tion, the object being to call attention to the fact that this 
portion of the leaf is not of interest. Ofttimes a whole 
sheet will be saved and everything crossed out but a small 
paragraph whose interest warrants its conservation. This 
results in the gradual accumulation of a quantity of sheets 
bearing interesting data and to keep these in order and 
similar subjects together folders are made of flexible, dark 
cardboard or similar material ; a single sheet, a little more 
than twice as large as the journal sheet is folded over to 
form a front and back cover, and the sheets are set in 
between. 

Several sheets which form a part of the same article 
or series are pinned or clipped together but otherwise the 
sheets are set in free, as it not only saves time but permits 
of removal of obsolete matter, duplicates and the like, and 
of rearrangement to bring together articles upon the 
same subject which may be added from time to time. 

Plenty of folders are used and when they show signs 
of becoming bulky, through the accumulation of data 
on any one subject, the material is gone over to throw out 
obsolete matter. If this does not sufficiently reduce the 
bulk the headings are subdivided and another folder used 
for the subdivision. All folders are labeled with re- 
movable tabs of the type which clamps on. The tabs are 


staggered so as to be easily read when the folders are 
stacked. 
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It is obvious that the titles and folders may be elabo- 
rated and subdivided according to the growth of the sys- 
tem or the special direction of interest which determines 
the amount of data saved and the desirability of subdivid- 
ing any given subject, I have subdivided “Design” into 
one pamphlet for each of the various types of machine 
tool ; and have further divided the line in which I am in- 
terested, according to type. 

This method permits of filing similar data and articles 
together in the most convenient form for handy refer- 
ence. They may be filed either at home or in the shop, 
as the entire folder, or separate sheets of data, can be 
rolled up and slipped in the pocket. It permits the great- 
est flexibility allowing for the growth of the system or the 
discarding of obsolete data. 

These results are accomplished with a minimum of 
time, effort and expense. It permits the files to perform 
their true function as a supplement to technical books. 
As fast as subject matter becomes standardized and in- 
corporated in the bound volumes of your iibrary it can be 
cast out of the file. 

P. A. FREDERICKS. 

Milwaukee, Wis. 
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Economical Oil Distribution 


The halftone shows the equipment used at the Norton 
Grinding Co., Worcester, Mass., to distribute lubricating 
oil to every person in the works needing it. Instead of 
allowing each employee to travel to a stores department 
or to an oil reservoir to have his squirt can filled, the 
oil is brought to the spot where it is to be used, by one 
man, whose duty it is to attend to this work. This 
man peddles oil to 400 men on three half days per week— 
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Monday, Wednesday and Friday mornings. This takes 
15 hr. of one man’s time as against 100 hr. total, figuring 
that each of the 400 would lose 15 min. per week by the 
old method. 

The value of these 100 hr. is greater than appears on 
the surface when it is realized that practically nobody 
but a producer uses oil. 

J. C. SPENCE. 

Worcester, Mass. 
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Cotter-Hole Drill Jig 


There are three general troubles with the majority of 
bolt jigs. Some fill up with chips, others seem un- 
willing to let go of a bolt, once a hole, with its attendant 
burrs and chips, has been drilled in it. Still others jig 
from the point end, instead of the head end of the bolt, 
which is the proper place, for then minor variations in 
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length do not put the cotter too close to, or too far from, 
the nut, which is usually screwed up on a piece of uni- 
form thickness. 

The jig shown in the illustration was laid out to handle 
commercial bolts, but will also work well on screw-ma- 
chine products. It has two sliding stops AA, which are 
set the required distance from the bushing. The bushing 
can be made removable, but is more satisfactory if left in, 
and other jigs provided for larger-sized holes. 

H. W. Jonson. 


Poughkeepsie, N. Y. 
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Finger Protector for the Surface Planer 


The proper place for finger tips is on the hand, not 
mixed with the sawdust and shavings on the floor.. The 
surface planer exacts a big toll from pattern maker’s 
hands and this can be practically eliminated by using a 
little “homemade” device. 

The illustration needs no explanation further than the 
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FINGER PROTECTOR FOR THE SuRFACE PLANER 
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statement that it is made of wood. “Too simple,” you 
say; yes, but the action of the planer blades on the 
finger tips is much more simple. That the device may 
not be carelessly left on any user’s bench or thrown on 
floor, it is drilled and hung on a nail driven in the belt- 
shifting lever. The shop foreman should insist on the 
guard being hung up after use. 
F, R. CALKINs, 
New York, N. Y. 
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Offset Drilling Head 


A short time ago we had a large number of castings, 
as shown in the illustration. As it was impossible to drill 
the holes H in the regular way, an offset head was de- 
signed. 

The cast-iron frame A was bored to fit the spindle of 
a radial drilling machine and clamped to it by the clamp 
screws S. A taper shank carrying the gear B drives the 
offset spindle # through the gears C and D. 

The offset spindle # runs in bronze bushings and is 
provided with adjusting nuts N for taking up wear. This 
device has been in use for some time now and has given 
entire satisfaction, not only on the job for which it was 
designed, but on other similar work where there are ribs or 
projecting lugs which interfere with the regular drilling 







THE CASTING 
TO BE DRILLED 











Orrset Drittinc Heap 








1002 


machine spindle. By increasing the diameter of the gear 
B and reducing the diameter of the gear D a very good 
drill speeder is obtained. 


H. C. Ciay. 


Washington, D. C. 
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A Simple Method of Making a Threaded 
Tin Collar 


The threaded tin collar, Fig. 1, was to be soldered in 
an opening in another part as in Fig. 2, in such a posi- 
tion that the threaded brass cap, Fig. 3, when screwed 
in would come up snug in the position shown in Fig. 2. 
[t was also required that the caps and collars be inter- 
changeable, so that any cap would screw up to the proper 
position in any collar, 
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The view, Fig. 4, will show how this was at first accom- 
plished; 4A is a steel plug threaded to fit the collar, B 
is a swinging arm carrying the punch DP). In operation the 
collar is serewed on the plug A and the swinging arm B 
carrying the punch P) is brought down hard enough to 
make a slight dent in the flanged portion of the tin 
collar. These collars are then screwed off and screwed 
onto the threaded brass cap. The cap is then taken 
to the press and the three holes are punched in the bot- 
tom, the dent in the collar serving as a guide, the holes 
being punched relative to the dent as known in Fig, 5. 
The collar is now unscrewed and does not meet the cap 
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again until assembled into the completed article. The 
dent also serves for a locating mark when soldering the 
collar in place. 
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This system worked all right, but it required several 
very slow operations, and the prospect of a reasonable 
profit on the job looked very slim. I will now attempt 
to describe how we cut out these slow operations and still 
attained the desired results. This was done by marking 
both the collar and cap, during the threading operation. 
Referring to Fig. 6, A is the body of the lower thread- 
ing roll. PD is the pin that does the marking, or rather 
denting, the flange of the upper mating roll serving as 
It is made of 14-in. tool steel, hardened on the 
punch end. B is an adjusting screw and C serves to hold 
D in place. The proper location of D was found by 
screwing a cap and collar together that had been dented 
and punched in the old way and then sawing them in 
half on the line shown in Fig. 5, AA. 

A half piece of each was then placed on its respective 
threader roll, and slid round until it assumed the proper 
position relative to the threads on the roll, the edge on 
the side of the dent being the one considered. The fact 
that the threaded portion of the roll is smaller in di- 
ameter than the article threaded on it by double the 
thread depth, made it quite necessary to cut the cap and 
collar in two. The amount of slippage per turn was de- 
termined by experiment and as the rolls made six com- 
plete revolutions in forming the thread, 1t was apparent 
that six marks would be made by the pin DP on the cap 
and collar at a distance apart equal to the slippage per 
turn. We accordingly located the hole for the pin D 
ahead one-half the total amount of slippage from the 
point determined by the use of the half collar and cap 
mentioned. The center or half way between the six 
marks would then be the proper point to set to the gage 
in the following operations. There would have been no 
need for this extra caution had it not been for the fact 
that the caps were required to fit collars that were marked 


backing. 


in the old way. 
The job worked well and made saving over the former 
method that had been in use. <A variation of about 5 deg. 


was allowable. 
A. J. Brickner. 
Delphos, Ohio. 
oe 
oe 
The inventor of the well-known “McAdamite” alloy has 
recently produced a new alloy of silver and aluminum which 
has been named “Argental.” This alloy has been produced to 
compete with silver, and it is claimed that for many indus- 
trial uses it is actually superior to silver. It can be cast, 
rolled, spun, drawn into wire, and given a good polish, and 
has greater strength than either silver or aluminum. The 
alloy resembles silver, in appearance, is not affected by nitric 
acid, and does not tarnish on exposure to the atmosphere. 
As its specific gravity is only one-third of silver, it may be 
expected to find uses in the manufacture of tableware 
specialties, and the like. 
3 
The foreign trade of the United States, according to the 
Bureau of Foreign and Domestic Commerce, reached a new 
high figure in September both for imports and for exports. 
The September imports were $169,562.757, against $144,819.,- 
493 for September of last veai September exports were 
$218,185,451, against $199.678.062 in September, 1912. The 
excess of exports over imports of the nine months ending 
with September was $407,499,450, against $283,129.764 during 
the corresponding period of last year. Of the imports in 
September $91,744,990 entered free of duty, and $77,817,767 
were dutiable 
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DISCUSSION OF PREVIOUS QUESTION 





Sizing Piston-Pin Holes 


In Paul Campbell's article on page 748 of the “Ameri- 
can Machinist,” the problem in question was solved some 
time ago with a broach made as shown herewith. We wished 
to finish, to within 0.0001 in., the small cast-iron air-cylinder 
hole 0.812 in. in diameter and 4 in. long, shown above the 
broach. We made the broach with a guiding pilot on each 
end and used it after reaming, for the final smoothing and 
sizing operation. This operation was performed on a small 
arbor press. To finish the piston-pin holes in Mr. Campbell's 
4%-in. piston, I would make the broach as shown, place the 
piston loose on a true V-block which had a hole in it to admit 
the broach and force the broach through with an arbor press. 
We found the life of this broach many times greater than 



























































FMP TEE --1%" ane -- sl 


AR ACHIMIGT 


Tue BroAcH AND PISTON 


that of a solid reamer. The reason is apparent, for each cir- 
cular cutting tooth in a broach scrapes the cylindrical sur- 
face but once, whereas in a reamer containing the same num- 
ber of cutting teeth each cutting tooth scrapes the surface a 
dozen or more times, thereby causing considerably greater 
wear on the tool. The broach can be left quite hard and made 
of high-speed steel if desired, although we have had good re- 
sults with a high-carbon steel. The pilot A is ground to a 
siiding fit in the hole after it has been hand reamed or ma- 
chine reamed with a floating holder. The first five cutting 
teeth should do all the cutting and be ground so that each 
one has about 0.0003 in. to cut while the four following 
teeth are ground perfectly straight in size, and dead smooth 
with a very slight clearance on the cutting edges. 

The back pilot B is ground to 0.0005 in. smaller than the 
sizing teeth. Care should be taken in hardening and enough 
stock left for grinding to allow for the warp which usually 
occurs in hardening tools of this length. 

A. J. CHAMBERLAIN. 

Chicago, IL 
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The Foreign Machine-Tool Field 


On page 670, Vol. 39, you mention the new United States 
tariff law, and inquire what will be the effect of the new 
rate on machinery building? We wish here that the first 
-effect will be to stimulate the American manufacturer to de- 
velop further his export trade. Why should it not be so 
when your contributor, D. C. Alexander Jr., shows so indis- 
putably in the same issue, page 637, that our American 
friends are holding on in Japan, against European competi- 
tors, and could easily increase their trade there by improving 
their methods somewhat, which simply means doing what 
some of their competitors already do, or what they do them- 
selves at home, and there is not a cent of protection in the 
Japanese tariff for the American manufacturers. 

The same conditions and prospects exist in France and in 
many other European countries for American tools. By this 
you see that in making a serious study of the export trade, 
and by reaching it diligently when they have been more or 
less neglecting it, our American friends will find, in Japan, 
in France, in Russia, in Austria (and even in Germany and 


in England I suppose) fully enough to compensate for pos- 
sible losses in the domestic trade as a result of the new 
tariff. There is therefore no reason for becoming pessimistic, 
but on the contrary, good reason to hope for more activity 
than before. 

In machine-tool design, as in painting, the original always 
gets a better price than the copy; you are therefore quite 
right in recommending, at the bottom of page 670, increased 
activity on the part of American machine designers in the 
development of new tools, especially as American designers 
have many admirers and their manufacturers many friends 
abroad, who will always be ready to listen to their claims. 

F. MANDON, 
Fenwick Fréres & Co. 
Paris, France. 


od 
Machining Half Bearings 


With reference to T. Metcalfe’s criticism, on page 751, Vol. 
39, of my article on “Machining Half Bearings,” the jigs and 
fixtures shown were actually built and on them many thous- 
ands of half bearings were made in one of the largest auto- 
mobile shops in Great Britain. 

Disk grinding bronze, aluminum or any other soft metal 
is not satisfactory for accurate work; the bearings were all 
machined by boys, each operation following from one lathe 
to another. I cannot see where five more operations are nec- 
essary. Several methods were tried and also the operation of 
revolving the bearings; this proved to be anything but sat- 
isfactory both as regards speed, cost of production and accu- 
racy. 

It seems absurd to suggest sweating bearings together 
when it is essential to have them in halves to fit them to 
the crankshaft. What is the use of casting bearings in 
halves if they have to be sweated together? Why not cast 
them solid in a ring or piece? These bearings have to be 
very accurate and I think it woukid be a difficult matter to 
gage between the flanges while machining them on the fix- 
ture suggested. It will be also clearly seen that the set- 
screws would have to be drawn out to their full length to 
put the top half bearing in place. What more does a ma- 
chinist require to upset his equilibrium than to screw out 
repeatedly setscrews to their full length? 

Cc. F. GEORGE. 

Cleveland, Ohio. 


3 
Making Concave Knurls 


I have used “The Simple Method of Making Concave 
Knurling Tools,” described by E. 8S. Moore on page 812, for 
several years. I learned it from an old shopmate of mine 
who had in his kit a knurl made over 25 years ago with a 
%-in. 16-thread tap. I should say, however, that our experi- 
ence is that better knurls will result if a special tap is ‘made, 
using a wider angle on the thread tool, say 90 deg. or even 
wider, and milling as many flutes in it as practicable. 

As to the claim that knurls made in this way are cheaper 
than if cut in the miller, this may be so, but it has been 
our practice to gash the knurl-blank in the miller before 
hobbing it in the lathe and I believe the results are so much 
better as to make it worth while. 

No particular crre is used in gashing beyond swinging 
the table to correspond roughly with the angle which the 
hob tap will make across the face of the blank, and sinking 
the cutter to approximately the same depth at each cut. The 
number of gashes cut must correspond to the lead of the tap. 

Knurls made in this way are necessarily hobbed with 
quite small taps and by gashing the blank, as described, the 
tap is relieved of a lot of work and is given a positive start 
which insures the periphery of the knurl being divided into 
a predetermined number of teeth. 

If the knurl is being made for one certain piece of work 
the diameter of which is comparatively small, the number of 
the teeth in the knur!l is important, if good clean work is to 
result. The knurl should be so designed that the distance 
from center to center of teeth on the pitch line will be 
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divisible into the circumference of the work without a re- 
mainder. 

A job comes.to mind in which three sizes of a small 
article were to be, made, and all were tothave a coarse 
knurl rolled on one part. By a little calcilation it was de- 
‘termined that one knurl with a given number of teeth would 
‘come very close to dividing equally the circumference of 


each of the three diameters and the results secured certainly. . 


justified the little effort made in advance. 
RAYMOND GRANT. 


Waterville, Conn. 


# 
Briquetting Borings 


‘An article appearing on page 607, on the briquetting of 
iron borings, is interesting from an economical standpoint, 
but more so for the advantages claimed to be obtained by 
the use of these briquettes. 

From a metallurgical viewpoint the findings in the Borsig 
Foundry are contrary to previous experiments -with iron 
borings in this country. Of course, these experiments were 
earried on chiefly with borings in a much less stable condi- 
tion, and these could hardly be compared with a product like 
the briquettes. 

I would be glad to know whether there are any plants in 
the states engaged in the briquetting of iron borings, also 
are there any foundries utilizing this product, dnd with what 


results? 
W. T. SHORT. 


Cleveland, Ohio. 
3 


Obtaining ani without Usiag 
Trigonometry 


The method described by Joseph E. Siegel on page 700 is 
faulty. Using ordinary trigonometrical methods or.ordinary 
tables, we at once find the angle required, to be 19 deg. 28 
min. 16.4 sec., or 70,096.4 sec. These six figures are correct. 

Mr. Siegel’s work involves two errors. Taking the same 
standard of accuracy (six figures), the area of the circle is 
not 28.1744, but 28.2743, as w is not 3.1416, but 3.14159. 

The other source of error is the method he adopts in cal- 
culating the area of the segment. This is not an accurate 
method, but only an approximation. If it were accurate, it 
would be possible to “square the circle”! The actual area 
of the sector is not 3.05845, but 3.05853. 
0. ECKENSTEIN. 
London, Eng. 


oe 
Po 


Writing a Successful Letter of 
Application 


There ts another side to the subject discussed on page 
827 dealing with writing letters of application, and from the 
employers’ point of view it is a vexatious one. 

Anyone who has had experience in advertising for ma- 
chine-shop help is ready to agree that the average mechanic 
has not the faculty of imparting through correspondence any 
idea of his capabilities in certain directions. The successful 
forms of letters given in Mr. Schulze’s article should form an 
excellent guide for those mechanics who have as yet to learn 
the A B C of letter writing, and any general discussion that 
will tend to awaken machine-shop men to the realization that 
employers are not mind readers cannot fail to result in benefit 
to all concerned, 

The vexatious side from the employer’s point of view is 
the fact that the best sounding letters of application do not 
always represent the men best suited for the jobs involved. 
We are all familiar with the ability of the sleek salesman to 
unload an inferior article, through an assumed enthusiasm, 
and the employer often has a similar condition to contend 
with in filling a vacancy through correspondence. 

I have in mind a recent incident that will illustrate the 
point. There was inserted in the columns of the “American 
Machinist” a want advertisement for an assistant superin- 
tendent for a large manufacturing plant. The requirements 
were specifically stated in the advertisement, and laid par- 
ticular stress on the essential of executive ability and suffi- 
cient experience to introduce increased production methods. 
Numerous replies were received, and after the usual process 
of. elimination there remained five likely candidates so far 
as their letters of application were concerned. All of them 
had apparently held several important positions during the 
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preceding few years, and correspondence was immediately 
opened up with the previous employers. Not one of these 
five men received what could be considered genuine indorse- 
‘ment of. their capabilities,.and the replies from their.previous 
employers were of such a noncommittal nature as to prove 
extremely disappointing in face of their superior letters of 
application. This led to the conclusion that these applicants 
were, long on letter writing and short on shop ability, and 
this condition probably accounted for the fact that they had 
held several important positions during a comparatively 
brief period. 

In this case the discarded letters of application were again 
taken up for consideration and a man was finally employed 
whose letter was far from convincing, but whose references 
left little to be desired. His work has since fully justified the 
selection. The delay incurred in,;the consideration of the men 
writing..the five best sounding letters was extremely an- 
noying. 

It is not maintained that such conditions obtain generally, 
but nevertheless such occasional experiences are apt to shake 
employers’ faith in the proficient letter writer. 

A few ‘other cases in this general connection may prove 
of interest and possible guidance in the preparation of letters 
of application. A few years ago a letter of application con- 
sisting of just one very brief sentence, in answer to an ad- 
vertisement for a high-grade die maker, experienced in sub- 
press work, proved the winner in over two dozen replies. It 
read: “ See my article in the ‘American Machinist’ for . 
date.” i 

Here was a reply that carried ‘the proverbial “punch.” The 
article to which reference was made'’was a good one on sub- 
press work and spoke volumes for this man’s particular fit- 
ness for the position open. 

In passing, it might be pointed out that reference to pub- 
lished material in the technical press forms a strong influence 
in securing good positions, and ¢ngineers and mechanics qual- 
ified to write on subjects suttabie for publication in well 
established journals would do well to devote a portion of 
their spare time to such: work from this point of view alone. 

Another appHcation “for ‘a good position for’ which there 
was keen compé@tition departed considerably from the stereo- 
typed form and thereby secured the job. The position adver- 
tised was open in a plant some 400 miles from the home of 
the successful applicant.. His reply read something like the 
following as nearly as I can recall: 

Unless you wire me on -receipt of this communication that 
the position advertised in is already filled I will 
leave for Cleveland tomorrow night in order to secure a per- 
sonal interview. My training and experience is such that 

ou cannot fail to realize my fitness for the. job, and I..am 
fully willing to risk the traveling expenses involved in case 
of a turn down. 

This communication carried such an air of confidence that 
it could not be denied. The man arrived on the ground with 
an advance impression greatly in his favor and satisfactory 
Had he written in the ordinary 
way his application would have received only the same con- 
sideration as numerous others, and his chances would have 
been greatly reduced on account of his distance. Manufac- 
urers naturally hesitate to incur traveling expenses for an 
applicant for a position in their plant, or even have the 
applicant incur such expenses, unless there are no other 
likely candidates to look over first where such expenses are 
not involved. This letter removed this handicap at once and 
created a receptive impression. 

There is one point in connection with this general subject 
to which more manufacturers should give consideration. 
When letters of application are received it is only fair that 
they should be acknowledged. The expense, and time neces- 
sary te follow uniformly such a procedure is trivial, and does 
not discourage the men answering the advertisements. After 
a mechanic answers a number of advertisements during a 
certain period and‘ does not even receive an acknowledg- 
ment, he is apt to become’ discouraged and lose faith in want 
advertisements. Manufacturers are glad to be able to choose 
from a long list’ of applicants, rather than have no’ such 
choice, and they should do their part in fostering the ‘prac- 
tice of answering advertisements on the part of shop men. 

ANTHONY DEVINE. 


Brooklyn, N. Y. 
roy 


“Occasional Suggestions” is the name of a little paper be- 
ing published to present the principles underlying the meth- 
ods of the Worcester Boys Trade School. The first issue, a 
small eight-page paper of a’size convenient for the pocket, 
contains helpful suggestions for those who are interested in 
the training of mechanics who are to take théfr place in the 
modern manufacturing world. The papers cost 2c. per copy, 
or 50c, for the school year of at least 30 numbers. 
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EDITORIALS 


Announcement has been made that Secretary of Com- 
merce Redfield has asked Congress for an appropriation 
of $100,000, to permit the sending of half a dozen agents 
to represent American industries in South America. This 
action is based on the belief that the opening of the 
Panama Canai will present an opportunity of increasing 
the volume of American exports to Latin American coun- 
tries. 

If this appropriation is made, one of the agents should 
be a properly qualified man specifically delegated to rep- 
resent the interests of American machinery builders. 


Increasing the Net Proceeds 


The natural tendency of all humanity to take the line 
of least resistance, or in other words, to do things the 
easiest way, is nowhere more clearly shown than in 
the periodic -plea of the railroad manager to be allowed to 
increase the freight rates. The increase in wages is given 
as the main reason for the necessity of the raised rate, the 
plea being that it 1s impossible for the railways to con- 
duct a growing business unless this is done: 

In these days, when efficiency engineers are spring- 
ing up on every hand, and are even being turned out by 
correspondence-school methods at $24 a head, it is strange 
that the axiom of “A penny saved is a penny earned,” 
seems to-have been absolutely forgotten. 

There are many machine manufacturers who can tes- 
tify as to the possibilities of increasing the net proceeds 
of a business, by decreasing cost of production in the face 
of increased wages and the same selling price. Though 
railroad managers decried the possibility of saving “a 
million dollars a day,” as was declared possible at a hear- 
ing some years ago, they seem to have dismissed the pos- 
sibility of economy of operation from their minds, as a 
means of increasing the net proceeds at the present rate. 

With about 25 per cent. of the total cost of railroad 
operation going into fuel, it would seem as though some 
attention might be given to this important factor, but 
this does not seem to be the case. Those who are fa- 
miliar with railroad operation, assure us, that there are 
many cases where the coal consumption per ton-mile has 
increased in the last ten years because of a blind follow- 
ing of fads and fancies in locomotive fireboxes and other 
details. 

The railroads, however, are not the only sinners in this 
respect, as there are too many manufacturing businesses 
which neglect possibilities of economical methods, until 
compelled to look into them by stress of circumstances. 
This is particularly true, where a partial or complete 
monopoly of a certain line is in question. If there be any 
doubts as to the possibility of reducing manufacturing 
costs, it is only necessary to go to a number of first-class 
shops, and secure estimates on the building of machines 
or machine parts. 

In one particular instance which comes to mind, the 
same careful specifications were sent to three concerns. 


These specifications included material, tolerances, and all 
necessary details. 

The first bid was $365, which was subsequently revised 
to $425. The second bid was $476, while the third and 
successful bidder took the contract at $300 and made a 
fair profit. 

Similar discrepancies apparently exist in the railway 
world, and with perhaps more reason, on account of the 
different conditions under which they must operate. The 
fact remains, however, that there are many opportunities 
for economy in organization, management and methods, 
whether the business be that of conducting a railroad or 
building the simplest kind of a machine. 
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Making It Easier to Get Boys Whire 
They Belong 


Before we criticize too harshly schools devoted to trade 
or vocational training, it is well to consider for a’ mo- 
ment some of the problems which confront them. In 
making machines of any kind the manufacturer knows the 
kind of work they are expected to perform and also, to 
some extent, the kind of men who will operate the ma- 
chines, for the man using the machine must either‘dis- 
play aptitude in that direction or seek some other posi- 
tion. i 

The trade-school teacher, however, is confronted by 
very different conditions. He receives his raw mater. 
in the shape of boys between the ages of 14 and 16, ana 
with this material he must make the best showing pos- 
sible. The changing conditions of manufacturing make 
it difficult for him to know exactly what kind of a prod- 


“uct he should turn out, both ffom the pdint of view of 


the boy himself and of the manufacturer who is to utilize 
him in the shop. 

Suppose the only opening for the boy is to be in the 
automatic screw-machine department. Any work he may 
have had on the lathe or milling machine will not come 
amiss, but he cannot directly connect it with his work 
of feeding new bar stock through the hollow spindle of 
the machine. . 

There is much to learn in the proper handling of an 
automatic screw machine if we go into the question of 
tooling and camming. But a trade-school boy might be 
forgiven for not mastering al] the intricate details of set- 
ting up the machine, for this would not be easy for the 
trade school to teach. And moreover, the percentage of 
boys who would fall, by accident or otherwise, into this 
line of work might easily be too small to warrant the nec- 
essary outlay for instruction in this kind of work. 

The present indication seems to be that the trade, or 
vocational school must endeavor to give some sort of a 
general training with which the boy can more readily 
go into any special branch of machine building than if 
he did not have this school training. This fundamental 
training, if of the right sort, not only gives him an 
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advantage in learning any particular branch of the trade, 
but also makes him more available in other kinds of 
work should the stringency of the times find one de- 
partment with insufficient work to keep the men em- 
ployed. Then, too, the mental satisfaction of under- 
standing other machines, tends to relieve the monotony 
of doing one class of work day after day and also makes 
it more easily possible to get out of a line which proves 
distasteful and into something else which seems to be 
more congenial. 

Remembering the old saying about the proof of the 
pudding, it is interesting to note the report of the Mil- 
waukee Trade School as to the average wages being paid 
to its graduates who have attended the school for an aver- 
age of 1114 months each. This report shows machinists 
receiving 32.6c. per hour; pattern makers, 31.8c. per 
hour, and plumbers, 53.2c. per hour, or a total average of 
39c. per hour. When it is considered that this instruction 
costs the city of Milwaukee only $250 per year per 
pupil, or less than $5 per week, and that at the end of a 
year, or less, the pupils can earn, on an average of 39c. 
per hour, there can be no question as to the soundness 
of the investment. From whatever angle we view the 
question, the boys, the manufacturers and the city are 
better off in having men capable of earning 39c. per hour 
than to having them only worth a laborer’s wage to them- 
selves or their employers. 

We can help the trade school by endeavoring to find 
out what are the opportunities for boys after leaving, so 
that the instructor can devote his energies to giving the 
boy such instruction as will fit him for that branch of the 
trade which he is most likely to find available. Whether 
the boy be decidedly mechanical or not, the chances are 
that in a machine-building community he will of neces- 
sity drift into the machine shop and the way should be 
made as easy as possible for him. Any instruction he 
can get gives him a better opportunity of varying his 
work and also securing better positions. 

$9 


Title-Page Dates in Engineering Books 


The McGraw-Hill Book Co., in one of its recent 
bulletins, takes up a question that is of much interest 
and importance to buyers of engineering and technical 
books. It states the case and gives the answer in so con- 
cise and conclusive a way that there is but little that can 


be added. It says: 

For several years we have adhered to the practice of re- 
taining as a title-page date, on all books manufactured by 
us, the year of first publication of a book, until the book 
was thoroughly revised, and calling our reprints “Impres- 
sions,” and not “Editions.” We have believed that “Second 
Edition” should mean a revision, and that unless the revision 
was thorough—not merely plate corrections—the title page 
should bear the date of first publication, and the reprint 
should be labelled “First Edition, Second Impression,” with- 
out alteration of the title-page date. 

We have had occasion recently to protest to another pub- 
lisher against this practice of calling reprints editions. This 
has been brought about by the complaints of some of our cus- 
tomers who regularly buy all of their technical books from 
us, that they had purchased a so called new edition of a book 
of this publisher which was not, in fact, a new edition, but 
only a reprint. 

Recently a well known bookseller urged us strongly to 
adhere to “the old-fashioned custom of changing title pages 
because his customers frequently hesitated to buy one or 
another of our books, fearing, because of the title-page dates, 
that they were old.” 

The morals of this request seem to us about on a par 
with those of the fruit dealer who puts the fine, large peaches 
on top of the basket. Our only problem is to determine, in 
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rare cases, whether our revision is sufficient to warrant 
asking the owner of an old edition to buy the new edition in 
its place. That is our standard. 


The publishing of engineering books is a very differ- 
ent matter from the publishing of fictional literature. 
There is here no list of best sellers and there is here 
something of consequence in stating honestly the date 
of publication. The sale of any engineering book is rela- 
tively small, 1000 to 1500 copies for a reasonably suc- 
cessful publication, let us say. The publisher, not de- 
siring to increase his risk unnecessarily, plates the book 
and prints 1000 copies. If the demand require, after the 
lapse of two or three years, the printing of another 1000 
copies, the original plates are put again on the press. 
Material changes in them are seldom, if ever, made, it 
being very costly to change a book that is in plate form. 
Errors in names, or even in the statements of a para- 
graph, may be corrected by cutting out and patching cer- 
tain plates, but that is about all that is feasible. The 
second printing is the same old book, and a false impres- 
sion is conveyed if anything else be represented. The 
engineer who buys a book bearing upon some subject in 
which he has become interested, thinking that he is get- 
ting something recent because the publisher has adver- 
tised it as being of 1910, let us say, and learns from the 
copyright page that it was really of 1905, ends with the 
distinct feeling that he has been fooled. 

% 


All Progress Comes from Discontent 


We have long boasted of the opportunities for advance- 
ment to be found in this country. We have been fond 
of saying that every boy who went into the shop had the 
opportunity of having his own shop if he had it im him, 
and we have talked leng and loud about the advantage 
of having workmen with intelligence and initiative: 

But when certain manufacturers, approached ‘regard- 
ing vocational teaching and trade schools, declare there 
is danger in over-educating mechanics and operators lest 
they become discontented and affect the supply of labor, 
it is time to look into the matter further. 

We have never advocated academic courses for shop 
men because we believe their time can be spent to much 
better advantage in absorbing the principles of the many 
interesting problems that come up in their daily work. 
And if this makes them capable of filling higher and 
better positions, so much the better. These are the men who 
perhaps will fill the higher positions which, some are so 
fond of telling us, are crying for occupants at high salary. 

The world advances only because men and women are 
discontented, because they are not satisfied with things as 
they are. We do not believe the manufacturers in ques- 
tion want men who are contented with their present 
status. The man who is contented does not increase his 
output to secure a higher wage. These men make the ef- 
forts of the best efficiency expert of no account and make 
reduced cost out of the question. 

The manufacturer who thinks he wants to fill his shop 
with men who will always be contented with a punch- 
press job is sure to be left behind. He is the kind who 
will blame his failure on any convenient excuse, never 
realizing that his own attitude is the reason for the fail- 
ure. The progressive manufacturer realizes that, while 
this desire for a better job adds to his problem of man- 
agement, it is all a part of the great forward movement 
toward better business and better. things. 
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Multiple Driiling Head 


The illustrations show an adjustable multiple drilling 
head, made by the Covington Multiple Drill Co., Coving- 
ton, Ky. The head is made to clamp directly on the 
spindle sleeve of an ordinary drilling machine, the large 
driving gear being driven by a double-end key, placed 
in the tang slot or drift hole. This method of mount- 
ing virtually makes the driving gear of the head a part 
of the spindle. In addition to this, the parts are made 
so that the gear is about even with the end of the 
spindle. This, with the compactness of the adjustable 
brackets, brings the ends of the adjustable spindles nearer 
to the end of the drill spindle than is usual. 

As can be seen in Fig. 1, the main body of the attach- 
ment has a circular dovetail around it to which the brack- 
ets holding the adjustable spindles are gibbed. This 
makes it possible to clamp the brackets in various posi- 
tions around the circumference of the dovetail. Each 
bracket is so made as to be easily swung around in its 
clamping member, like a crank, and it is held securely at 
any point of the circle by means of a worm and worm 
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Fie, 1. Fie. 2. 
CovinecTton MuLtipLe ADJUSTABLE DRILLING HEAD 
gear cut in the shank of the intermediate pinion. The 
worm adjustment makes the clamping quite secure. The 


intermediate pinions are of such length that the adjust- 
able spindles have a vertical adjustment of % in. each. 
This vertical adjustment is also made positive, by means 
of lock collars on the lower ends of the spindle sleeves, in 
addition to the split clamps and capscrews in the brackets. 
All adjustable spindles run in ball bearings, but owing to 
the method of attaching to the spindle, only plain bear- 
ings are needed for the large drive gear. A notable 
point is the ease of making all adjustments, as the clamp- 
ing bolts and collars are all outside and accessible. All 
exposed gears are guarded, the illustrations not showing 


this because the guards were removed when photograph- 
ing, in order to make plain the position of the parts. 

In Fig. 2, the adjustable spindles are shown set in their 
innermost positions. An unusual feature of this head 
is that four spindles may be set in line, with a minimum 
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center distance of 2 in., and a maximum of 314 in. be- 
tween each, or yariations to suit conditions. 

One of the heads, partly disassembled, is shown in Fig. 
3. The part that clamps to the spindle sleeve of the 
drilling machine has been removed to show the splines in 
which the double-end key fits. A complete adjustable 
bracket and spindle is shown at the left, and another with 
the clamping member removed, at the right. In this last, 
the worm-gear teeth cut in the intermediate gear shank 
The itself. turned 
with a socket wrench, is also shown in the clamping mem 


are plainly visible. worm which is 


ber. 

The head shown is made to take drills with Morse No. 
2 taper shanks, and up to %% in. in size, but another 
head is made to take drills with No. 1 shanks. The head 


just described has a maximum spread of 11,y in. and a 
minimum of 4,°; in. The gear ratio is 31% to 1, and the 
weight is about 65 lb. 
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Transfer Truck 


The shop transfer truck shown is constructed entirely 
of iron and steel; the top frame is made of steel angles 
riveted together, connected to the handle by links. The 
height of the top frame from the floor at its lowest posi- 
tion is 6 in., at its highest position, 71% in. 

A special feature of this truck is the roller lift shown 
in Fig. 2. As will be noted the device consists of a 
geared cam and rack which is engaged to raise and lower 
the load. When the handle is in a vertical position this 
elevating device is disengaged, while a sweep of the handle 
from the vertical position automatically locks the load 
in an elevated position. The platform is lowered by use 
of the same handle, a slight pressure on the handle being 
sufficient to engage the handle with two U-shape links, 
which are in turn connected to the steel angle frame. 
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By the use of the combination cams and gear seg- 
ments, it is designed to greatly reduce friction, enabling 
the loads to be quickly and easily elevated. The U- 
shape links on either side of the handle allow the handle 
of the truck to be moved freely whether the steel angle 
frame is at its highest or lowest position. When the steel 
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angle frame is at its highest position, the handle can 
be swung completely around; when the steel angle frame 
is at its lowest position there is sufficient movement side- 
wise to handle so that the truck can be easily backed 
under the platform when the handle is at any vertical 
position, since the elevating mechanism is at all times 
free from the handle. 

This type of truck is a recent product of the George P. 
Clark Co., Windsor Locks, Conn., and is made in various 
sizes. 
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Rapid Production Lathe 


The lathe shown was designed for rapid production 
and is of the single-pulley drive, all-geared head type, ar- 
ranged for either motor drive or driven through counter- 
shaft. It has four all-geared mechanical speeds, and the 
main drive is a friction drive in the headstock. Through 
this friction the lathe can be stopped, started and reversed 
without stopping, starting or reversing the motor. 

This machine has a 12-in. swing and 4%4-ft. bed, and 
was designed to meet a maximum spindle speed of 1500 
r.p.m. Under test the spindle was run up to a maximum 
of 3500 r.p.m., at which speed the machine could be 
stopped, started and reversed through the friction drive 
in the head. 

Lubrication is provided through the splash system, 
whereby all the journals in the head and the main spindle 
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bearings are oiled through a felt system, wiping the bear- 
ings continually and keeping them well lubricated. 
The vertical lever operates the stop, start and reverse 

















tAPID-PropucTION LATHE 


and the lever on the plate gives four changes of speeds. 
These changes can be made while the machine is running 
at its maximum speed. The lathe has four changes of 
positive-geared feeds. The apron is of a standard type. 

This machine is also built for small high-speed chuck- 
ing work, as well as for regular turning by the Conover- 
Overkamp Machine & Tool Co., Dayton, Ohio. 
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Double-Crank Geared Press 


The double-crank geared power press shown represents 
a recent product of the Cleveland Machine & Manufactur- 
ing Co., Cleveland, Ohio. 
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The part of the housing around the shaft opening has 
been reinforced and the arch and bed are of extra-deep 
section. The slide is also reinforced to decrease deflection 
when using large forming or embossing dies. Knock-out 
rods are attached to the center bearing cap for ejecting 
formed and drawn parts from the upper die. When de- 
sired the beds of these presses are fitted with a drawing 
attachment which is also used as a knock-out device for 
ejecting work from blanking and forming dies. 

These presses are fitted with either a positive steel 
clutch or a multiple-disk friction clutch, which may be 
either automatic or hand operated. The friction clutches 
are used principally on the larger presses or those having 
long strokes. The gear and pinion are fully covered with 
a cast-iron guard. 

The press shown is built in a variety of sizes ranging 
from 3- to 12-inch shaft. 


ra 


Multiple Radial Drilling Machine 


This machine has four radial arms mounted on one 
long cross-rail with lateral traverse by power in addition 
to radial and in-and-out movements of the arm and 
spindle head. Each head carries its own driving motor 
and all movements of each head are controlled by the op- 
erator from his position in front of the spindle. 
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saddles have a long bearing on the top rail to prevent 
tipping, with support against the lower rail for the drill- 
ing thrust. The power traverse gearing is carried on 
each saddle, permitting independent motion in either di- 
rection by means of a double clutch between bevel gears. 
The motor for driving the traverse operating shaft is lo- 
cated at the left end of the base and has sufficient power 
to move all heads at one time. 

The cross-rail is made double, the top part carrying the 
direct load and side strain, and the bottom taking the 
drilling thrusts. These rails are fastened on five box-sec- 
tion uprights, which are mounted on a ribbed cast-iron 
base running parallel with the cross-rail. 

The table is made in two parts joined in the center 
to make one continuous surface. Three T-slots run the 
full length and a large gutter is. provided to drain 
to a tank in the foundation. The cutting lubricant is 
distributed by a motor-driven pump to a flexible hose. at 
each spindle. 

This machine is a recent product of Edwin Harring- 
ton, Son & Co., Philadelphia, Penn. 


Safety Lathe Dog 


The straight-tailed lathe dog shown requires little ex- 
planation. It will be noted that the work is held by a 














Borier-PLATE RApIAL DRILLING MACHINE 


The spindle heads have adjustable steel rollers running 
on the wide top track of the arm providing easy move- 
ment by the handwheel and worm in an angle rack. The 
variable-speed motor is on the back of the head behind the 
arm and the controller handle is brought down behind 
the traverse wheel. The gearing from the motor has 
two changes by a positive-tooth clutch, operated by a 
lever on the left side of the head. The spindles are 
forged from high-carbon steel, have a squared upper end 
for the driving gear. Ball bearings are provided for the 
drilling thrust and under the counterweight yoke. 

The feed has three changes by selective pin and is 
driven by. gears from the spindle through a safety fric- 
tion. A positive-tooth clutch controlling the feed worm 
can be operated either by hand or automatic trip. A 
wheel is provided on the worm for hand feed and the rack 
pinion is connected to the worm gear by a quickly oper- 
ated saw-tooth clutch and hand lever for spindle return. 

The arms are of heavy box section and are mounted 
on the saddles by roller and ball-thrust trunnion bear- 
ings. The binder on the top trunnion is operated with air 
by a hose connection to a valve on the spindle head. The 
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Sarety LatHe Doe 


headless safety setscrew so that the dog is entirely de- 
void of projections. 

This dog is made in a variety of sizes by E. J. Michaud, 
Willimantic, Conn. 
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Hand Traveling Crane 


The halftone shows a single I-beam hand traveling 
crane, recently developed by the Brown Hoisting Machin- 
ery Co., Cleveland, Ohio. 

‘The aim of the design is to permit use in limited head- 
room. The I-beam is of standard size and the lower 
flange serves as a track for the trolley with the load. 
The truck frame is a one-piece steel casting of light con- 
struction, so designed as to distribute the load equally to 


AMERICAN MACHINIST 


Vol. 39, No. 24 


17-Inch National Lathe 


The lathe shown in the accompanying engraving is 
manufactured by the National Lathe Co., Batavia, Ohio, 
and is the design of A. V. Carroll. 

The machine swings 1714 in. over the ways; has extra- 
wide tool-rest slide; the carriage is gibbed both front and 
back, and the apron is provided with an interlocking de- 
vice, to prevent the engagement of the screw and plain 
feed, at the same time. The head has reverse for right- 
and left-hand threads, as well as for 











feeds. It is equipped with a patent 
quick-change gear device. 

The spindle is made of high-car- 
bon stcel, the front bearing being 213 
in. in diameter. The four-step cone 
uses a 3-in. belt. The legs are of 
somewhat new design, as will be 
noted. The dimensions are: Swing 
over carriage slide, 11 in.; diameter 
of back journal, 2 in.; length of front 
journal, 4,% in.; diameter tailstock 
sleeve, 2 in.; length of carriage bear- 


ing, 221% in.; width cross-slide, 73, 


in.; back-gear ratio, 9 to 1; hole 
through spindle, 134 in.; distance 
between centers, 6-ft. bed, 34 in.: 


spindle taper, No. 4 Morse; diameter 


spindle nose, 234 in.; diameter coun- 








1%7-In. NATIONAL LATHE 


tershaft pulley, 10 in.; countershaft 
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Hanpd TRAVELING CRANE 


the two truck wheels. The I-beam rests on two planed 
surfaces at the center of the truck frame to which it is 
bolted at the top, and is held in place by a dowel on the 
truck frame which fits into a small recess on the under- 
side of the bottom flange of the I-beam. 

The truck frame is supported on two truck wheels with 
a bearing on each side of ‘the wheel. The two bearings 
with the axle and wheel are secured to the truck frame 
by means of U-bolts. The cranes of 14- to 1-ton capacity 
inclusive, are fitted. with bronze bushings which are scored 
The 
larger-size cranes, 1-ton capacity, are bushed with steel 
roller bearings, and are also equipped with a hand-travel- 
ing chain and sprocket wheel as shown. 


to give the proper lubrication to the bearings. 


speed, 220; net weight, 2000 lb.; weight per extra foot of 
bed, 120 lb. 
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Weight Slide Rule 


Hornyak & Kelly, 5526 Walton Ave., Philadelphia, 
Penn., are introducing a slide rule which should be found 
useful for blacksmiths, foundrymen, draftsmen, esti- 
mators, or others who calculate in weights. The rule is 
fitted with two slides and six scales; these are graduated 
inte thickness, width, length, kinds of material, shape 
of piece, and weight in pounds. The slide can thus be 
used for obtaining the weight of various materials, for 
any shape, width and length. 
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The American Society of Mechanical 
Engineers 


The thirty-fourth annual meeting of the American 
Society of Mechanical Engineers was held in New York, 
Dee 2 to 5, and was largely attended. The first even- 
ing was, as usual, devoted to a social get-together after 
registration, the address by the retiring president, Dr. 
W. F. M. Goss, being on Technical Education, a Factor 
in the Development of Professional Ideals. 

Doctor Goss called attention to the fact that technical 
education, as a national movement, had its beginning in 
the early ’70s, or approximately 40 years ago. This was 
about ten years after the Land Grant Act passed by Con- 
gress in 1862, providing for the establishment of col- 
leges in each of the several states of the Union; this act, 
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JAMES Hartness, Newrty ELecTeD PRESIDENT OF THE 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS 


more than any other single event, was the foundation of 
technical education in the United States. 

He feels that the American technical school] stands to- 
day on the threshold of great achievements, and that its 
pioneer days are nearly over. Captains of industry no 
longer look in doubt upon the technical graduate, but give 
him work. Public confidence in the new education has 
been won and its permanent work is assured. 

Doetor Goss pointed out the influence of the instruc- 
tor, and showed how much depended on him as to whether 
the student degenerated into an animated slide-rule, or 
was alert to take up new methods or short cuts which 
would accomplish the desired object. He believed that 
the aspirations of many students would not be satisfied by 
the possibilities of a four-years’ course, and that for these 
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post-graduate work must follow. The time was at hand 
when the services of the scholarly engineer, the man who, 
through his perfect command of fundamental theory, 
could visualize a cause from its effect, would be in great 
demand. The manufacturing industries, the great com- 
mercial laboratories of our country, and the colleges them- 
selves are in need of men who had done more work than 
anyone could accomplish in the normal four years of a 
college course. The problem of the graduate work in en- 
gineering was therefore a national one, and it was worthy 
of note that a number of universities and_ technical 
schools were now holding before the public visions of its 
value. 

A reception was next tendered to the new president, 
James Hartness, who has been a prominent member for 
many years; this was followed by the festivities usual on 
such an occasion. 


NuMEROvus COMMITTEE REPORTS 


The annual business meeting was held on Dec. 3; at it 
the reports of the council and standing committees were 
received. These included the report of the subcommittee 
on fire protection, which recommended a national stand- 
ard for hose couplings, which, while not ideal, seems to be 
an expedient that meets a decided need, 

The Committee on an International Standard for Pipe 
Threads has sent to the Paris representative, L. B. Benet, 
instructions for presentation to the International Com- 
At the request of a number 
ap- 


mission on Pipe Threads. 
of members and manufacturers, a committee was 
pointed and presented a report on the fixing of manufac- 
turing limits in flanges and fittings threaded according 
to the Briggs standard. A report is before the council 
recommending the appointment of a committee to act as 
a clearing house for all matters of standardization. 

The professional session contained the following pa- 
Notes on the Further Operation of Large Boil- 
Detroit (o.. by J. W. Parker: Task 
for Firemen and Maintaining High Efficiency 
Plants, by Walter M. Polakov: The Proper- 
R. C. H. Heck: Report of Sub-Com- 
mittee on Hoisting and Conveying, and Dynamic Braking 
for Coal- and Ore-Handling Machinery, by Clark T. Hen- 
derson. 

In the afternoon 
the Railroad, Cement and 
first. considered Steel Underframe Boxcars, 
W. Rink, and Steel Upperframe Boxcars, by R. W. Bur- 
nett. 
discussion on various topics of this industry. The Textile 


pers: 
ers of the Edison 
Studies 
in Boiler 
ties of Steam. by 


SePSSTODS ol 


The 


bv’ George 


there were simultaneous 


Textile sub-committees. 


The Cement session was a meeting for informal 


session had papers on Cotton Conveying Systems—Safe- 
guards against Fire, by H. M. Burnham; Specifications 
for Factory Timbers, by M. J. Hockstein: Textile Cost 
Accounting, by C. B. Annett and C. F. Cunningham. 

Wednesday evening was devoted to a presentation of 
the Grashof medal, by the Verein Deutscher Ingenieure, 
to George Westinghouse, past-president and honorary 
member of the A. 8. M. E. This was followed by an il- 
lustrated lecture on Leonardo da Vinci, Engineer and 
Artist, by John W. Lieb, Jr., one of the past vice-presi- 
dents. To those who are not familiar with the work of 
Leonardo da Vinci, it is a revelation to find the number 
of devices in various lines which were conceived by him. 
It reminds one of the saying of Oberlin Smith so many 
years ago in the columns of the AMERICAN MACHINIST, 
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“that it was disconcerting to find how many of our in- 
ventions have been stolen by the ancients.” 

The morning of Dec. 4 was devoted to simultaneous 
sessions, the main session considered papers on Efficiency 
of Rope Driving as a Means of Power Transmission, by 
E. H. Ahara; Comparative Tests of Three Types of Line- 
Shaft Bearings, by Carl P. Thomas, R. Maurer and L. E. 
Kelso; Pitot Tubes for Gas Measurement, by W. C. 
Rowse: Tests of Vacuum Cleaning Systems, by J. R. Me- 
Call; Tests upon the Transmission of Heat in Vacuum 
Evaporators, by E. W. Kerr, and the Art of Enameling 
or the Coating of Steel and Iron with Glass, by Raymond 
F. Mailler. 

Tue MacuiINe-SHop AND GaAs-POWER SESSIONS 


At the same time the session on Machine-Shop Prac- 
tice presented papers on Gears for Machine-Tool Drive, 
by John Parker; Cast Iron for Machine-Tool Parts, by 
Henry M. Wood: A Record of Press Fits, by C. F. Mac- 
Gill, and Standardizing Machinery, by Fred H. Colvin. 
All but the last of these papers have already appeared in 
our columns. This, together with some of the discussion, 
will appear later. 

Simultaneously the Gas Power section presented two 
papers. These were: A New Process of Cleaning Pro- 
ducer Gas, by H. F. Smith, and Present Status of the 
Large Gas Engine in Europe, by Prof. P. Langer. 

The last professional session was held on Dec. 5, and 
devoted to fire protection, the papers being contributed 
by the sub-committee on fire protection. These were: 
The Fire Hazard in Turbo-Generators, by G. F. Lawlor; 
Extinguishing of Fires in Oils and Volatile Liquids, by 
Ed. A. Barrier; Control of Automatic Sprinkler Valves, 
by Fred J. Miller, and The Need of More Care in the 
Design and Construction of Elevated Tanks, by W. 0. 
Teague, and Fire Pumps, by Ezra E. Clark. 

At no meeting of the society has such a wide range of 
papers been presented, and it is gratifying to those who 
are interested in its development into a truly national 
body to note the new fields being covered. It is coming 
to be believed by those who study the question carefully 
that engineering matters of all kinds should be handled 
by sections or divisions of a national society, instead of 
having small engineering societies devoted to individual 
branches. The centralization of such work under the aus- 
pices of a national society not only makes for efficiency, 
but there is a greater chance of securing information 
from wider sources than is possible in a small society. 

The social features of the convention were well handled 
by the different committees, luncheon being served on 
Dec. 3 and 4 between the morning and afternoon sessions. 
The annual reunion and reception took the form of a Ger- 
man dinner at the Hotel Astor, the dinner being a dupli- 
cate of the characteristics of the large dinners tendered 
to the visitors in Germany. About 500 persons were 
seated at dinner and over 100 more came in late to enjoy 
the dancing that followed, making the event one of the 
best attended social gatherings ever held by the society. 
The dinner was followed by an illustrated lecture by Wor- 
cester R. Warner, descriptive of the chief events of the 
German trip, and after this the usual dance took place. 

Numerous excursions were provided for the various 
afternoons. On Dec. 3 a reception, musicale and tea 
were provided for the ladies, and there was also a recep- 
tion for them on the following afternoon. 
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THE STRENGTH OF 1I-BEAMS IN FLEXURE. By Herbert 


F. Moore. Bulletin No. 68 of the Engineering Experi- 

ment Station of the University of Illinois. orty 6x9- 

in. pp.; 15 illustrations; tables; paper covered. A 

copy may be obtained by application to C, R. Richards, 

acting director of the Engineering Experiment Station, 

University of Illinois, Urbana, IIl. 

In general the formulas used by engineers for determin- 
ing the load-carrying capacity of structural steel shapes are 
based on the common theory of elasticity and tensile strength 
of mild steel. When calculating the strength: of I-beams 
under a transverse load, the usual practice is to consider 
only the direct flexural action. Transverse tests of I-beams 
have not been numerous, and the results of such tests have 
not been widely used. However, it is known that besides 
direct flexural action in an I-beam there are also tendencies 
toward sidewise buckling and stresses in the web. In this 
bulletin No. 68 the secondary effects of the loads on I-beams 
are discussed, and tabulated summaries present the results 
of tests of I-beams made both at Iliinois and in other labora- 
tories. From the results of tests the conclusion is drawn 
that in considering direct action of I-beams the yield-point 
strength of the material must be regarded as the ultimate 
fiber stress for the beam. Formulas are presented for cal- 
culating the strength against sidewise buckling and web 
failure. These are developed from the tests. 

Following is the summary as given in the bulletin: 

1. The yield-point strength, not the ultimate tensile 
strength, should be regarded as the ultimate fiber stress 
for structural steel in flexure. 

2. The yield-point strength of structural steel in com- 
pression is about the same as the yieldpoint strength in 
tension. 

3. The slight inelastic action which may be observed 
in steel I-beams under stresses as low as those used in 
practice is in general local in its effects and does not 
indicate the load-carrying capacity of the I-beam, if the 
load is not reversed in direction. 

4. The computed ultimate fiber stress for steel I- 
beams not restrained against sidewise buckling of the 
compression flange is given by the formula 

ml 

r' 

in which f, is the extreme fiber stress, in pounds per 
Square inch, computed by the usual flexure formula, 1 
is the length of span of beam in inches, r' is the radius of 
gyration of the I-section about a gravity axis parallel 
to the web, and m is a coefficient dependent on the 
method of loading, ml being a so called equivalent col- 
umn length. In no case should f, be taken greater than 
the yieldpoint strength of the material in the flanges. It 
should be borne in mind that f, of this formula is an 
ultimate, not a working value. 

5. A light system of sidewise bracing may so 
strengthen an I-beam that the full yield-point strength 
of the material will be developed before failure occurs, 
but a stiff bracing capable of resisting sidewise bending 
movement is necessary to prevent sudden failure by side- 
wise buckling, once the yield-point of the beam flanges is 
reached. Separators between the webs of I-beams do 
not furnish a stiff bracing against sidewise buckling. 

6. In investigating the safety of an I-beam as re- 
gards web failure three possible causes of failure should 
be considered: 

(a) Failure by shearing stress in the web. The 
yield-point strength of structural steel in shear should 
be regarded as the ultimate fiber stress for the web. 

(b) Failure by buckling of web. The buckling 
strength of a strip of web inclined 45 deg. to the 
flanges as computed by Euler’s formula for fixed-ended 
columns was developed in several tests without collapse 
of the web. 

(c) Failure by compressive stress in the part of the 
web adjacent to a bearing block. The value of this 
stress may be roughly estimated from the formula given 
by Hudson. 


f, = 40,000 — 60 


Da 

~ bt 

in which fw is the fiber stress in compression in pounds 
per square inch, b is the length of bearing block in 
inches, t is the thickness of web in inches, and P is the 
concentrated load or the reaction in pounds. The yield- 
point strength of the material at the root of the flange 
of the I- beam should be regarded as the ultimate value 
for f,. 


fw 
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Details of Cadillac Motor Work 


EprrorR1AL CORRESPONDENCE 


SYNOPSIS—U nusual milling fixtures for heavy cuts; 
handling engine bases easily and quickly ; a pioneer miller 
for heavy work; double milling fixture and a novel and 
efficient piston-ring testing method. 

% 

The building of the motors for the Cadillac automobile 
involves a number of extremely interesting operations, 
and shows how similar problems can be worked out satis- 
factorily in a number of different ways. Beginning with 
the large four-spindle Ingersoll miller, shown in Fig. 1, 
we find two horizontal and two vertical spindles. ‘The 
horizontal spindles carry large facing cutters, while those 
of the vertical spindles are smaller in diameter, and per- 
form a somewhat unusual operation in some respects. 

Careful observation will show that, while engine bases 
are being milled on this machine, two entirely distinct 
operations are being carried on on each side of the fixture 
clamped to the miller table. The engine bases on the 
right are so clamped to the table that the surface which is 
to receive the independent cylinder used in the Cadillac 
car, can be faced off by the large face cutter A. The 
vertical cutter B, however, does not have a continuous 
cutting operation as is usual on machines of this kind, 
but is fed in and out on its crossrail at the same time that 
the whole miller table is moving forward with its work. 
This is because of the extension C on the engine base, 
which received the pump and generator driving gear, and 
which prevents a continuous passage of the milling-cutter 
feed. 

This makes it necessary to feed this cutter in and out 
hetween these projecting arms, so that the surfaces D 
and EF may be milled at the same setting. On the other 
side of the fixture, these engine bases are clamped so as 
to have the other side milled to receive the crank-case 
castings. This can be plainly seen by examining the 
engine base /’ at the end of the central fixture. 


A Support FOR THE WorK FIXTURE 


A somewhat unusual feature in fixtures of this kind is 
the guiding channel G, which forms a part of the fixture 
itself, and the guide /7, which is fastened to the cross- 
rail. This effectually takes care of any tendency of the 
fixture to spring under the thrust of either side head, and, 
as these engine bases are quite wide, the precaution may 
not be entirely unnecessary. It is a good indication, how- 
ever, of the extreme care taken in the Cadillac factory 
to insure everything being made as nearly right as they 
know how to do it. 

Across the aisle, two engine lathes have been fitted up 
to handle these engine bases as they come from the 
miller. In order to do this as economically as possible, 
simple hoisting blocks on an overhead trolley have been 
provided, as can be seen in Fig. 2. As soon as the engine 
base has been milled, it is ready to be lifted by one of the 
blocks shown, and run on the overhead trolley to the first 
lathe at the left. Here it is lowered into position as at A, 
on the special fixture which provides for the boring of the 
camshaft hole and bearing. 

While there is nothing especially unusual about the fix- 
ture, it may contain suggestions of value to those in sim- 


ilar lines of work. The crossfeed screw and the tool block 
and slide have been removed from the lathe carriage, the 
fixture being bolted in its place and provision made for 
clamping the engine base accurately and quickly on the 
surfaces which have already been milled. 

Leaving here, the engine base continues along the same 
overhead track to the next lathe at B, which is fitted for 





FIXTURE FOR MILLING ENGINE BASES WITH 
Four Mitiuinag Heaps 


Fig. 1. 


boring the other holes. It will be noted that during this 
process the casting has been turned end for end in order 
to make it match the lathe which was turned to reduce 
After the 
second boring operation, another short movement on the 
same overhead trolley takes it to the hand reaming bench, 
which is hidden behind the first casting at the left. The 
third casting C is almost ready to be lowered on this 
bench for thorough inspection before going to the next 


the distance between the two boring fixtures. 


operation. 


A PIONEER MILLER 


The next milling operation is on the end of the engine 
base, so as to receive the cover which incloses the gearing 
at the end. The most unusual thing about this is the 
machine, Fig. 3, on which the work is being done, as it is 
one of the pioneer machines, built by H. M. Leland, long 
before the automobile industry had even thought of being 


born. As will be seen from its general construction, it 
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consists of a substantial double column, with the head 
carrying the spindle held between the two surfaces, and 
accurately guided by the double dovetailed ways. 

Although not shown in the illustration, the table is 
substantially supported clear to the floor, instead of being 
of the knee type, which prevailed at that time. Alto- 
gether, it is an extremely interesting machine, and, if the 
day ever comes when we preserve some of our pioneer ma- 
chines as we should do, this miller should not be for- 
gotten. 

The operation of milling the ends of aluminum crank 
cases is also somewhat unusual, although it is not shown 
as clearly as might be desired in Fig. 4. Here again the 
feature of having a central fixture which holds similar 
pieces on each side, but in different positions, has been 
brought into play. Aside from the way in which this 
has been worked out, and the ease with which these crank 
cases are clamped into position on the fixtures, there is 
nothing especially new in the operation itself. 

As shown, the cutter A is extremely large in diameter, 
and, with the belt on the small step of the cone, it may 
be imagined that high cutting speed is secured. While 
no data can be quoted as to the exact speed used in this 
case, it is probably in the neighborhood of 500 ft. per 
min., this being frequently obtained on aluminum cast- 
ings in some of the shops where production has been 
carefully studied. 

DRILLING CYLINDER FLANGES 

The independent cylinders allow different manufac- 
turing conditions, from those cast en bloc, and have 
to be handled in this condition. These cylinders are 
bored on a horizontal Beaman & Smith machine, and 
then come to the Baush multiple-spindle drilling machine 
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shown in Fig. 5. The drilling fixture consists of a sub- 
stantial base and four upright posts, of such a diameter 
that the hole in the end of the cylinder will slip freely 
over it. 

These posts carry a heavy keyway in the upper end, as 
at A, and, after the cylinder has been slipped over, the 
drilling jig B is put in place, as can be seen at C, the bore 
of this jig carrying a key which fits into the keyway pre- 
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viously mentioned. This drilling jig is located on the 
cylinder casting, squarely with the bolt-hole flange, by 
means of the adjusting screw D, the jig at C being raised 
slightly so as to show the action of the drills through the 
jig and into the cylinder flange. 

Although this fixture was made to handle four cylin- 
ders, it has been found more advantageous to limit it to 
two at each operation, as this facilitates handling and 





Fig. 4. Douste Fixture ror CRANK CASES 





Fic. 5. THe CYLInperR Dritiine FIXTURE 


reduces the idle time of the machine. It will also be 
noted that the cylinder casting has a raised portion or 
flange D, which carries the lower end of the copper water 
jacket, which is one of the peculiar features of the Cadil- 
lac motor. 


TESTING THE CYLINDER BORE 


In order to be sure that the cylinder bore is perfectly 
square with the flange, the cylinders are tested on the 
fixtures shown in Fig. 6. The Ames indicator shown in- 
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side is carried on an extension arm of the slide A, so that 
it can be moved back and forth to indicate any portion of 
the cylinder bore and show all variations. By revolving 
the cylinder into different positions, a complete test can 
be made in this way and all inaccuracies promptly de- 
tected. 

The fixture for cross-drilling and reaming the piston 


is shown in Fig. 7. As will be seen, this is a very rigid 
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Fic. 7. Dritting AND REAMING PisTon-P1In Hoes 


fixture, carefully supporting the piston to avoid spring- 
ing, and allowing the piston to be turned half over to 
insure the hole being central. Quick. operating chucks 
are used, so that the drilling spindle is never stopped 
while the drill is being removed and the reamer put in 
place. The drill and other tools for handling the work 
are conveniently placed on the board at A, so that no 
time need be lost in handling them. 
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As will judged from the number of pistons shown 
stacked around the machine, this handles a large number 
every day. This is required by the Cadillac’s output of 
75 cars per day or 300 cylinders and pistons, not counting 
those which go into stock or repairs, and extra parts. 
Another example of Cadillac cars is shown in 
Fig. 8. Here a Gridley semi-automatic is cutting up 
piston rings from the pot or pipe as it is sometimes called. 
In order to keep a continuous check upon the quality of 


the piston rings, the simple but interesting testing rack 
shown has been placed behind the machines. Each cast- 
ing produces 16 piston rings and all the rings from each 


casting are slipped over a separate hook as shown at A. 
The last ring next to the flange by which the pipe is held 
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than its proper distance, provided it is of the right metal 
for this purpose. 

% 


It Pays to Read 
By L. J 


Published in a periodical devoted to the law fraternity, 
is an article written by a patent attorney in which it is 
stated that there are a great many people losing sleep and 
time preparing a device which has been on the market for 
After getting up something which they think is 
new, they will pat themselves on the back for having 
made a great discovery, and hasten to the patent attorney, 
only to discover that the other fellow beat them to it years 
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Fic. 8. THE 
in the chuck, is used for testing. This ring is taken 


because it is the poorest one of the lot, coming next to 
the enlarged end by which the pipe is held in the chuek. 

This last ring is then tested as can be seen. One end 
of it is placed in the upper hook B and the hook in the 


top of the weight hooked over the other end of the 


ring. In this position the weight pulls the ring open. 
Ii is allowed to hang in this position a number of hours 


in order to see how much it “sets.” If, after this test, it 
does not return to a predetermined opening, all the rings 
cut from this part are scrapped as not being good enough 
for use. 

At E and F the rings were removed to show the action 
of the apparatus better. It will be noticed that there is 
u safety wire D connected to each weight to prevent its 
ring should accidentally break or a 
‘atch does not prevent the opera- 


1 ring more 


dropping in case a 
hook slip. This safety « 


tion of the weight until after it has opened a 





Rack AND Meruop or TEsTING ONE 


Piston Ring rrom Eacu Castine 


They did not know it, simply because they were 
too busy to spend a few minutes in reading and learning 


ago. 


what has already been, accomplished. 

There are only two ways in which it is possible to gain 
knowledge—from men and from books. 

This reminds me of a big factory executive who said— 
| read all the technical journals in my line and some 
that are not in my line. I do not read everything, but I 
look at the headlines and pick out and mark the articles 
that fit my I dispatch my reading just as I do my 
business affairs. I have a method and without a method 
you can’t go very far. 

In conclusion I will say that it is important to keep 
some kind of a record of the information found in our 
favorite periodicals for “Education is not in actually 
possessing of the definite information on the subject in 
but to know where to look for such informa- 


Case. 


question, 
tion.” 
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Chart for Journal Bearings—I 


By Axe. K. PEDERSEN 


SYNOPSIS—This article gives charts and formulas for 
obtaining the bending stress of the journal, maximum 
limiting pressure for each speed, minimum factor of safe- 
ty, and maximum allowable pressure to be used. Mini- 
mum dimensions, heat radiating capacity, and coefficient 
of friction of bearings for oil-ring bearings, chain ow- 
ers, saturated pads, semi- and perfect oil-film bearings, 
final bearing temperature and horsepower losses. 


os 
ve 


In the AMERICAN MacutNist, Vol. 37, page 599, I 
published an article on journal bearings with a perfect 
oil-film. In the present article, while mainly dealing 
with otl-ring bearings and the approximate equivalent 
considered journals for chain oilers and saturated pads, 
it is attempted to give a comprehensive and comparative 
general survey of the various factors of design for bear- 
ings in general, including bearings with siphon or drop- 
feed \ubrication and bearings with a perfect oul-film ; in 
the case of the latter type the reader may be referred, for 
the fundamentals, to the article mentioned, only the con- 
clusions arrived at being given here. For completing the 
survey, however, several of the genera] statements in re- 
gard to bearing design, given in my former article, are 
reprinted here. 

The various factors to be considered in determining the 
proportions of a bearing may be stated as follows: 


1. The caleulation of the journal for strength, i.e., 
for stresses in the material. 
2. The calculation of the journal for stiffness, 1.e., 


for deflections. 

3. The preserving of either a perfect oil-film or a 
sufficient oil-supply to maintain the conditions of safe 
running for each type of bearings. 

1. The conditions of heating and frictional losses. 

Generally, only the two first mentioned factors permit 
of a theoretical analytical investigation, while for the two 
last conditions empirical formulas were developed as the 
safest method for obtaining results conforming with prac- 
tical requirements, even if elaborate investigations on an 
analytical basis have been made by various writers. 

These empirical formulas: were derived from very relia- 
ble test results under conditions, which may reasonably 
be expected to be approached by modern bearings of good 
workmanship. On the other hand, it should be realized, 
that where so many conflicting influences obtain, the re- 
sults are not exact in the mathematical sense of the word ; 
especially, it should be born in mind, that the formulas 
may only be used within the test limits indicated ; fortun- 
ately, this should meet all the requirements of the prac- 
tice. 

Before entering into the discussion proper, the follow- 
ing notations to be used may conveniently be given at 
this place: 

Total load on bearing, pounds ; 
Pressure on projected area of bearing, 


W = 
pP 
pounds per square inch; 

Maximum allowable pressure, 
per square inch on projected area of 


p (max.) = pounds 


hearing: 


*Copyright, Hill Publishing Co., 1913 


p (lim.) = Limiting pressure, pounds per square 
inch; i.e., the pressure beyond which 
no perfect oil-film can exist ; 

m = Factor giving percentage of allowable 
pressure used, that is the ratio m 
p X 100 — p (max.); 




















s = Factor of safety, that is, s = p (lim.) 
= p 100 p (lim.) — m p 
(max.) ; 
n = Revolutions per minute of journal ; 
v = Rubbing speed of journal, feet per sec- 
ond ; 
d Diameter of journal, inches: 
1.90 
180--7- 
1.70 
>» 
© 160 
3 
% 1.50 
Sued 
aes | 
E 130 } 
E | 
£ 120 t 
oa ; 
1.10 t 
0 l oe | hen 
0 0 20 30 % 50 
Rubbing Speed,Feet per Second 
Fic. 1. Revarion or Factor or SAFETY TO 
RvuBBING SpeeD 
1 = Length of journal, inches; 
XY = Ratio of journal length to diameter, or 
x l d: 
k Pure bending stress for an end journal, 


pounds per square inch: 


H Heat radiating capacity of a bearing, 
foot-pounds per sec, per square inch of 
projected bearing area: 

A =A constant, Efficiency- or (Qualitv- Factor 
of a bearing; 

t Final bearing temperature, degrees F.; 

z= Temperature of room, degrees F.: 

f “(Coefficient of friction :” 

R Resistance per square inch in pounds; 
uw Work lost per square inch of projected 
bearing urea in foot-pounds per second: 

y Total losses in the bearing, horsepower. 


STRESSES IN THE JOURNAL 


Generally, the dimensions of the journal are nof deter- 
mined by the stress formula, the stresses ordinarily heing 
of no importance if the conditions governing the oil sup- 
ply are attended to. The dimensions, however. should 
he checked relatively to stresses to insure that safe limits 
are not exceeded. 

For an end bearing with no twisting forces or bending 
moments due to pull of belts, the pure bending stress may 
be calculated from the following formula: 

i 5 << px A* (1) 
On account of the fatigue of the material, this stress 
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should be limited to about 4000 Tb. per sq.in. Wher- 
ever stresses are given in the charts, they are of the kind 
given by formula No. 1. 
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STIFFNESS OF JOURNAL AND DEFLECTIONS 


The consideration of the deflections is a factor of much 
greater importance in bearing design, in fact, quite often 
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the dimensions of the bearing are fixed solely on this 
basis. The considerations refer, not only to the deflec- 
tions of the journal proper, but to the total deflection or 
sag of the shaft between the bearing supports, and may 
be a question of giving the shaft proper dimensions to in- 
sure safety in regard to “critical speed.” For the analyt- 
ical or graphical determination of the deflection, the 
readers are referred to the standard textbooks on the 
strength of materials. 


CONDITIONS OF OILING 


We divide the different types of bearings into three 
classes, namely: 

a. Bearings with a perfect oil-film; bath, forced lubri- 

cation, flooded lubrication. 

b. Bearings with a semi-perfect oil film; oil-ring, 
chain oiler, saturated pad. 

c. Bearings with an imperfect oil-film; ordinary pad, 
siphon, various degrees of drop-feed lubrication, 
needle. 

Actually, oil-ring bearings are of the imperfect oil-film 
type, and are generally thus classified in the technical lit- 
erature; they are, however, so far superior to the various 
forms of drop-feed bearings that a semi-perfect oil-film 
must be assumed, especially as generally the pressures are 
kept below the limiting pressure for maintaining a per- 
fect oil-film. The formulas developed from the available 
test data furthermore have very many points in common 
with those obtaining for the perfect oil-film bearings. 

In this connection, the relation between the rubbing 
speed and the pressure on the projected bearing area will 
be given here. The same formula is now generally being 
used for bearings of the perfect and semi-perfect oil-film 
type. This relation is the well known formula by Moore, 
AMERICAN MACHINIST, Vol. 26, page 1281: 

p (lim.) = 57.9X V¥ ¥ (2) 
as the limiting pressure for preserving a perfect gil-film. 

To be properly guided in regard to the minimum factor 

of safety to be allowed for each speed, we use as safe 
maximum pressure: 
58.7 xX Vv (3) 
corresponding to values given by the General Electric Co., 
and published in the form of curves in L. P. Alford’s 
book, “Bearings and Their Lubrication ;” the expression 
No. 3 is a very close approximation to the values given 
by the curves. 

If the maximum allowable pressure, p (max.), as deter- 
mined by No. 3, is used, we would have a minimum factor 
of safety: 


Pp (maz.) = 


_ 57.9 X Vv 
58.7 X Yo 


ey (lim.) 


s (min. and 
( ) p (maz.) 


or 
0.985 x Yeu 


8 (min.) = (4a) 


or nearly 

(4b) 
which shows that it is good practice to increase the factor 
of safety for increasing speeds, even if increasing speeds 
permit of an increase in the pressure according to for- 
mulas No. 2 and No. 3. We then have the total factor of 
safety from: 


. 6 
& (min.) = VU 


100 
« m 


8 xX s (mon.) (4c) 


in which m is the percentage as explained later on. 
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The curve, Fig. 1, is a graphic representation of the 
relation No. 4a. 

Generally, however, only a certain percentage m of 
this maximum allowable pressure is used, in accordance 
with the formula: 

_ p (max.) Xm 


; 2 (5) 
Using the value from No. 3 we get 
»= 0.587 XmxXVv (6) 


as permissible pressure. 

A good deal of arbitrariness exists in selecting the per- 
centage m, a low value usually being preferred for high 
rubbing velocities and heavy loads; this, however, is most- 
ly in cases where artificial cooling of the bearing would 
still have been resorted to. Undoubtedly in very many 
cases m 100 per cent. could as well be used; generally, 
however, 75 per cent. can be considered as an average 


value. 

In this connection it might be emphasized that a low 
value increases the diameter of the bearing, and that, 
therefore, relatively high rubbing velocities are attained, 
which in turn will increase the temperature, especially 
in the case of perfect oil-film bearings where a decrease 
in the pressure does not cause a decrease in the tempera- 
ture ; therefore, to a certain extent, the proper selection of 
m might first be determined after several trials for each 
individual case. 

In the case of drop-feed lubricated bearings, no defi- 
nite rules in regard to the relative values of speeds and 
pressure have been adopted, the designer being guided 
largely by experience. As a guide, however, even in this 
case formula No. 6 may serve, and therefore Chart No. 
1 and No. 2 be used as a check for design. 


GENERAL ForMUCLA FoR DesIGn: THE Ratio Y BeEInG 
GIVEN 
For each class of machinery, the ratio XY = ] ~ d is 


a well defined quantity, and is partly fixed by standard 
patterns on hand. The following table is taken from 
L. P. Alford’s book, page 87: 


Type of Bearing Values 1 + d 


Marine-engine main-bearings lto 1.5 
Stationary-engine main bearings 1.5 to 2.5 
Ordinary heavy shafting with fixed bearings 2to3 
Ordinary shafting with self-adjusting bearings 3to4 
Generator and motor bearings 2to3 
Machine-tool bearings 2to4 


In developing a designing formula for perfect and 
semiperfect otl-film bearings, we make use of the formula 
No. 6 as follows: 

Ww 
Pp" ixe 


or as 
7 (7) 


Ww 
p= ¥~x rr (8) 
Furthermore 
_ RX dxn 
~ 12 x 60 
Hence, introducing the values from No. 8 and No. 9 in 
equation No. 6, we get: 
W s 
———=- as (2.587. < om 
xX xa x 


and solved for d: 


(9) 


v 


[Jz xd xn 
NV 12 x 60 
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|W 
d = 2.73 X \ _¥ (10) 


n 
Chart No. 1 was plotted from this formula, as far as de- 
termining the dimensions of the journal is concerned ; 
the explanation for its use will be given later on. The 
chart gives other data in regard to temperature, the devel- 
opment of the underlying formulas being given when 
the heating of the bearings is discussed. The journal 
should be checked in regard to bending stresses as pre- 
viously stated. 

In cases where the bearing dimensions are arrived at 
by other considerations, see section II, the journal should 
be checked for safe pressures by this chart. 
SpeciaL Formvuta ror Design; Mintmum DIMENSIONS 
OF A BEARING 


In cases where the maximum allowable pressure p 
(max.) is permitted, or for m 100 per cent., and the 
designer is not restricted to a certain ratio \, the only re- 
striction being the maximum allowable stress, it is possible 
from the data on hand to develop a formula giving the 
possible minimum dimensions of a bearing; as will be 
seen later, for bath lubrication and, ordinarily, for oil- 
ring bearings, this condition implies a minimum tempera- 
ture. 
The formula is developed as follows: 
Squaring equation No. 8 we have: 


ye = (11 
rey? = — 
} d+ ) 
and introducing the value 
' l 
px X2= =k (12) 
» 
from equation No. 1 in No. 11, we get: 
l we 
px 5/ d+ 
or 
. we] ) 
p=9xX 7A x k (13) 
and combining with No. 3 
r Wwe | Lee . 
5X4 XE 58.7 X Vv (14) 


and substituting the value of + from No. 9 and solving 
for d, we finally get: 
We 
ar 
Chart No. 2 was developed from this formula. 
In cases where twisting forces and possible additional 
bending forces must he taken into account the chart may 
be used by selecting a low value for the pure bending 
stress; the exact combined stresses are then ascertained 
after the dimensions of the journal have been determined 
by the chart; possibly a second trial must be made. 


d = 0.86 ‘\ (15) 


ConpbITIONS OF HEATING AND FrIcTIONAL Losses 


The final bearing temperature is mainly dependent 
upon the heat-radiating capacity of the bearing and on 
the method of lubrication which in turn governs the laws 
for the “Coefficient of Friction” ; a brief discussion of the 
fundamental principles for both is, therefore, necessary 


Heat-Rapiating Capaciry or BrarIneas 


The classic investigations by Lasche on the heat-rad- 
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iating capacity of bearings were mentioned in my former 
article, and formulas given approximating the test re- 
sults; generally the following formula may be used for 
the heat carried away in foot-pounds per second per 
square inch of projected bearing area: 


(¢ —t, + 33)? 
wee ae (16) 


In investigating test results from a great number of 


H = 


bearings the author has found no case where this em- 
pirical formula cannot be used with great approximation. 
The constant A is dependent upon the iron masses con- 
tained in the bearing and upon the surrounding air; 
while some uncertainty necessarily must exist in selecting 
the correct value for a new design, safe results are un- 
doubtedly ascertained by using the following values: 


For “Still-Air” bearings and small iron masses A 3300 
For “Well Ventilated” bearings and large iron masses A 1860 


The term “ventilated” indicates that the bearing is lo- 
cated in a place where the surrounding air is easily 
moved; that the value in this case is rather conservative 
might be realized from the fact, that for the General Elec- 
tric oil-ring bearings for which the test results were pub- 
lished in Mr. Alford’s book, as mentioned, the value of A 
= 1150; this is probably the very lowest value to be ex- 
pected for commercial machines, and, therefore, the most. 
efficient bearings possible. 

On account of the importance cf the value of the con- 
stant A, the scale for A was graduated, and the points 
just mentioned were indicated by 3, 2 and 1, respec- 
tively; the graduation of the scale may serve the pur- 
pose of determining the constant A for a bearing already 
made and tested for temperature. As the formula for 
the heat-radiating capacity of a bearing practically al- 
ways can be considered of the form, equation No. 16, the 
point to be used for a special type may then easily be 
recorded and used as reference for future design of bear- 
ing of this same type; in this respect, therefore, the grad- 
uation of the scale for A may prove practically very im- 
portant, as A can be considered an efficiency factor or 
quality factor for bearings; the ‘ventilating conditions 
should be carefully recorded, when making the tempera- 


ture tests. 


COEFFICIENT OF FRICTION 

The second factor influencing the final bearing tempera 
ture is the coefficient of friction, which varies greatly 
with the method of lubrication. In fact, the physical 
meaning of the expression “Coefficient of Friction” is 
quite different from the generally accepted one as soon as 
there is a sufficient oil supply, whether the oil is dragged 
more into the bearing for increasing speeds or artificially 
fed into it. The better the the more we 
have to deal with the laws of friction in a fluid, which 
really is nothing but the resistance of the fluid against 
shear. On the other hand, if the oil supply is limited, 
the shaft tends to assume an eccentric position and we 
have to consider the laws for ordinary friction. 

Without entering deeply into the subject, especially 
theoretically, the following brief general outline may suf- 
fice for the practical understanding: | 

We define the coefficient of friction as the ratio of the 
resistance force R and the load, both in reference to the 
square inch of projected area of hearings, or 


lubrication, 


(17) 
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According to the previous statements, the resistance is 
made up of two parts R,, due to the eccentric position 
of the shaft in the bearing and following the laws for 
ordinary friction, and R,, due to shearing resistance of the 
oil-film and following the laws for fluid friction. 

Now we may state the following: 

-LAWs FoR ORDINARY FRICTION ON SLIGHTLY LUBRICATED 
SURFACES 

1. The resistance R, increases with the pressure ; 

2. Is nearly independent of the speed ; 

3. Is independent of the temperature, and 

4. Depends on the materials in contact. 

The conclusion of the article will appear in next week’s 
issue of the AMERICAN MACHINIST. 
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Little Journeys with the Repair Kit 
By F. 

If variety be the spice of life, the repair man’s exist- 
ence is most highly seasoned, for he tackles anything from 
a mud digger to an aéroplane, and when not crawling 
over a battery of boilers deep down beneath a skyscraper, 
he is tinkering with the wireless apparatus on its roof. 

A mining company near one of the largest coal centers 
in western Pennsylvania, was deepening a shaft when a 
troublesome run of water was encountered. This shaft 
was at the end of a level, run from the main workings, 
and if the water was allowed to reach this level, the dam- 
age to the distant mine would be enormous. The flow of 
water was such that it would rise near to the level in an 
hour, but a 10-inch stream forced by air from a 24x30-in. 
direct-connected compressor, kept down the inflow. This 
machine ran night and day, and its longest period of shut 
down could be but 45 min. Duplicates of its working 
parts were kept on hand, for repairs must needs be rapid 
to keep within the time limit of idleness. 

An average of two eccentric straps were broken each 
month and, as this was expensive as well as annoying, 
the mining company asked the makers of the machine for 
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a remedy. The repair man was called to the office of the 
“old man,” told the particulars in the case and especially 
requested that he conceal his identity from everyone at 
the mine excepting the superintendent. 

A pair of new straps had been dispatched to the mine 
and the repair man followed. In reporting for duty at 
the mine office, which was situated at the old workings, 
he was informed that he could reach the object of his 
journey by tramping overland or riding a trip through 
the level. He studied the “hole” briefly and “hiked” it. 
As a curious visitor, he nosed about the compressor room 
hunting trouble, but on the machine itself could see no 
superficial reason for the repeated accident. The strap 
now on the compressor had been crudely repaired by bolt- 
ing two steel bands on either side of the strengthening 
rib and was doing good service. The steam line ran about 
24 ft. across the room and then at a right angle, about 
the same distance, to the boiler. Near the angle, high up 
in the darkness next the ceiling, he discovered an ancient 
lubricator, an examination of which showed that oil was 
an unknown quantity in its internal regions. It had prob- 
ably never been filled since being installed on the line. 
‘The new straps arrived a few days after the repair man 
and were fitted in place. 
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This was no “snap” job. The old strap was removed 
and the new one placed for fitting. The old one then had 
to be replaced within the 45-minute limit and the new 
one scraped to size. This operation was repeated until 
the fit was perfect. The repair man was curious to have 
a peep at the inside of the steam chest and on another 
45-minute stop, removed the cover. The valve, a plain 
Meyer slide, was as large as the top of a kitchen range. 
The valve seat was as dry and smooth as a mirror. When 
a full head of steam set up that valve against its seat, it 
would take more than the strength of an ordinary ec- 
centric strap to budge it. All previous strap, expense and 
trouble could have been overcome with the application of 
a little oil. The engineer was left in the dark as to the 
cause of his misfortunes but the superintendent was fur- 
nished with a new lubricator and a few gallons of cylin- 
der oil. He was instructed where to have the appliance 
placed and told that the oil would do much better service 
in a properly adjusted lubricator than if left in the can. 
The builders of the compressor received no further rush 
orders for 24x30-in. eccentric straps and occasionally 
shipped a small can of oil to the mine superintendent as 
a gentle reminder. 
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An Automatic Cross-Feed 
By E. A. THANTON 


A rather unusual method of operating the cross-slide of 
a turret lathe is shown in the illustration. The lathe is 
arranged so that the cross-slide is automatically operated 
by the act of feeding the turret. In this case only two 
sets of tools are used; one in a semi-box tool in the tur- 











An Avtomatic Cross-FEED 


ret and the other in the toolpost of the cross-slide, the 
two being used simultaneously. As the operator feeds in 
the turret, the cam A strikes the roller B and draws 
the cross-slide and tool inward, when he reverses the ac- 
tion the spring C forces the cross-slide back and the 
tool away from the work. 


o 
rd 


In Holland, a short traction line run on a continuous-cur- 
rent 1200-volt system, has been installed connecting the town 
of Leyden with the seaside resorts Katwyk and Norwyk. The 
line is of standard gage, double-tracked. Current comes 
direct from the Leyden central station without the use of 
substations. The motor cars, of which there is one to every 
two trailers, have two 100-hp. motors and take current at 
1200 volts by pantagraph trolley. 
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Tools Used in Making a Belt Lacer 


By 


SYNOPSIS—A wire-clip form of belt lacing, which is 
inserted in the belt by the use of a special pressing device, 
and tools and fixtures for machining some of the parts 
are shown herewith. A three-head milling attachment, 
a drilling jig for center heads, special squares for locating 
pieces in multiple milling jigs, details of a long hole drill- 
ing device that revolves both the work and the drill, and 
method of grinding uncentered, hardened pins are de- 
scribed. 
% 

The hinged type of wire belt lacing, using a rawhide, 
bamboo, or composition pin, is familiar to our readers in 
a number of forms. That made by the Clipper Belt Lacer 
Co., Grand Rapids, Mich., consists of a number of separate 
wire clips, forming loops as shown at the left in Fig. 1, 
which are clinched into the ends of the belt and joined 
by a pin, as shown at the right. This forms a strong, 
flexible joint which is easily separated by pulling out the 
hinge pin. 

The hooks or clips are formed on standard four-slide 
wire-forming machines with no special features of inter- 
est. They are then “carded” in sets of 37 on stiff paper 
bent to channel form. This is done so that the clips may 
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be easily inserted in the clip holder, or “comb” of the 


clinching machine. Otherwise they would have to be 
inserted one at a time. If the card is longer than the 
belt is wide the surplus amount is cut off with a pair of 
shears. If the belt is wider than the length of the card, 
additional length is used from one or more cards, to suit. 

The.carding is done in special machines, a row of which 
is shown in Fig. 2. The paper used comes in rolls and is 
placed as shown at A in the first machine. From this roll 
the paper feeds up over a roller B and down a chute, where 
it is formed into channel shape and forced outward by 
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a plunger over the ends of the clips. The clips are fed to 
the machine one at a time by the operator from the clus- 
ter at C. A cam-operated knife cuts off the cards the 
required length. It will be noted that the carded clips 
are staggered. This is done by the operator laying them 
alternately in opposite directions in the feeding slide; 
the legs of the clips are of different lengths, as can be 
seen by reference to the first illustration. 


THe Lactine Toon 
The special tool used to press the hook ends of the 
clips into the end of the belt is shown in Fig. 3. The 


operation of this tool is so obvious as to need practically 
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casting is hinged on the pin C and a dog D, engaging 
a ratchet #, is used to hold the center head in the suc- 
cessive positions as it is fed downward. 

For convenience in following some of the machining 
operations, on parts for this tool, these parts will be 
named as follows: F is the center head, @ the base cast- 
ing and H the lacer anvil. The comb and ratchet have 
already been located, and no other parts, except some of 
the pins, will be touched upon. 


MACHINING THE CENTER HEADS 


The part of the center head that rests on the clinching 
bar and the two recesses for the handle-socket castings 
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no explanation. A card of clips the necessary length 
for the belt in hand is inserted in the comb A. A pin B 
is then run through the loops to hold them in place; next 
the paper is torn off. The end of the belt is placed be- 
tween the hooked ends and the hand levers are worked, 
pressing the hooks into the belt. The stroke of the head 
operated by the eccentric levers is limited, and to give 
pressure on the clips for the needed distance the top 


MiLuinG Base For THE RATCHET PLATE 
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are milled with a special three-spindle attachment, on a 
No. 24% Le Blond miller, shown in Fig. 4. The recess A 


is milled by running the table to the right and feeding 
the work to the cutter B. The surface C is milled by 
feeding the table to the left, carrying the part under the 
cutter D. Continued feeding to the left takes the work 
to the cutter #, and mills the recess for the other handle 
socket. The two cutters D and F are both geared so as to 
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be run from a gear on the center or main spindle, and yet 
both cut downward. This is accomplished by gearing 
direct to the spindle D, but using an extra gear at F for 
the spindle 2. The attachment is easily removed and the 
miller used for other work when needed. 

The fixture in working position is shown in Fig. 5. 
The two views give a clear idea of the method of holding 
the casting and no further explanation is needed. There 
are some other milling operations on this casting but they 
are not unusual enough for a description. 
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All the holes are drilled in a box jig, shown in Fig. 6. 
The milled casting is placed in the jig in exactly the posi- 
tion shown at A. The handle-socket recesses fit over the 
blocks B and C and the part D down into a hollowed 
block #. The clamp F is then swung into place and 
locked by the hinged-bolt and wingnut G. Legs on the 
sides of the jig make it possible to set it level in any de- 
sired position without being bothered with chips. Some 
of the slip bushings are shown at H. 


MISCELLANEOUS MILLING OPERATIONS 


The cast-steel bases are milled for the ratchet seats in 
the fixture shown in Fig. 7. One casting, with the sur- 
faces milled in this operation indicated by A, is shown at 
the left and another casting is shown in the fixture. It 
is laid on the angle block, so as to rest against stop B, 
the two stud bolts projecting up through it. The knurled- 
head screw C is then tightened, butting the casting 
against stops on the opposite side. The horseshoe straps 
D and £ are next slipped under the nuts and the nuts 
screwed down. The piece is then ready to be milled. 

The lower parts of ratchet forgings are milled at A, B 
and C, Fig. 8, in the fixture shown. Ten pieces are held 
in the fixture at once. These are simply laid loose in the 
vise-like fixtures and are located by means of the special 
“square” shown in the foreground. This is held so that 
the two hardened pins D rest against the left-hand-side 
of head #. The pins F rest on the side and end of the 
opposite end of the fixture. The forgings are then gently 
pressed, one at a time, against the row of pins and then 
the screw G@ is tightened. ‘They are then ready for the 
vang of mills to be run over them. 

The forgings are next turned over in a similar fixture 
and milled on the ends A, Fig. 9, with a pair of side mills. 
A square B similar in principle to the one just described 
is used to locate the pieces. This square 1s applied to the 
ends milled in the previous operation. 

The bevel on lacer anvils is milled on a Kempsmith 
miller in the fixture shown in Fig. 10, which holds 12 
pieces at a time. The operation of this fixture will be 
better understood from Fig. 11. An unmilled anvil is 
shown at A, and a beveled one at B. As these are lying 
now, they would fit into the left-hand channel of the fix- 
ture. The clamps C of the fixture are made in sections 
corresponding to the length of the pieces to be clamped, 
there being six to a side or 12 in all. These clamping 
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blocks are made hooked at the top. This hook of the 
block fits over the corner of the piece to be clamped. After 
a piece like A has been put in place, screws like D and £, 
of which there are two for each block, are tightened. 
Next two screws like F and G are tightened. The com- 
bined action of these four screws on each piece of work 
is to crowd it over and down, giving an ideal clamping 
movement. Of course, it is understood that the fixture 
is filled with blanks before the clamping is begun. All 
parts of the fixture subject to wear are hardened and 
ground and, when in use, the heads of the capscrews are 
covered. with channeled strips, like H, as can be seen 
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pletely machined and screwed to the anvil block before 
the pin hole is drilled through it lengthwise. One of the 
combs already drilled is shown, with its accompanying 
anvil block at A. The combination is placed in the jig 
as shown at B, and is held in by the strap clamp C, locked 
by a wingnut and hinged stud. A floating jaw D on the 
clamp strap allows for any slight unevenness. The drill- 
ing is done with a No. 37 fluted drill, running at about 
1700 r.p.m., while the table # revolves about 100 r.p.m. 
in the opposite direction. The hole is drilled aboui half 
way down, then the jig is turned end for end, and the 
hole finished from the opposite end of the comb. 





4 











Fia. 13. TURNTABLE WITH JIG REMOVED 





Fie, 15. FIxture From WHEEL SIDE 
in the previous illustration. This makes it easy to brush 
off the chips and keeps the heads free of dirt so that a 
socket wrench is easily used. 
An Unusvat Driniine Fixture 
It is a well known fact that in drilling long holes the 
work should revolve in order to obtain a straight hole. 
This principle is in common use in gun-drilling machines 
and the like. As a rule, the more common practice is to 
revolve the work only. In the device shown in Fig. 12, 
both the drill and the work revolve. This device is used 


for drilling the hole in the comb through which the pin 
that retains the lacing clips is thrust. 


The comb is com- 
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Fie. 16. Some or THE SHOP Trucks 


The revolving table with the jig removed is shown in 
Fig. 13. The pin by which the jig is located is shown at 
A. This pin is directly in line under the drill and fits 
the drill bushings on either end of the jig, both ends of 
which are exactly alike. As can be seen, no driver is used 
on the table to turn the jig as friction of the four legs 
is depended upon for that. As the weight of the jig is 
considerable, the friction is more than sufficient to coun- 
teract the twist of the small drill. 


GRINDING UNCENTERED PINs 


A method of grinding hardened pins without the neces- 
sity of centering them is shown in Fig. 14. The face of 
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the wheel A is not only dressed at an angle but the chan- 
nel through which the pins are fed is tilted as shown. 
The pins to be ground are fed in at B; though revolving, 
the combination of the angles prevents them spinning, 
but allows them to gradually feed along and drop out of 
the opposite end of the channel. Several sizes of pins are 
ground in this fixture; another set of channel jaws and 
a backing piece are shown at C and D, respectively. 

A view of the fixture from the wheel side is shown in 
Fig. 15 with a pin part way out at A. About 0.003 in. is 
removed in this way and the production averages about 
1000 an hour. This proves to be a very satisfactory way 
of grinding the pins for their intended use. 

Convenient forms of shop trucks are shown in Fig. 16. 
The one at the right is for holding center heads, which 
are held by pins, as shown. At the left is another form 
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Devices for Protecting Grinding 
Wheels* 
By R. G. WILLIAMs 


For the purpose of obtaining data and observations on 
the relative protection offered by an approved type of pro- 
tection hood and approved beveled steel flanges, the Nor- 
ton Co., through their research laboratories, recently con- 
ducted a series of tests. 

The testing equipment consisted of an uptodate grind- 
ing-wheel stand driven by a 714-hp. gasoline engine. A 
wooden framework of heavy timbers was built over the 
side on which the flanges were tested, to intercept pieces 
of the wheels which might possibly break off outside the 
flanges. In all the tests the wheels were operated at 6000 
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of truck with shelves for holding assembled lacing tools. 
Both types of truck are provided with swivel wheels or 
casters, so as to be easily turned in such close quarters 
as are often met under the crowded conditions of the 
shop. It is becoming more and more evident that the 
question of the conveyance of material through the shop 
has been too long neglected. 


& 


In a large pipe manufacturing plant, specializing on pipe 
for underground purposes, the following process for wrap- 
ping such pipe with impregnated burlap in order to prevent 
corrosion and at the same time secure greater mechanical 
strength of the common protective coatings during transpor- 
tation and installation, is given in “Engineering News”: 


The pipes are dipped in the regular pipe coating (“min- 
eral rubber’) as usual and, after this coat has set, they are 
sent to a wrapping machine in which the pipes are rotated on 
centers. What corresponds to the bed of a lathe in this case 
carries a shallow —~ containing pipe coating maintained in 
a liquid condition by a furnace built under the pan. A car- 
riage travels longitudinally over the pan carrying burlap 
strips 18 in. wide and wound on a reel. They are unwound 
from the reel, and wrapped on the pipe by the rotation of 
the latter and in saves from the reel to the pipe the bur- 
lap is passed, by means of guide rolls, through the coating in 
the pan so that it becomes thoroughly soaked. The com- 
bination of the rotating motion of the pipe and the longitudi- 
nal travel of the carriage results in giving the pipe a spiral- 
wound burlap covering, with a lap of about an inch and 
strongly adhesive to the pipe. 
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ft. per min. peripheral speed, this being carefully regu- 


lated immediately before test. 
Hoop Tests 
The wheels used for the hood tests were 16x2x134 in. 
alundum vitrified of various grains and grades, and had 
parallel sides. The hood was of modern type, and the 
wheels were mounted between relieved, cast-iron flanges 
8 in. in diameter. One layer of blotting paper of standard 
thickness was used between the wheel and each flange. 
The nut on the spindle was not tightened excessively, but 
drawn up to hold the wheel firmly. 
The wheels in the hood tests were broken by dropping 
a steel wedge between the rest and the side of the wheel 
in such a manner as to give a severe blow. The object 
was to duplicate as nearly as possible one of the most fre- 
quent causes of accident, that of the work being caught 
between the rest and the wheel. 


FLANGE TEstTs 


The wheels used were all 24x214x1%4-in. alundum vit- 





*Presented before the American Society of Mechanical En- 
gineers at New Haven, Conn, 
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rified grain 14, grade O, tapered both sides, 34 in. to the 
foot, with a flat at the center, of 4 in. diameter. One 
thickness of standard blotting paper was used between the 
wheel and each flange. In these tests, five sets of re- 
lieved steel flanges tapered 34 in. to the foot were used, 
of 12, 14, 16, 18 and 20 in. in diameter. 

The wheels in these tests were broken by swinging a 
130-lb. 
This method of breakage corresponds to a common cause 
of accident when heavy castings, which are suspended by 
tackle above the wheel, are carelessly allowed to strike the 


cast-iron weight against the side of the wheel. 


side of the wheel with enough force to cause breakage. 
The manner in which a wheel is broken is not important 


are being 


when protection devices for grinding wheels 








Tests TO SHOW THE 


though the wheels were broken by dif- 


the hood tests and the flange tests, the 


studied, so even 


ferent methods in 
results obtained are comparative from the point of view 
of protection to an operator. 
OBSERVATIONS 
l In none of the hood tests did a piece of the wheel leave 
The tests 


the hood in a way that could have caused damage. 


show conclusively that a well designed protection hood, 
made of the right material, and properly adjusted, affords 
ample protection for straight-side wheels even when they 
are mounted between standard straight relieved flanges one- 


half the diameter of the wheel 
2. It is possible to break pieces from a wheel by 
there is only 2 in. of the wheel projecting beyond 


a severe 


blow when 


the flanges With protection flanges, no matter how little 
the wheel projects beyond the flanges, an operator has no 
protection from injury in case a piece of the wheel breaks 
off outside of the flanges, whereas with 2 hood, protection 
is almost absolute. 
DISCUSSION 
] It was not the intention to obtain data from which 


standard specifications for hoods and flanges could be drawn: 


nevertheless, the tests as a whole brought out a number of 
points which could be so used 

2 If specifications for hoods for rough grinding are 
drawn, they should not only require a certain strength as 
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determined by the design and material used, but they should 
also require that the top end of hoods have some sliding- 
tongue device, which can be adjusted as the grinding wheel 
and thus offer at all times the maximum protection 
They should also contain a definite statement as to 
the maximum exposed grinding surface allowable for the 
common varieties of grinding. For example: Can 60, 70 or 
80 deg. of grinding surface be exposed on the type of machine 
known as the floor stand? Such specifications should also 
state the minimum size wheel allowable in a hood of given 
dimensions. 
2 2 
are now used, 
hoods without 
where a hood is 
next best method 
THEORETICAL CONSIDERATIONS 


flanges is dependent 


wears, 
possible. 


majority of instances where protection flanges 
ample protection can be obtained by means of 
such flanges. However, there are conditions 
not practical and where flanges offer the 
of protection. 


The amount of protection offered by 


upon the following: 





Fig. .5 


GRINDING-WHEEL GUARDS 
A—The ability of the flanges to resist wedging action of 
a broken piece of the wheel. 

B—tThe size of the flanges. 

C—Bevel of the wheel. 

D—Peripheral velocity of the wheel. 

E—Mass of the wheel 

F—Degree of safety. 

Degree of safety, as here used, expresses the relationship 
between the thickness of the wheel at the hub and the thick- 


ness of the wheel at the point where the outer edge of the 
flanges bears on the wheel. In other words, it is an expres- 
sion which indicates how much the flanges must spread in 
order to let out a broken sector of the wheel. 

1 If the force with which a sector tends to come out of 
protection flanges is great enough to spread the flanges, then 
a sufficient amount of protection is not present. Sufficient 
protection can be obtained by (a) increasing the thickness 


of the flanges, (b) using flanges of a material with a greater 
modulus of elasticity, (c) increasing the diameter of the 
flanges, or (d) increasing the taper per foot of the wheel. 


FORMULATING STANDARD SPECIFICATIONS 


Some figures obtained from the 16-in. diameter flange 
test give a basis on which standard specifications may be 
formulated. The combination of factors present, in this 
case resulted in what could be termed a critical condition. 
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The wheel broke into four almost equal pieces, the 
weights of which were about 2314 lb. The peripheral 
velocity of the wheel was 6000 ft. per min. The wheel 
was tapered %4 in. to the foot, the taper ending 2 in. from 
the center of the wheel. For a sector to fly out of the 
16-in. diameter flanges, the flanges had to spread a total 
After the breakage, it was found that the sec 
51% in. and the flanges 
or nearly the required 


of 34 in. 
tors had moved out a little over 


had spread a little over 44 in., 


distance to let out the sectors. 

1. The shape of the flanges used was such that it has 
been found impractical to consider them as cantilevers of the 
same cross-sectional area, and therefore, the acting forces 
in the above case and the exact factor of safety cannot be 
readily calculated. For this reason we cannot deduce definite 
formula relations between the several factors involved, When 
further tests are conducted, flunges will be used of a-shape 
which will allow such calculations. We-can, however, find a 
proportional relation which expresses the relative degree of 
wheels and flanges. 


safety with différent size 
2. Flanges with a 20-in. diameter must open 1 in. to let 
out a sector. This distance is 334 per cent. more than in the 


case cited above, so that 20-in. flanges of the same stiffness 


as the 16-in. flanges would just about hold the quarter sector 
of a wheel of 334 per cent. greater mass. A 24-in. wheel of 
334 per cent. more mass than the 24x2%-in. wheel cited above 
would be a wheel about 24x3% in 

Since 20-in. flangés are as large 
wheels 24 in. in diameter, it is*quite obvious that 24-in. wheeis 
of a thickness greater than 3% in. are not safely guarded by 
means of %-in. taper protection flanges, untess the flanges 
are made more rigid than most of the existing type of flange» 
factor of 


as is practical to use on 


3. Standard specifications should require a 
safety of at least two. This requires a greater taper than 
% in. to the foot, or the use of very heavy steel flanges 

CONCLUSIONS 

i. The tests conducted and the mathematical deductions 
given above show that protection hoods provide greate! 
safety than do safety flanges 

2. The protection offered by any given taper decreases 
with a decreased diameter of the wheel. To provide equal 


safety on all sizes of wheels would require, therefore, a grad- 
uated difference in taper. 

3. A hood with an adjustable tongue furnishes equal pro 
tection for a wide range in the diameter of wheel 

4. Second to safety, the cost of operating a given grinding 
machine is of vital interest. In this respect adjustable hooas 
have the better of the argument, for, as the wheel wears 
protection flanges must be changed frequently Such chang: 
involves the removal and remounting of the two flanges and 
wheel, whereas in the case of a hood the change would mere- 
ly involve adjustment. 

5. To provide adequate protection for 
thicker, the thickness (hence the weight) of the flanges would 
have to be increased beyond those of any flange now on the 
market. This would mean added momentum to the revolving 
spindle, which in turn would require greater rigidity 
strength than is to be found in the large majerity of present- 


setscrew 


wheels 3 in. and 


and 


day grinding machines 
6. Since the face of a tapered wheel becomes wider as the 
is caused in all 


diameter decreases, serious inconvenience 
grinding where the wheel must work in a slot 

7. Tapered wheels do not permit the grinding of right- 
angle shoulders as do straight wheels 


8. Laws in almost every country require the removal of 
dust from grinding. This requires the use of a hood, and if 
a hood must be used, it might just as well be strong enough 
to offer protection in case of accident 
9. A proper hood offers complete 
flanges cannot offer this complete protection, but in instances 
where a hood would interfere with the proper use of the 
wheel, flanges offer the next best method of protection 


protection. Protection 


The illustrations show a few of the interesting features 
Fig. 1 gives a general view 


brought out in these tests. 
of the testing equipment, a Norton 1%4-in. floor stand, 
this being a heavy and rigid grinder, giving a surface 
speed of 6000 ft. for all tests. 

Fig. 2 
flange test. 
iron weight of 130 |b. against the side of the wheel. 


shows the method of breaking the wheels in the 
The wheels were broken bv bringing a cast- 
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Fig. 3 shows two 18x1%-in. alundum wheels mounted 
together and separated by three thicknesses of blotting 
paper. In this test it was attempted to cause breakage 
by dropping various metallic objects such as nuts, bolts 
and wedges, between the rests on the face of the wheel. 
After several attempts the wheels were 
gouged to a depth of 114 in. and the same breaking pro- 
It was not possible to break the wheels 
Breakage was finally caused by dropping 


unsuccessful 


cess employed. 
in this manner. 
a wedge between the rest and the side of the wheel. It 
will be noted that although the wheels were broken in 
many pieces none of these escaped from the hood. 

Fig. 4 shows a 24-in. wheel, 24%4-in. face held by 14-in. 
sieel flanges which were relieved and tapered ¥, in. to 
the foot. This wheel did not break into as many pieces as 
the wheel held in 12-in. flanges, but approximately three- 
quarters of the wheel escaped from the flanges. 

5 shows the same kind of a wheel held in 20-in. 
These 


“ig. 
flanges, leaving only 2 in. outside of the flange. 
elso tapered 34 in. to the foot, and it will be noted that 
the flanges. 

os 
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all pieces are retained bj 


Four Jig Clamps 


By Witiiam H. Appts 

The jig clamps shown in the accompanying cuts are 
useful in many ways. Variations of Fig. 1 mav be used 
effectively wherever it is necessary to clamp work to be 
machined. The principal parts of this fixture include 


the clamping lever A, which should be made of a good 


quality of case-harde ning stor k. or tool steel, The lever 
the clamping screw B. Tightening this 
rotates A on the stud (. It will be noted that this 
movement is forward and downward, which tends to pre- 
vent the cocking of the work in the fixture. The stand- 


ard for this device mav be cast as part of the base, or 


is actuated by 
scTeW 


inserted in the machine platen. 

The clamp shown in Fig. 2, accomplishes much the 
same purpose as the one just described, but is more rigid, 
and may be used for heavy roughing operations in the 


milling machine. The « 


lamping member A may be ma- 
chined in strips from openhearth case-hardening stock, 
then cut into the required lengths. After drilling the 
bolt hole, the part is ready for hardening. The female 
shown at B machined in the jig 
After drilling and tapping the clamp-screw hole 
This is ae- 
through the 


form should now be 


hase, 
in the base, the parts are ready for assembly. 
the 
clamping member, stringing the release spring D on the 
It is possible with this form of clamp, to hold 


complished by passing capscrew C 
screw. 
large numbers of small] parts on a planer or milling ma- 
chine. 

The locking device, Fig. 3, 
clamping work in drill jigs. 


is of special service in 
Work that smal] 
amount of clamping surface is handled very speedily. 
The column stud A is made of drill rod of suitable size. 
The grip nut B may be cast in quantities. This should 
now be drilled, tapped, undercut and milled as shown. 
The two small holes ( contain coil springs that are used 
for tension springs. The barrel D is a casting, bored to 
slip over the stud easily. The clamping pad F mav be 
shaped to fit the work. In plane with, and at richt angles 
to the pad, is placed the lug F, and a similar lug is placed 
directly opposite the pad at G. In assembling, the small 


has a 
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coil springs are inserted in the holes in the nut, then 
holding them in place, the nut is slipped over the collar 
on the barrel, and the assembly placed on the stud. A 
small stop pin should be placed in the jig base, as shown 
at H. In unscrewing the nut, the clamp turns through 
the quadrant inclosed by the lugs ¥ and @ and stops. 
This clears the work of the clamp, and allows it to be 
lifted out. Reversing the operation swings the clamp 
into position and clamps the work. This form is of es- 
pecial advantage in box jigs, where the work is inverted. 

The clamp, Fig. 4, is of the internal expanding type, 
and with variations as to shape, may be applied to many 
classes of work. As described, this jig holds a casting 
of channel shape, shown at A. The base was first ma- 
chined to angle-plate form, then the channel B was planed 
to fit the upper half of clamping member C. The parts C 
and D are first planed as one solid piece, then the hole 
shown at £ is drilled. This latter forms a bearing for the 
hinge pin. The block, still one piece, is now doweled and 
fastened to the angle plate. The large hole F for the 
clamping screw is now drilled through the angle plate, 
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Four Jia CLAMPS 


into the block. The dowel holes GG and the spring holes 
HH are also drilled through the plate into the block at 
this time. The block is now removed from the angle 
plate, and parted, forming the two pieces, as shown. The 
part D is now doweled to C at J, the holes C being cut 
oversize to permit the proper rolling action. These dowels 
keep D from shifting lengthwise. The stud hole in D 
is now tapped, the releasing springs are next inserted in 
holes HH, and the hinge pin pressed in the hole drilled 
when the block was solid. After placing the clamping 
stud, the jig is ready to be hardened and ground at 
all bearing points. Tightening the screw causes D to 
float down and inward, clamping the work securely in 
place. 


os 
ve 


In requesting appropriations for the next fiscal year the 
Bureau of Mines points out that in 1911 the total value of 
the petroleum produced in this country was $134,044,752: that 
of the natural gas usefully produced was $74,127,534. The 
magnitude of the petroleum industry, the increasing value 
of petroleum and natural gas as fuel, and the rapid decline of 
the yield from many fields emphasize the need of conducting 
inquiries concerning the mining, treatment and utilization of 
petroleum and natural gas. 
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Wrought-Iron Castings 
SPECIAL CORRESPONDENCE 


The illustrations show samples of a line of castings 
the marketing of which is in the hands of F. W. Parker, 
Consulting Engineer, 39 Cortlandt St., New York. 

The term “wrought-iron castings” seems decidedly 
paradoxical, according to what we have heretofore known 
of wrought iron and the usual manner of working it, 
but these are castings produced by means of a secret 
process, lately introduced into the United States from 
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Germany. They have been shown, by tests, to possess 
practically all of the physical properties of wrought-iron 
forgings. 

The metal shows a tensile strength of 75,000 lb. per 
sq.in. (which is stronger than ordinary wrought iron), 
and over 15 per cent. elongation, with 35 per cent. reduc- 
tion in area. The structure is remarkably close and free 
from blow holes, and on a water-pressure test of 1500 
lb. per sq.in. (all the pressure available) the elbow, 
shown collapsed at B, proved tight. 

The metal is tough and uniform in quality and can be 
bent hot or cold to a sharp right angle, can be drawn out, 
hammered down to a feather edge, welded and otherwise 
treated without fear of injury. It does not “chill”. when 
cast, but is soft and easily machined, requires no anneal- 
ing nor any treatment different from that for ordinary 
gray-iron castings and can therefore go direct to the ma- 
chine from the sand. 

The metal used in this new process is liquid when 
melted and very free flowing, so that whatever can be 
made in gray iron can be produced in a similar manner 
in wrought iron. 

In the halftone the lever A was originally cast straight 
and bent to the desired shape. It shows no surface cracks 
or even tension lines. The ell shown at B was threaded, 
tested under pressure and then flattened cold. It shows 
absolutely no cracks at the fold of the metal. The metal 
is very tough. The piece shown at C was cast straight, 
and bent cold without showing cracks. The piece shown 
at D was sawed in half. The metal shows clear and uni- 
form and there is no sign of the sponginess so often found 
in malleable castings; a defect of some importance for 
certain classes of work. 
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Standardizing Machinery® 


By Frep H. CoLvin 


SYNOPSIS—The paper contains suggestions as to some 
parts of the machine tools which might be standardized, 
and points out the disadvantages of carrying this too far. 
The standardizing of the names of machine parts is more 
important than of the names of the machines themselves. 


os 
ve 


The advantages of standardization of parts, which are, 
or may be, used together, are becoming more and more 
apparent in ali manufacturing and are now being con- 
sidered by builders of such machines as lathes, planers, 
millers and the like. The question is, how far can this 
be carried, for if carried too far, it might become a detri- 
ment rather than a help. 

The builders of millers decided some years ago upon a 
standard of capacity, so that a buyer knows that a No. 2 
miller of neariy any standard make has a table move- 
ment of 28x8 in. This does not, however, say how much 
power each machine has nor specify its size of spindle or 
similar perts. 

Lathe and planer builders give nominal sizes in inches 
and feet, but there is no way of knowing from a list of a 
14-in. lathe whether it swings 15 or 16 in., or whether a 
36x36-in. vlaner will take in 37 or 38 in. between hous- 
ings and under the rail. One effect of this is to allow a 
lathe that will actually swing 16 in. to be listed as and 
sold for the price of a 14-in. without the odium of cutting 
the price. Some over-size allowance must, of course, be 
made. but the general opinion seems to place this at not 
over 1 in., so that a 14-in. lathe will swing over 14 but 
not over 15 in., with the same allowance on planers and 
other machines. 

After standardizing the work-holding capacity of ma- 
chines, the question of what parts can be standardized 
to advantage must be considered. How far is it desirable 
to go, even were standardization not an extremely difficult 
proposition, and is it desirable to standardize any parts 
which are not used interchangeably in the modern shop? 
Assum‘rg that these are the only parts to standardize, 
which parts are they? 

Slots which are used to hold fixtures, as in miller 
tables «nd in planers, fall easily in the list of desirable 
parts to be standardized and this might easily be ex- 
tended to lathe carriages, boring mills and other machines 
to which fixtures are attached. The adopting of a few 
sizes of T-slots and the apportioning of a definite size to 
certain sizes of millers, would enable fixtures to be trans- 
ferred from one make of machine to another of the same 
size. Should it happen to be desirable to use this at- 
tachmeut on a large miller or on a planer or boring mill 
it mighi be necessary to use adapters. These, however, 
could also be standard. Definite T-slots could be assigned 
to 36-in. and other sizes of boring mills, and the like, 
these being determined by the experience of the user as 
well as the maker. The exact size, however, is not of so 
much importance as the fact that they be standardized. 

Standard bolt and capscrew head sizes are a great con- 
venience. The machine with a single wrench to fit all 
bolts, teol block, carriage stops, and the like, is not often 
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impossible, if it be made double-ended, and while it may 
not be advisable to limit design by standardizing the 
size of bolts on a 16-in, lathe, there are probably many 
cases where they might be interchangeable witheut detri- 
ment. Beyond this, the problem becomes increasingly 
difficult. . 

There are some who advocate the standardization of 
lathe spindles, bearings and noses, but this seems to be 
treading on dangerous ground as well as being of doubtful 
utility. While there may be cases where it is convenient 
to be able to interchange chucks and faceplates, these are 
few and far between in modern manufacturing. It may 
be a convenience in the jobbing shop, but it is seldom 
used elsewhere and is not to be considered where accurate 
work is te be done. Those who have tried know that it 
is impossible to secure really accurate work unless a piece 
is finished at one setting of the chuck, In many cases a 
special chucking plate or seat being turned out whenever 
a new lot is to be done. 

Light work does not require a heavy lathe nor will it 
stand the heavy cuts of which the modern lathe is pos- 
sible, so that unless we have standards for light and heavy 
lathes, it would be a hardship rather than a benefit. The 
sizes of spindles and bearings should be left to the de- 
signer and the buyer can select whatever he needs. 

After we have considered the standardization of parts 
we can well spend a few moments on the question of 
names of machines and parts, especially the latter, for 
while many of us believe that the present naming of many 
of our machines is crude if not incorrect, there is little 
confusion caused by mistaking the kind of machine which 
may be meant, either in conversation or in writing. But 
when it comes to parts of machines, it is a very different 
story. Nearly every maker and user knows of exasperat- 
ing delays in supplying and securing parts of machines 
owing to a lack of uniformity in names. This often neces- 
sitates the writing of several letters, and, with machines 
standing idle, the cost of delays mounts up to a large 
figure during a year. 

Many manufacturers supply a list of parts of their ma- 
chines and in most cases illustrate the part itself so that 
there can be little difficulty in distinguishing it.. Un- 
fortunately, however, few shops keep these lists where 
they are handy, and when it becomes necessary to send 
for a repair part they designate it by the terms used in 
that locality for similar pieces, as is very natural. 

A little attention in the naming of machine parts would 
obviate much of this difficulty. It is a process of educa- 
tion, and if we will begin by naming parts according to 
the service they perform, much difficulty can be elimi- 
nated. This is already done to a considerable extent, as 
in the use of such terms as “lead” screw, “feed” rod and 
similar names. Such names, however, as “cat head,” 
“tumbler gear,” “planer harp,” and the like, form a. sep- 
arate language which must be learned the same as San- 
skrit or Esperanto. 

Another example of confusion in this way is the nam- 
ing of the handle by which a turret slide is advanced to 
the work. This is commonly known as a pilot wheel on 
account of its resemblance to the wheel used by a pilot 
in controlling the course of his vessel. In some parts 
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of the country, however, it is known as a “turnstile” and 
a “spider,” although the latter name has a very different 
meaning to most of us. 

[f we could devise some means of designating the ma- 
chine parts by the work they perform without having 
the names too cumbersome, it would seem as though the 
matter might be simplified, and at the present time, this 
appears to be more important than the naming of the 
machines themselves, however badly they may be in need 
of a more rational designation. 

Another field of standardization that 
portant benefits to the user is that of the electric motors 
At present, there is 


promises im- 


designed to be applied to machines. 
no uniformity in speeds, powers and general dimensions. 
Thus it is practically impossible to design the details for 
attaching a motor to a machine until the precise specifica- 
tions of the particular motor to be used are obtained from 
the motor builder. A great benefit would be conferred 
upon all motor users if the following points could be 
standardized: the voltage and speed for direct-current 
motors from, say; 14 to 50 hp., the voltage, cycles and 
speeds for alternating-current motors for the same range 
of power, the outline of the feet with the location of bolt 
holes, the diameter of the armature shaft, size of keyway 
and distance from shaft shoulder to center of figure of 
motor, the distance from the center of the shaft to the 
bottom of the feet, and the general clearance dimensions 
for the outside of the motor. In 1910 these details, and 
others, were considered by a committee of the National 
Machine Tool Builders’ Association, codperating with a 
similar committee of the Association of Ameri¢éan Motor 
Manufacturers. A number of features were recommended, 
but these have not been put into effect. Meanwhile, motor 
users are subjected to annoying delays and difficulties in 
ipplying motors to machines, 

[t must not be thought that the standardization of ma- 
chine details is a difficult matter. It is much more diffi- 
cult in theory and in consideration than in adoption and 
application. the United Shoe Ma- 
chinery Co. established a department to standardize de- 
tails of the 250 or more machines that they built at that 
The machines under consideration had been built 


Some 10 years ago, 


time. 
over a period of 36 or 40 years by a large number of dif- 
ferent designers in many different shops. Thus uniform- 
ity did not exist. In fact, it is safe to say that there was 
less uniformity in regard to general details of these ma- 
chines than will be found among the details of machines 
of the same general class built today by representative 
manufacturers. For a generation, shoe machinery had 
been leased on rovalty to the shoe manufacturer, and the 
machinery-building company was under obligation to fur- 
nish spare parts. Thus, changes in detail of necessity 
might interfere seriously with a well established business. 
However, the advantages for standardization were so 
great, that the possible disadvantages were overweighed 
and the work started. It was carried through to com- 
pletion during a period of about a year, and, although 
at first some little confusion and difficulty occurred in 
furnishing spare parts to old machines, these difficulties 
rapidly disappeared and the advantages of uniformity 
became apparent. 

Standardization must never be undertaken in a weak- 
kneed fashion. It must be approached courageously, with 
the exercise of good judgment, but an appreciation that 
difficulties, if they arise, will be only temporary in char- 
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acter. It is far better to have some difficulty for a year 
or two than to hamper the use and application of ma- 
chines for a generation. Even though it is impractical 
to change the details on existing machines that have been 
on the market for some time, the newer details can be 
employed in fresh designs, which are constantly being 
brought out. After the lapse of a few years, the old order 
of things has disappeared and the new is firmly installed 
with its attendant advantages. The attitude should be 
one of attack when such a problem is presented, attack 
with the determination of finding one detail and making 
that uniform, instead of giving prolonged consideration 
to the possible difficulties and disadvantages. 
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Piston Ring Attachment for a Gisholt 
Lathe 


EDITORIAL CORRESPONDENCE 


In the illustration is shown an attachment for a Gis- 
holt turret lathe, made in the shops of the Sullivan Ma- 
chinery Co., Chicago, Ill. It is designed to turn piston- 
ring castings eccentric while the bar in the turret bores 
them concentric. 

The device is operated by an eccentric placed on 


the 














ATTACHMENT For GISHOLT LATHE 


end of the spindle next to the gear A. One end of the 
connecting-rod B is placed over this and the other end 
is placed over the pin C in the block D. This block is car- 
ried in ways in a rocker-arm E, so that it may be ad- 
justed up or down by turning the handle F, which op- 
erates the screw G, Adjustment of the block in the rock- 
er-arm regulates the amount of the stroke of the arm, and 
consequently the amount which the piston-ring casting 
is turned eccentric. The rocker-arm is keyed to the shaft 
1, carrying a shorter rocker-arm J at the opposite end. 
The connecting-rod J connects this arm to the tool car- 
riage, so that if the cross-slide screw is disconnected and 
the attachment is in operation, the tool carriage will move 
in or out, as the spindle turns. 

The ease with which the amount of eccentricity may 
be regulated with this device and the excellence of its 
entire construction places it above most of the makeshift 
devices so often seen. When disconnected it in no way 
interferes with the operation of the machine for the regu- 
lar course of work. 
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Foundry Work on Printing Presses 


By Ropert 


SYNOPSIS—A_ pattern-storage department and the 
method employed to have any changes or new patterns 
made as required for the presses. Some of the foundry 
operations, including the molding of a large frame, and 
views of the mold separale and assembled. Molding print- 
ing-press cylinders, one mold being shown partly built 
up and another ready for pouring the metal. 
$4 

In the foundry department of R. Hoe & Co., the pat- 
terns are numbered in sequence on the drawings, so that 
when a drawing is sent to the pattern shop, the clerk can 
see immediately, by referring to his records, whether the 
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Fig. 1 shows a part of one of the pattern-storage lofts. 
It will be seen that the smaller patterns are carried on 
shelves on the front of which are placed symbols and 
numbers. Similar symbols and numbers are painted on 
the patterns and this enables the man in charge to easily 
find any desired pattern, or return it after it has been 
used. The larger patterns are placed in compartments 
similar to those on the right of the illustration, the neces- 
sary information being carried on a ticket at the side of 
each compartment. Some idea of the number of patterns 
carried at this plant may be gathered from the halftone. 











Fig. 1. 


part is a new design or one that has been made before. 
Should the design be such that a pattern already made 
may be changed to fit its needs the drawing bears the note 
“Pattern Alt.” The clerk can thus easily distinguish 
whether the design demands a new pattern, an alteration, 
or the use of one already in stock. If a pattern is altered, 
the fact is noted so that it can be easily located should 
it ever be necessary to change it back to its original form. 


x 





Fic. ?. Drac or Moup ror Sipe Frame 





View In Pav 
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In fact, many patterns are carried which are over 30 years 
old. These are kept in stock in case they should be called 
for ina replacement order for one of the old presses. 
The molding of one of the large side frames is a green- 
A view of the drag side of the mold after 
the pattern has been rammed and removed, ready for plac- 
ing the cope in position, is shown in Fig. 2. The cope, 
part of which may be seen, is at the left of the halftone. 


-” pee ome 


sund operation. 
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Fie. 3. Tur Cope 1x Posttrion on Mop 
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Fig. 3 shows the cope set in position on the mold, 
ready to be prepared for pouring. The supports neces- 
sary may be seen by the large number of irons resting on 
cross-rails of the flask thus helping to support the sand. 

The molding of the cylinders which carry the type on 
the press is shown in Fig. 4. Owing to the length of 
these castings the molding operation is performed in a pit. 
The mold A is shown partly built up with some of the 
flask sections rammed with the sand. The core is fitted 
with an eye-bolt to permit of its being conveniently re- 
moved after the mold is finally built up. 

The mold B is shown ready for pouring, all the flask 
sections having been rammed up, the core removed and 
the baked core placed in position. The bolts shown on 
each side of the mold are for holding the flask sections in 
position while the cylinder casting is poured. 


MoupinG A SMALL Sipe FRAME 


Fig. 5 shows the cope and drag ready to be placed 
together for molding a small side frame.“ The drag A 
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It is of great commercial importance that we do every- 
thing not only to prevent disease, but to raise the standard 
of health to the highest point. Disease causes a large ex- 
penditure of money. 

A number of concerns have now established a medical 
service in connection with their plants, and in every case 
the service has paid for itself many times over. It is no 
longer a debatable question of policy, but simply a matter 
of detail and method in installation. 

I recently had the opportunity of hearing a lecture on 
“Shop Hygiene and First Aid to the Injured.” This lec- 
ture was delivered before a class of young medical stu- 
dents by a shop-hygiene expert, who cited a case in the 
armature-winding room of a well known electrical-manu- 
facturing concern, where neglect of a trivial injury re- 
sulted in pain and suffering for three months, loss of 
service and much expense to the firm. In another case 
the work of 150 employees was crippled for a week 
through the spreading of tonsilitis from one neglected 
case to all the girls employed in one department. The 
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Fig. 4. Motpinac Press CYLINDERS 

has been rammed and the pattern B removed. The cope 
C is shown with a number of the molders’ tools laid upon 
it, which are used to correct any defects. The cope is 
then ready to be placed on the drag. The flask will then 
be in a position for the pouring operation. 

The foundry at this plant is uptodate in every particu- 
lar, being lofty and well ventilated, and is fitted with 
benches arranged at a convenient height for small mold- 
ing operations. A track is placed to enable the castings 
or other weights to be quickly removed to the yard. 
Electric cranes handle the molten metal and convey it 
t the various prepared molding flasks. 
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First Aid at Pierce-Arrow Factory 


By J. F. Lovesoy 


The establishment of medical centers in plants is grow- 
ing, not only for the treatment of injuries, but also for 
the prevention of ill health and the spread of disease. 
Workmen cannot be convinced that they should employ 
« physician for slight ailments, yet these, if neglected, 
often involve serious illness. 

That it pays to safeguard a workman from accident 
by covering gears or placing guard rails about pulleys and 
belts is a conclusion that is obvious. Nevertheless, urtil 
recent years but little was done. Not so obvious but just 
as far-reaching in its results is the safeguarding of em- 


ployees from disease. 


Fic. 5. Moup ror a SMALL Sipe FRAME 

financial loss would have sufficed to run a medical office 
for a year. Almost every superintendent can recall from 
his own experience scores of instances similar to those 
stated. 

The first-aid hospital recently established at the Pierce- 
Arrow factory consists of a room 22 ft. square, located in 
a position where plenty of fresh air and light are always 
at hand and with a carefully selected equipment. It con- 
tains a desk, a cabinet used for instruments, two glass- 
topped tables for dressings, one about 20 in., the other 
about 30 in. high, a sterilizer for instruments and dress- 
ings, an examining table, and a leather couch. Besides 
this, there are numerous solution instruments, 
dressings and the like. A first-aid registered nurse is 
always to be found in the room, opening and closing at 
the regular factory hours, 7:10 a.m. to 5:30 p.m. 

All injuries, such as scratches, cuts, bruises, foreign 
matter in the eye, and splinters in the hands, are given 
antiseptic treatment as a matter of routine. Colds and 
sore throats which are contagious are treated as such, and 


bowls, 


not allowed to spread. 

Tn case an employee is injured, he visits the nurse for 
treatment. Should the injury only be slight, medical at- 
tention is given him on the spot, but should it be serious, 
the nurse gives first aid and the patient is conveyed to 
the doctor nearby, or the doctor may be called to the 


factory. 
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Some Tools Used in an Elevator Shop 


EDITORIAL CORRESPONDENCE 


SYNOPSIS—A drill jig which holds two castings that 
are located with fittings through the cores, enabling heavy 
cuts to be taken and producing good results. A graduated 
fiature for locating the position of keyways to be ma- 
chined and for testing them. Fixtures for making babbitt 
lining, and babbitting bearings. These tools make it pos- 
sigle to handle the work conveniently. 
x“ 

The halftone, Fig. 1, shows the jig used for drilling the 
main bracket for the safety brake of elevators manufac- 
tured by the A. B. See Electric Elevator Co., Jersey City, 
N. J. The jig holds two castings at once, which are lo- 
cated by the screws A in plates on each side of the tool, 
and a finished pad against which the surface B is forced 
by the straps C. The two large holes D are drilled first, 
then the plugs F are placed through the jig bushings 
into these holes, thus acting as a steady when drilling 
the four smaller holes in each casting. These holes are 
afterward tapped outside of the jig. 

Fig. 2 is the drill jig for the brake lever. The cast- 
ing is first milled and these surfaces are used for aligning 
the lever in the jig. The jig is located by the screw A, 


the screws in the strap B forcing the casting down against 
it. It is held down into the jig by the screw C and onto 
the finished pads by the screw D. The casting is drilled 
and reamed complete, in the jig, slip bushings being pro- 
vided for that purpose. The reamer £ is used for ma- 
chining the large hole F. The jig is placed on the feet G 
when drilling the hole H. 


DRILLING THE LEVER ON THE SAretry DevIce 


The safety-device gripping lever is drilled in the man- 
ner shown in Fig. 3. The castings are located in the jig 
by the screws A forcing them back against finished pads 
and are held down in the jig by the screws B. The cast- 
ings are drilled and reamed complete before removal 
from the jig. 

The jig used for drilling the brake shoes for the safety 
device is shown in Fig. 4. It holds two castings which 
are located by the screws A, one for each casting. These 
castings are forced down against the stop by the wing 
screw B. The shoe is held ‘down by the screw (, which 
is drilled at an angle, thus forcing the casting down as 
well as into the jig. 


One of the castings after being 
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DRILLING THE Sarety-Gripprne LEVER 
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drilled is shown in front of the jig. This operation is 
performed in a Foote-Burt two-spindle drilling machine. 

The jig used for drilling the motor arm is shown in Fig. 
5. The center hole of the casting, which has been bored 
in a previous operation, sets over a register plug in the 
plate A. The pin B (which is made eccentric) is then 
revolved by means of the square machined on the end, 
thus raising the casting against the drill plate (. Various 
drill plates C and registers A are made to suit different 
castings, thus giving this tool a universal use. 

To suit the various heights of castings which are drilled 
in this jig, the supporting base D can be moved on the 


=? 
, 


angle plate E, the vertical grooves into which the tongues 
of the base D fit, producing the desired alignment. The 
screw block F’ is used to give the required fine adjustment 
for the supporting base, being set by means of the schew in 
the top, so that the eccentric pin B is at or near its maxi- 
mum throw when the casting is against the drill plate C. 

The fixture, Fig. 6, is used for obtaining and testing 
the various positions of keyways in shafts. The shaft A 
is placed into one end of the fixture and a key put into 
the spline B, which is already machined. The index on 


the knurled sleeve is then placed to the desired angle the Fie, 9, BABpirtine FrIxture ror Screw. Bearinas 
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second keyway should be cut, and the sleeve locked by 
means of the knurled screw C. After this has been ac- 


complished it will then be easy to mark lines on 


the shaft from the keyway cut in the sleeve D and the 
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keyway machined in the shaft. This fixture is also 
used as a check on the shaft, the graduations showing 
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Fic. 11. Hypraviic STRAIGHTENING MACHINE, PUMP SIDE 
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the accuracy of the varicus keyways in relation to each 
other. 

Fig. 7 shows a windlass made and used in the shop for 
removing castings or other weights to any desired part of 
the shop. The windlass is driven by a 5-hp., 220-volt, 20- 
ampere motor, which runs at 1150 r.p.m. The windlass 
drum is about 8 in. at the smallest diameter and is driven 
by worm and wormwheel at a reduction of 45 to 1. 


BABBITT LINING FIXTURES 


The fixture used for making the elevator guides is 
shown in Fig. 8. When the fixture is in the position 
shown, it is ready for pouring the babbitt into the trough 
A. The handle B, which is connected by means of a left 


MACHINIST 


Vol. 39, No. 25 


The molten babbitt is poured into the trough A and 
flows down and around the core shaft. One of the cast- 
ings after being poured is shown on top of the fixture. It 
will be noticed that the oil groove is cast in the bearing, 
the core shaft being provided with a key (as seen in Fig. 
9) for that purpose. After the bearing is poured the 
fixture is revolved back to the horizontal position when 
the bearing may be removed from the fixture. 


HyYpDRAULIC STRAIGHTENING MACHINE 


A machine used for straightening bar or channel stock 
and similar work is shown in Fig. 11. This is a Watson- 


Stillman press with a 2-in. stroke and operated by means 
of four cylinders. 


The rams for the cylinders are 2 and 





and right thread to the two sides C of the fixture, is then 
revolved. This motion draws away the side from the lin- 
ing which has been cast in the mold. The lever D is 
then raised, carrying the lining casting, and the edge of 
the lever drops between the inclined ejector plates LZ. 
This forces off the cast lining from the core lever in a 
finished condition. Four different sizes of babbitt lin- 
ings are shown in front of the fixture. 

Fig. 9 shows the fixture used for pouring the babbitt 
lining into the screw bearing. The casting is located 
by the outside edge of the flange, which sets into the re- 
cess A of the fixture. The bearing is then fastened down 
by the bolt B. The shaft C, which acts as the core for 
the babbitt lining, is then placed in the two outer bear- 
ings of the fixture and held in position by the wing 
screws, the pouring trough being also on the shaft. The 
fixture is next revolved into a vertical position, swinging 
on the pivot bolts D. The fixture, when in a position 
ready for pouring, is shown in Fig. 10. 





12. Hypravunic STRAIGHTENING MACHINE, TABLE SIDE 


114 in. in diameter. The pump will exert a pressure of 
{0 tons when traveling at 6144 in. per min., or 20 tons 
when traveling at 13 in. per min. The ram A is 6 in. 
in diameter and has a travel of 12 in., being returned 
by weights fastened to chains attached to the head of the 
ram. The motor which drives the press is 220-volt, 12- 
ampere, 2-pole, 3-hp., revolving at 1700 r.p.m. The mo- 
tor is directly connected to a 11%4-in. circular-pitch worm, 
which drives a wormwheel attached to the crankshaft. 
with a reduction of 25 to 1. 

Fig. 12 shows the table of this press. The rollers A 
are fitted with roller bearings at each end. The plugs 
B may be set in any of the various holes of the table 
to suit the different lengths of stock being operated on. 
The lever used for changing the press from high to low 
pressure can be seen at C. The advantage derived from 
this method of straightening is that the action is a direct 
one and does not tend to distort the pieces in any way dur- 
ing the operation. 
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Comparative Tests of Strength of 
Gear Teeth 


By Anprew (C. GLEASON* 

The following report of tests for strength of gear teeth 
—hardened or soft—represents average results which we 
have obtained with a considerable number of test pieces in 
the different kinds of steels referred to. This information 
supplements that given on page 819. All test pieces were 
14 teeth, 6-pitch, 24-in. pitch diameter, 1-in. face, 1- 
in. bore; teeth standard depth and shape; held in the 
chuck as shown in the illustration herewith; the load 
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Fie. 1. APPLYING THE LOAD 
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Fig. 2. MEraAstrRING THE DEFORMATION 


was on the edge of the teeth; the initial displace- 
ment or elastic limit was determined by following up 
the load with a vernier tooth caliper; all carbonizing ys 
in. deep with the furnace heat showing 1450 to 1500 


*Superintendent, Gleason Works, Rochester, N. Y. 
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deg. F. for 8 hr. and 1600 deg. for 3 to 5 hr., a total of 11 
to 13 hr. 


Lb. 

Da caainn cel nhs viss chicetondkhhle ten eas Elastic limit 3,500 

2 Case-hardened with c one tempering he nat 1450 des. poate Aap 8,400 
90 scleroscope ness . aking strain 9,000 
Same, drawn to 400 deg. 7 sestta limit 8,000 
85 scleroscope hardness. | Breaking strain 9,450 

) 

3 ri ae bere two tempering heats 1600 deg. f Elastic limit 8,200 
85 sclovennape hardness. . reaking strain 9,675 
Same drawn to 400 deg.. J Elastic limit 8,000 
80 sclerscope hardness. | Breaking strain 9,800 

TABLE I. 20-CARBON O. H. CASE-HARDENING STEEL 

gf Se ree ee Elastic limit 4,000 

2 Case-hardened with one tome ring heat { Elastic limit 9,000 
92 hardness....... | Breaking strain 10,150 
Same, drawn to 400 de 4 { Elastic limit 8,600 
87 hardness. . \ Breaking strain 10,450 

3 Casphesteaed with two tempering heats { Elastic limit 8,750 

Breaking strain 10,600 
Same drawn to 400 deg Elastic limit 8,400 
82 hardness. ..... Breaking strain 10,750 
TABLE II. 1} PER CENT. NICKEL 18-CARBON NATURAL ALLOY 
STEEL 
Lb. 

SOG: . sncuttamans Elastic limit 4,000 

2 Case-hardened with one tempering heat 1350 deg. { Elastic limit 9,700 
90—95 hardness. .... = | Breaking strain 11,400 
Same drawn to 400 deg Elastic limit 9,400 
85 hardness....... | Breaking strain 11,850 

3 ‘ ase-hardened with two tempering heats 1550 deg. | Elastic limit 9,500 
and 1350 deg...... — 11650 
90—95 hardness. | reaking strain 66 
Same drawn to 400 deg Elastic limit 9,250 
85 hardness. . Breaking strain 11,950 

TABLE III. 3) PER CENT. NICKEL 13-CARBON, O. H. NICKEL ALLOY 

Lb. 

1 Soft Elastic limit 4,500 

2 Case-harde ned with one tempering heat 1350 deg Elastic limit 13,000 
90 hardness....... Breaking strain 13,880 
Same, drawn to 400 deg Elastic limit 12,700 
85 hardness...... Breaking strain 14,800 

3 Case-hardened with two tempering heats 1550 deg Elastic limit 13.000 
and 1350 deg. Break 4 14100 
90—95 hardness. . reaking strain ‘ 
Same drawn to 400 deg Elastic limit 12,800 
85 hardness. Breaking strain 14,850 

TABLE IV. 5 PER CENT. NICKEL 15-CARBON, O. H. ALLOY STEEL 

Lb. 

1 Quenching heat 1425 deg.—draw 475 deg Broke at 22,450 
65—70 hardness No set before breaking 

2 Soft Elastic limit 5,000 

TABLE V. CHROME-NICKEL TEMPERING STEEL 

1 Quenching heat 1480 deg.—draw 525 deg Broke 17,640 
75—78 hardness | No set a “fore bres aking 

2 Quenching heat 1480 deg.—draw 850 deg Broke a 19,440 
60—65 hardness No set before breaking 

3 Soft Elastic limit 5,200 

TABLE VI CHROME NICKEL TEMPERING STEEL 
It will be noted that the increased strength, as a re- 
sult of the double heat treatment after carbonizing, is 
comparatively slight, particularly in the nickel alloy 
steels. 
This is undoubtedly due to the long and low carbon- 


izing heats and the low hardening heats. 

The various hardened test pieces of the straight carbon 
steel showed a variation in strength of 10 per cent. above 
and the This stock was selected 
especially for case-hardening, and according to our ex 
perience the ordinary run of machinery steel of the same 


below records given. 


carbon would varv in some cases twice as much as this. 
Natural Nickel- 


as much as the 


The same may be said of the so called ‘ 
Alloy Steels,” as we find that they vary 
straight carbon steels. 

The higher-grade alloy steels referred to did not vary 
in any case more than 10 per cent. either way, from the 
figures given and the average was much closer than this. 

The data given show closely the results we get with 
our ordinary run of work in this line. 
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Interior Painting in Machine Shops 
By Tuomas K. CHAFFEE* 


Paint efficiency is perhaps a new idea to the average 
machine manufacturer. Yet efficiency is just as important 
in this detail of factory equipment as in all others. The 
old idea was “any old kind of paint” will do for the shop 
interior. As long as ceilings and walls were covered with 
something that looked white, whitewash or cold-water 
paint, as the case might be, the conditions were fully met 
in the minds of many shop managers. 

That this is a wrong attitude is so obvious that argu- 
ment is unnecessary. The manufacturer who will spend 
many dollars and much personal effort on modern factory 
construction or on intelligent reconstruction of his old 
plant, to gain better natural or improved artificial light. 
must also see the necessity of a proper interior, light- 
diffusing and reflecting surface. How can this be obtained 
at a comparatively low cost and with a high degree of 
efficiency ? 

The answer is'easy. A suitable white paint must be 
used. This must give a practically impervious and im- 
perishable coating, having a maximum light-reflecting 
and light-diffusing property in its surface. It must 
flow smoothly and evenly from an ordinary brush without 
“pulling” or leaving brush marks, so that the cost of 
applying will be reduced to a minimum. Dirt and dust 
must not adhere to it and with vibration and the deflect- 
ing of surfaces under load, the coating must not chip or 
“craze.” As a rule, a hard enameled surface with a 
high gloss is preferred, although some shop managers 
recommend a partial gloss or eggshell finish. 

The above specifications are by no means unduly severe 
for they can be met by mill paints that have been on 
the market for a number of vears. 


REPAIRING OLD BUILDINGS 


Many manufacturers imagine that it is difficult to paint 
oil-soaked ceilings and dirty walls, and obtain satisfactory 
results. This idea is strengthened by noticing the man- 
ner in which cold-water paints are,driven off the under- 
side of a floor that is oi] soaked; but our experience has 
shown that it is by no means difficult to put such sur- 
faces in first-class condition. If a coat of thinned-down 
orange shellac (which is cheaper than paint) is applied 
over the oil spots, with a large brush by cheap labor, this 
will act as a binder, holding back the oil, and making an 
excellent priming coat for the mill white. After the 
paint has dried hard against the shellacked surface, it is 
difficult for oil to soak through even over a long period of 
use, 

In case it is necessary to clean a surface that has been 
previously whitewashed or painted with cold-water paint, 
the following method has been found inexpensive and sue- 
cessful. Select husky laborers having plenty of elbow 
grease and provide them with cheap wire brushes. Once 
over will take off all of the loose paint, and the particles 
that remain will be held by the binder of a suitable in- 
terior paint. 

As any white surface is easily soiled by grimy hands, or 
by oil spattering from machines, it is advisable to run a 
t- to 5-ft. colored dado from the floor to the window sills 
and on supporting posts, columns and pilasters. The 





*President, the Thomas K. Chaffee Co., Providence, R. L 
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color should be one that will not show grease or dirt. 
This costs no more than the regular paint and can be 
worked out into an attractive color scheme. 

Finally, it is important in any plant using high-grade 
machinery, to use a paint that will not peel, for gritty 
particles may enter carefully adjusted bearings and ruin 
them. 
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Combination Tap and Die 
By C. HaAsspAcHER 


This tool was designed for use in an automatic screw 
machine for the simultaneous cutting of threads on the 
inside and outside of bushings. In this particular case 
there were five previous operations performed on the 
bushing, and only one turret hole was available for the 
threading operation. 

In’ the drawing D is the tap which is held in position 
by the spring 7, and the nut and check nut B. The pin F 
is driven through the shank of the tap to prevent it from 
turning while cutting. The screw @ should have plenty 
of clearance in the end of the shank EF and the shank 
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COMBINATION Tap AND DIE 


of the tap should be a good sliding fit in #. The threads 
on the tap at K should be about 16 per inch to allow for 
adjustment. The die C is held in place by four springs 
on the serews A and kept from turning by a key driven in 
at L. 

When in use the tap should, if possible, be advanced 
outside of the die (, so as to act in the same way as a 
pilot on a counterbore.. It is not good practice to try 
to make the tap and die start at the same time. When 
it is impossible to start the tap before the die, owing 
to the difference in the pitches of the threads, the die 
may be started first without any trouble; although it is 
best when possible to start the tap first. 

All parts subject to wear should be hardened and 
ground. This fixture works well where the difference in 
the pitches of the threads is not too great, for any dif- 
ference, if slight, is taken care of by the spring H and 
those on the serews: A. 


+ 


ee 


As illustrating the need. for inquiries and .investigations 
concerning petroleum and natural gas, with’ a view to eco- 
nomic develonment, the Bureau of Mines points out the fol- 
lowing extract regarding the Cushing field of Oklahoma: 
The maximum yield of oil from the Cushing field has never 
reached 30,000 bbl. per day. For a long period it has been 
less than 20,000 bbl. per day. The, average 
value of oil at the highest market quotation probably lies 
below $20,000 per day. During this time there has been wast- 
ing from drilling wells not less than 100,000,000 cubic feet of 
gas, while the waste from flowing wells is perhaps in excess 
of 200,000,000 cubic feet, making a total daily waste of 309,- 
000,000, which, at the domestic rate of 25c. per thousand, 
would be $75,000 per day in fuel or a matter of perhaps $20,- 
000 a day to the oil producer. It is not only possible to con- 
serve this gas, but it also is possible in many cases to so 
manage the wells that they can furnish oil without allowing 
the gas to escape. 


considerably 
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Straddle- and Slot-Milling Fixtures 


The part to be milled, shown in Fig. 1, is a coupling of 
a shaft-driven magneto, the tapered bore fitting the shaft. 
The depth of the milling that left the upstanding lugs at 
A, is specified from the face B, and the pieces are lined 
up from that face by means of the ;-in. flat steel plate, 
secured with screws in the base at C. This plate is 
straddled by the cutters. 

The screws D have a double thread with the taper- 
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Fie. 1. SrraAppDLE-MILLING FIXTURE 
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Srot-MiLLinG FIXTurRe 
plug end fitting the work, thrusting it upward and clamp- 
ing it against the under side of the bridge. 

The part shown in Fig. 2 is a drop-forged yoke. The 
only finish on the piece aside from the milling of the 
fork is the tapped hole at A and the face B. Aside from 
the face B the work is located and clamped entirely in 
the rough. 

The fixture body is made of steel in two pieces, C and 
D. The vertical V-ways.or square holes are, on account 
of the bead at F, larger than is necessary for the body £ 
of the work. By means of the cams G, the work is rigidly 
held in a three-point contact. The steel parallel H serves 
the double purpose of keying the fixture in the slots of the 
miller table, and seating the pieces at one height. Other- 
wise the work is lined up by means of the straight-edge 
J. 


Both fixtures are simple in construction, and provide 
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independent clamping for each piece, a desirable feature 
in multiple milling. 
G. H. Thomas. 


Elmira, N. Y. 
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An Air-Brake Mandrel Press 
In shops where compressed air is used a very handy ap- 
pliance for pressing mandrels in and out can be rigged, 
particularly if a stray air-brake cylinder can be secured. 
Here is shown how an air-brake mandrel 
rigged with a brake cylinder from an interurban car. A 
couple of steel-plate castings were secured, as indicated at 
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AN Atr-Brake MANDREL PREss 


A and B. Two 1-in. rods CC were drilled through the 
plates as shown, and put in place with pieces of 114-in. 
steam pipe DD as distance pieces. The nuts on the rods 
CC’ were screwed tight, and the outfit fastened to a 
convenient post as shown at EZ. 

The brake cylinder was aligned fair with the rods, 
pointing into the hole H, in the lower plate. The cyl- 
inder was fastened to the upper plate, piped up and con- 
nected with the air, and to a brake valve 7, as shown. A 
flanged head G was finished all over and pressed upon 
the end of the pump piston, and the appliance was com- 
plete. 

Several collars, plugs and plates were rigged up to per- 
mit the cylinder to do both on and off pressing, and it 
was found that a most convenient and rapid working tool 
had been added to the shop outfit. 

For ease of operation and rapid work, this arrangement 
stood far over any screw press, and, while the power of 
this press was necessarily limited, it was plenty strong 
enough to handle all the mandrel driving necessary for 
lathe work in a medium-sized shop. 
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The problem of the compressed-air supply is a vital one 
in many shops that would like to put in compressed air, 
but side step at the cost of air compressors, receivers, etc. 
To such small shops as would be satisfied with 60 cu.ft. 
of free air per minute, there is perhaps no better com- 
pressing rig than that usually placed under large interur- 
ban cars. With larger receiving cylinders, one of these 
electric air compressors will run the air hammer all 
the time, operate the mandrel press and other shop air 
devices, and require very little attention. 

These compressors are fitted with regulators which 
automatically start the motor when receiver pressure is 
down to 80 lb. and cut off the current when pressure rises 
to 100 lb. Throw the switch morning and night, oil up 
twice a month and you probably will have little trouble 


with it. 


James F. Hopart. 


Fort Wayne, Ind. 
bod 


A Piercing, Blanking and Forming 
Die 

Fig. 1 shows a bath-tub overflow strainer, and Fig. 2 
a plan of the die minus the stripper plate for making 
it. Fig. 3 is a cross-section of the punch and die. 

The die block A was a piece of Sanderson annealed 
tool steel, 114x414x8 in. This block was planed to fit 
the bolster B and then laid out as shown in Fig. 2. 
The slotted part of the die was roughed out by drilling a 
series of holes within the lines laid out. This was done 
by strapping the blank on a faceplate of a dividing head 
and drilling it by indexing around for 12 divisions. The 
large hole and the clearance hole under the piercing 
dies were then bored in the lathe. 

After this roughing-out process the blank was heated 
to 1600 deg. F. and then packed in lime until cool. This 
annealing was done to relieve any strains in the die block. 
If this practice were followed more in the making of ex- 
pensive tools, we would have fewer cracks in hardening 
and less distortion. After annealing, the blank was 
ground on top and bottom, and bridges left from drill- 
ing removed and the holes filed to gage. The holes for 
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fastening the gage and stripper plates were then drilled 
and tapped. The die was now ready for hardening. _ 

This was a task requiring great care and judgment on 
account of the great variation in the thickness of metal. 
The die was heated in a gas muffle to 1725 deg. F., and 
then quenched in cottonseed oil. After cooling it was put 
into an oil tempering furnace and heated to 500 deg. 
F, and then allowed to cool. The blank was then ground 
on both sides and the large hole ground to size. 

The next operation was making the punch-holder 
plate C. This was done by clamping the holder against 
the face of the die and the small holes transferred. The 
round hole in the center of the piercing die was drilled 
and reamed through, using the die as a jig. After drill- 
ing this hole a plug was fitted in it to keep the parts 
from shifting. The two parts were now strapped to the 
faceplate of a lathe, the large hole trued up with an 
indicator and the hole for the blanking and forming 
punch D bored. The parts are then separated and the 
slots for the piercing punches # worked out. 

This method of finishing the punch holder after the die 
was hardened was to overcome the inaccuracy of the cen- 
ter distances, due to the possible shrinkage of the die in 
hardening. 

The twelve oval punches were made between centers 
on the milling machine. The stock was cut off long 
enough to allow for a driving dog and the cutting off of 
the center in the end of the punch. The flat sides of 
the punches were milled with a spiral cutter, the head 
being indexed around to the proper angle. The rounded 
sides were milled with half-round formed cutters, In 
this manner the punches were easily duplicated. The 
piercing and blanking punches were hardened on one 
end only, the other being left to allow for riveting on 
the back side of the punch plate. A round, hardened- 
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steel plate / was fitted into the punch-holder shank @ 
to back up the piercing punches. 

The blanking and forming part of this die can easily 
be understood from the drawing. A pressure ring H 
was fitted into the die and over the forming head /. 
This ring is supported by four hard pins J, bearing on 
the spring plate K. The pressure ring serves two pur- 
poses—that of holding the blank while forming and 
ejecting it when the punch returns. The pilot L served 
to locate the blank in the center. 

This has proved a very successful tool and is used on 
a No. 21 Bliss single-acting blanking press. 

I. W. Sprinx. 

Milwaukee, Wis. 
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An Interesting Grinding Operation 


The preparation of blanks for the indexing wheels of 
the Fellows gear shaper presents problems somewhat out 
of the usual in machine-tool manufacture, and a descrip- 
tion of the method employed to produce an accurate bore 
may be of interest. 

An accurate bore is of the first importance on any gear 
blank, but in the case in question a parallel, round hole, 
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In internal grinding there is always a tendency for the 
grinding wheel to follow the inaccuracies left by the bor- 
ing operation, due to the small diameter of the spindle, 
which must have sufficient clearance in its bearings to 
run freely. The large arc of wheel contact also causes 
this same trouble. To avoid this trouble, a boring tool is 
provided which interchanges with the internal-grinding 
fixture (see Fig. 2), and two chips are taken with it be- 
fore grinding is commenced. 
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sized to extremely small limits of accuracy, has been 
found to be imperative. A finished index wheel is shown 
at A, Fig. 1, and the operations necessary to produce 
the sliding surface for the half circular guide B will be 
described. 

The blanks are delivered to the grinding department 
with 0.015 in. left in the hole, finish turned with the ex- 
ception of a facing operation, and with slots milled at A, 
Fig. 3, which are used for driving purposes. As the 
grinding of the bore is done while the piece revolves in 
steady rests it is necessary to first grind two spots which 
must be round beyond criticism. 

For this operation the piece is mounted on a mandrel 
which has three points of support at each end. Two 
of these are fixed, the third being a slight spring plunger 
which is locked, when in place, by a clamp screw A, Fig. 2. 
When this mandrel is inserted, the spring plungers merely 
adjust themselves to the diameter of the hole without 
tending to distort the piece. 

The piece is driven by the dog B, engaging with one of 
the slots A, Fig. 3, and then ground to the size required 
on the two spots. The bore is finished in a grinding ma- 
chine, which has been specially equipped for handling in- 
ternal work of this class. The piece is mounted in a spe- 
cial steady-rest and turned by a universal driver engag- 
ing in the slots previously mentioned, as shown in Fig. 3. 


Fic. 2. Tur Grinning ARBOR 


As the hole is by this method bored parallel, round, and 
less than 0.002 in. from size, it only remains for the 
wheel to grind the necessary finish and to accurately size 
the hole. During the grinding operation a liberal supply 
of water passes around the outside diameter of the work, 
entering at B. 

To those unaccustomed to the accurate grinding of 
large holes, more conventional methods would seem pos- 
sible, but it must be explained that the surface is re- 
quired to equal that attained by hand scraping, an opera- 
tion now replaced by this. 

; EK. STusss. 

Springfield, Vt. 
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Cutting Core Cost 


The cores used in rock-drill manufacture are neces- 
sarily small and of fine quality and the extreme care re- 
quired in their making, in order to assure perfect form 
and surface, necessarily places a large percentage of the 
cost of the casting upon the core room. 

The wooden core box is the cause of this expense and 
the cost of manufacture and finish and accuracy of the 
product can be bettered over 100 per cent. if this box be 
eliminated. 

Take, for example, the port cores of the drill and valve 
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chest. After being rammed in the wooden box the top is 
removed and a makeup or “filler” frame is placed over 
the green core and lower half of the core box. This is 
filled to level with black sand and the core, frame and box 
rolled over on the metal core plate. When the frame and 
core box are removed, the core remains resting upon its 
bed of black sand. 

The process of rolling and removing the boxes, together 
with the slight buckling of the core plate as it is being 
transferred to the oven, is sure to result in more or less 
distortion of the core. 

ADVANTAGES OF MeTAL Core Boxes 

The iron core box eliminates this waste of time and 
assumes a perfect core even when carelessly handled be- 
tween core bench and oven. 

The first cost of the metal box is considerably more 
than the wooden one, but it pays for itself in an incred- 
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after baking. The valve-chest port cores may Le made in ) 
one piece, allowance being made in the chest core, saving 
time in setting by the molder and guaranteeing accuracy 
of position in the mold. 

The iron core box and drier scheme does not apply 
solely to rock drills, but may be used to advantage in 
reducing the cost of production on many standard ma- 
chine-molded parts. 

The ordinary tripod weight is used in large numbers, 
and as each weight contains three cores, one for leg and 
nut and two for hand holes, the box and drier idea is not 
only an advantage, but a necessity. 

Steam-cvlinder head-rod cores, eccentric lightener cores, 
eccentric strap-end cores, as well as plain slide or D-valve 
cores, are made truer, cheaper and with greater ease when 
the iron box and drier method is employed. Iron stock 
or round core boxes up to 12 in. in diameter are money 
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Cast-Iron Corr Boxes 


ibly short time. The port core box is made in two pieces, 
with the ends drilled and doweled. The upper half con- 
tains both dowels, and but one casting is required for this. 
The lower half, being used as a drier, can be cast in any 
quantity required. One can see the time and care saved 
by employing this method. 

After the core is rammed the top portion of the box is 
removed and the core left on the lower half or drier. No 
building up with black sand or rolling over is necessary ; 
just pick up another lower half and repeat the operation. 

The chest core is not so fragile nor irregular in form, 
therefore no driers are needed but an iron box is recom- 
mended as it outlasts any number of wooden ones, and 
never loses shape from excessive use. The body or barrel 
core box is made in two parts. Both dowels are in one- 
half, as in the port box, and as many lower halves as are 
required may be made for driers. As with the port core, 
no makeup or filler frame is needed and the core is perfect 


savers and two or three driers may be made for the sizes 
frequently used. The body or bore cores for small Corliss 
cylinders may be made in these by inserting a small bore 
or “neck piece” in the end before ramming. 

All small-part cores merely require joint grinding and 
A careful molder will finish them 
smooth enough otherwise. The body or stock core boxes 
require boring, but their lasting qualities and the perfectly 
reund cores resulting from their use justify the extra 
time and expense necessary in so finishing this type of 
core box. 


bJ 


drilling for dowels. 


To protect the iron core boxes from rust and to give 
them a surface that will enable the core maker to turn 
out a fine core with little care, they should be treated with 
heeswax and graphite liberally applied with a stiff bristle 
brush. 

Frank R. CaLkrns. 

New York, N. Y. 
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DISCUSSION OF PREVIOUS QUESTION 





Substitute for Tool-Steel Cutters 


On page 835, I read with interest the article on cutters 
made for rod jaws, and the material used to do the work 
successfully. 

During the past year we have made many cutters of this 
class as shown in the illustration, varying from 1} to 4s, in. 
in diameter; the fluted section of the cutters being from 8 
to 11 in. in length. These cutters were made from a well 
known brand of (English made) high-speed steel set in a 
machinery steel shank as shown. The cutters are hardened 
before inserting in the shank, which is heated to 1000 deg. 
F. and shrunk on the taper shank in an oil bath. The shank 
is then finished in the lathe with the use of a steady-rest, 
which gives us a cutter that runs practically true when it 
goes to the grinder. We have given these cutters a uniform 
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angle of lead of 36 deg. and up to 2% in. in diameter, but 
five flutes. In the larger diameters the spacing is about the 
same circular pitch. 

In hardening these cutters of high-speed steel, some have 
been heated in a barium chloride bath and some in a gas 
muffle furnace of 2175 to 2200 deg. F. and dipped in oil. After 
cooling they were drawn in the oil bath to 525 deg. F. 

After many months’ use we have not broken any cutters 
and all cutters have held the cutting edge up to the average 
amount of stock removed, cutting wrought iron, machinery 
steel and special alloy steel, at 40 ft. per min. with feeds to 
suit the diameter of the cutter varying from % to % in. 
per minute. 

This class of cutter has reduced the time of machining 
on rod and link work from one-fourth to one-sixth of the 
former time. 

A. R. DAVIS. 
Macon, Ga. : 
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Giving the Year of Building on 
Machine Name Plates 


The editorial on page 754 asks for objections to giving 
the year of building upon the name plates of machine tools. 
The objections from the viewpoint of the manufacturer are 
of a trifling nature; it may be said that the real reason is 
because purchasers rarely demand it. 

In 15 years experience of building machine tools for many 
firms and corporations in various countries two instances 
only occurred where the year of building was called for on 
the machine. One was the British Admiralty, with whom it 
is a recognized custom, the other was a railway company in 
India. In both cases an identification number, together with 
the year date, had to be cast, not on a plate, but on the 
main body of the machine. 

With firms building a few lines in machine tools, for no 
single type of which the demand is sufficient to keep part of 
the plant continuously engaged, the custom, once in vogue, 
has been abandoned because of certain inconveniences. 

Orders would be secured for a certain type and class and 
the manufacturer for known reasons would put an additional 
one or two through for stock. After completion the stock 
machines may not be sold within the calendar year and the 
subsequent purchaser considers he has a grievance when the 
plate confesses the machine is a back number as regards 
date of manufacture. 

it would be eas) to alter the date to the year of selling 
but difficult.2s would sometimes arise when the prospective 


customer is weighing the claims of another size of the same 
type in which certain improvements had been made which 
could not be incorporated in the stock machine. 

The shop men who keep alive to such improvements 
would immediately note the date on the machine and draw 
attention to it. 

Purchasers’ objections hardly exist; the specifications with 
the illustrations and the invoice with the serial numbers give 
their engineer’s office and the accounting department all the 
data they require for filing records. 

Subsequent purchasers, if users, make an inspection be- 
fore buying and are more interested in the amount of future 
service the machine possesses than in the length of past 
service. They judge the latter point by the wear and tear 
which the machine has undergone. 

Regarding dealers it is questionable if any successful 
dealer in used machine tools would be much assisted by the 
date on the tool. In fact it might be more of a hindrance 
than a help in his efforts to dispose of the machine. For all 
subsequent purchasers the serial number is the important 
item for repair parts and attachments. 

With the appraisers, the lack of the date on the plate is 
a decided advantage from the viewpoint of their employers. 
It puts the cut and dried formula for depreciation out of 
business and gives the valuer an opportunity to become a 
real appraiser. 

A. W. ROBERTSON. 

Montreal, Canada. 
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Prices in Catalogs 


On page 917, Curtice E. DeGrasse asks why prices are not 
given in catalogs. 

It has been my experience that in most instances prices 
are given for small tools or machines and for large machines 
that are in considerable demand, but that these prices mean 
little to the majority of buyers unless the buyers are pro- 
vided with the manufacturer’s discount sheets. 

Before I knew anything about our modern discount sys- 
tem (I doubt if I will ever thoroughly understand the why 
and wherefore of it all) I would look through a tool catalog, 
pick the tools I wanted, add the list prices, and send a post- 
office money order, or a bank draft. My order would be 
cheerfully acknowledged and the tools would come a-fiying. 
TI was “easy.” I followed this course for several years. The 
manufacturers invariably took my entire remittance; nothing 
was refunded. Later I learned that a discount was allowed 
my firm, so, thereafter, I always ordered through the firm, 
paid 25 to 50 per cent. less for the tools and was not asked to 
pay until after the tools had been received, inspected, and 
even tried. The mere insertion of a price list in a catalog is 
therefore not of extreme value to an experienced buyer. 

I have in mind two companies that are keen competitors. 
Both of them list the prices of their machines but both 
price-lists are sky-high, and I doubt if Mr. De Grasse would 
find them very helpful. One manufacturer, for example, 
lists a tool at $300. His discount is 40 per cent. The actual 
price is therefore $180 f.o0.b. the shipping point. The second 
manufacturer lists a tool of the same size made for doing 
the same kind and quantity of work at $280. His discounts 
are 30 and 5 per cent., making the actual pric» $186.20 f.o.b. 
the shipping point. Thus the tool that lists highest seems to 
be the best buy, disregarding freight. 

List prices are shoved up because it is always easier and 
more agreeable to both parties to quote a discount instead of 
an increase. Hence the sale depends almost entirely on the 
discount sheet, and manufacturers become so _ indifferent 
about the prices that appear in their general catalogs that 
they can easily offer logical reasons for omitting them en- 
tirely if they wish. Their only lookout is to get the price 
high enough. 

I overheard a big manufacturer at one time who was in 
the act of inserting prices in a catalog in preparation. He 
said, “I could just as well make them all $1000 regardless of 
the selling price, but it wouldn't look quite right. A uniform 
price list would simplify my discount-sheet system.” 

If all prices given were true, Mr. De Grasse’s argument 
would be well taken. He certainly sounds an important point 
that manufacturers would do well to heed for distant buyers, 
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and especially for foreign buyers who first have to send for 
a catalog, then for quotations, and lastly for the tool itself, 
the entire transaction requiring from six months to a year or 
more. The exporter who lists true, or nearly true, prices and 
who states in his catalog that no discounts are given, 
should therefore have an important advantage over his com- 
petitors. 

It is often possible to judge a price with fair accuracy 
from the weight of the machine, where weights are given in 
the catalog, provided the cost of a similar machine, either 
smaller or larger is known. 

For example I once bought a 95-pound tool. The cost 
per pound came to $2.10. I wanted to buy another tool like 
it of larger size. According to the catalog the size I wanted 
weighed 200 pounds. Since prices were not given I esti- 
mated that the cost would be a little less than $2.10 xX 200 
~ $420. I judged that it costs less per pound to build large 
machines of that peculiar type than smaller ones. The 
actual cost in this case was $400 even. I now have all the 
prices on tools of this type made by the manufacturer and 
have plotted the cost per pound which averages close to $2 
from the smallest to the largest sizes. 

An experienced buyer who has a fair understanding of 
machine manufacture can estimate the price with surprising 


accuracy by this weight method. Of course, a clue is first 
neessary. 
N. G. NEAR. 
New York. 
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Foundry and Machine Costs 


Referring to Mr. Runge’s excellent article on page 645, on 
“Foundry and Machine Costs,” I can quote two cases which 
illustrate the misleading results obtained by the ordinary 
cost-finding methods still widely used in Europe. 

No. 1 relates to a brass foundry. This foundry manufact- 
ured large quantities of a cheap brass product and relatively 
small quantities of a high-grade bronze product. To obtain 
the material cost per casting the total value of all materials 
used was lumped together monthly and divided by the 
monthly tonnage of sound castings produced, this figure be- 
ing taken as the material cost per pound and applied to both 
classes of casting, irrespective of composition, the result be- 
ing that the material cost of the brass castings was too high 
and that of the bronze product too low. It would be possible 
for this foundry to take on a large contraot for bronze cast- 
ings at a price based on this imaginary cost, and lose heav- 
ily on it. 

The second instance occurred in the machine shop of an- 
other factory; here the overhead burden was charged as a 
direct percentage on the labor cost. A certain operation had 
been carried out on a 12-year-old drilling machine costing 
perhaps, $375 (£75) when new. The shop foreman had this 
operation changed over to a turret lathe where the produc- 
tion and piece-price remained the same; the turret lathe was 
only a year old and had cost fully $1500 (£300). Owing to 
the method of cost accounting the operation appeared to be 
no dearer than before; actually the proportion of overhead 
charge allocated should have been about five times as great 
for the operation on the turret lathe compared with that on 
the original machine, due to the difference in depreciation, 
floor space occupied, and the like. Errors of this description 
are continually occurring due to the antiquated cost-account- 
ing system. 

E. A. DARNER. 


Manchester, England. 
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Factors in Screw-Machine Work 


The article on page 730 on some factors in automatic 
screw-machine work is particularly interesting to one whose 
experience in this line is comparatively new. 

We began in a modest way a short time ago by installing 
three machines of different sizes. Our original idea in pur- 
chasing automatics was to make fittings for our own use but 
we have been reasonably successful in securing outside work 
to keep them going between times. One order alone kept two 
machines going continuously for five months. 

The machines occupy one man’s time for only a portion of 
the day; the balance is spent on a semi-automatic. The fore- 
man noticed that this man spent more time at the automatics 
than seemed necessary. Upon inquiry he found this due 
partly to a certain nervousness, as the proposition was new to 
the man, but also he did not realize how frequently he was 
passing backward and forward. He was instructed to visit 
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the automatics at stated intervals and was provided with a 
watch for this purpose. Still the foreman noticed this fre- 
quent flitting back and forth and upon looking into the matter 
again found the watch had been placed on one of the auto- 
matics instead of on the semi. Consequently the man had 
to walk over to the watch every little while to see if the 
time had elapsed. 

So far we have figured that slightly more than two hours 
per machine must be allowed for attention. This may be 
due to the machines or to the class of work. The output of 
the machines has varied from one a minute for one article 
to 2700 an hour for another. 

Fortunately we did not fall into the error of taking the 
maximum output of a machine as its average. It is in- 
deed at times far from it. 

While overhead charge is one of the big pit-falls in this 
line of work, the time required for attention, setting up, and 
the like is another. A careful inspection of the stock to be 
used and a follow-up system which will insure its being on 
hand when required are big helps toward producing at a 
proft. 

H. D. MURPHY. 

Jersey City, N. J. 
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Piston-Ring Tongs 


In the “American Machinist,” page 958, under this title, 
G. F. George shows a tool which has the following objection: 
Fig. 1 shows the action which the tongs described would have 
on the rings. As the tongs are placed on the rings these 
would tend to open out of shape as shown at A. An improved 
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FIG.2- THE IMPROVED METHOD 
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l'IXTURE FOR ASSEMBLING RINGS 


method which has been used successfully without this ob- 
jectionable feature is shown in Fig. 2. This tool is made with 
a guide A, which is made of sheet steel and formed to the 
piston diameter. A handle B is fastened to the guide to 
facilitate the use of the tool. A stop C is made of steel wire 
and soldered on the inside of the guide A. The piston rings 
D may be placed in a nest on the outside of the guide as 
shown. 

When using the tool the guide is placed over -the piston 
and dropped down until the stop rests on the dome of the 
piston. The ring may be then forced down into the correct 
ring stop. It is necessary to have separate guides with stops 
for the various slots. The tool is, however, quick in opera- 
tion and the rings cannot be distorted. 

J. A. LUCAS. 

New York, N. Y. 

bod 

The Westinghouse Machine Co. has received an order from 
the Interborough Rapid Transit Co.. of New York, for a 
30,000-kw. horizontal turbine. This is to be divided into two 
turbine elements, a high-pressure single-flow turbine running 
at 1500 revolutions a minute and a low-pressure double-flow 
turbine running at 750 revolutions a minute. The machine is 
of the reaction type and comparatively low blade speeds are 
involved. 
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EDITORIALS 


Is the Machine-Tool User Growing 
Dependent? 


The time was when almost anybody in the shop, except 
the boys, could run any new machine tool brought in. Per- 
haps the foreman took Tom off the planer or John from 
the lathe or Jerry from the drilling machine, and put him 
on the new machine, with full assurance that he would 
make good. The idea of sending for a demonstrator or 
calling upon the builder of the machine for help never 
entered anyone’s mind. The sturdy native independence 
of everyone was opposed to this. No one was willing to 
admit that he couldn’t run any machine that the other 
fellow could build. 

But times change, and it almost seems as if the men 
in the shop had changed. It is a common thing today 
to send for a representative of a machine-tool building 
firm, even on the most trivial pretext. Operators have 
been sent hundreds of miles to find nothing to do but 
tighten a driving belt or replace an insignificant helical 
spring, or point out to the superintendent that he was 
failing to get production because of poor crane service. 
Expensive machine tools have been found stuck because 
of a lack of oil in important bearings. In others an at- 
tempt has been made to feed heavy grease through a long 
small pipe intended to convey thin spindle oil; the pres- 
ent-day operator believed that the brass oil cup was a 
compression grease cup. Instances of this kind might be 
multiplied. They plainly show both lack of care of the 
machines and an unwillingness to find out the cause of 
one’s own trouble and apply the obvious remedy. 

The question selected as a title, “Is the machine-tool 
user growing dependent?” is amply justified. 

There may be two causes for this state of affairs. One 
is the method of modern salesmanship. There is a ten- 
dency in some quarters to promise a great deal, almost 
anything that the customer asks. The second caucze is 
a desire on the part of the shop superintendent to im- 
prove the efficiency of his plant without paying the price 
of expert advice. Machine-tool builders have been very 
free in giving advice and help to their customers. A 
free horse is easily run to death, and some machine-shop 
superintendents and foremen have been playing the part 
of the unscrupulous jockey. 

A clear appreciation that it is unwise to get something 
for nothing, a feeling of sturdy independence, a willing- 
ness to hunt out the cause of one’s own troubles and ap- 
ply suitable remedies, or awakened common honesty and 
horse-sense, should go a long way to straighten out the 
present situation. 
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What Justifies a Change in Rate? 


We are all familiar with the principle. so vigorously 
insisted upon in the newer forms of wage payment, “Rates 
must not be changed without a change in methods.” But 
no one has yet told us what a change in methods really 


means. If the change in methods is an extensive one, as 
the substitution of an elaborate set of jigs and fixtures 
for others of cruder design, or a change in the machine 
upon which the work is done, as from the !athe to a hand- 
screw machine, it is easy enough to see the justification 
for cutting the rate. 

But if the change is of less importance, as the substi- 
tution of high-speed steel cutters for those of carbon 
steel, or a change in the amount of finish on castings 
or forgings, or a change from hard, unannealed steel to 
a softer grade, it is more difficult to justify a cut. 

Furthermore, many such changes are made more by 
way of experiment in improving manufacturing condi- 
tions, than from a determination to continue the modifi- 
cation. This comprehends changes in material, minor 
changes in jigs and fixtures, and in the quality of steel 
in cutting tools. It may be that any one of these changes 
affects the time of production too little to justify a change 
in rate, but if taken together they may permit of such 
an increase of production as to apparently. make such a 
change warranted. 

Still another feature is worthy of consideration. Where 
the changes are thought out and suggested by the work- 
man himself, should the workman have his rate cut when 
the increase in production is due to a modification sug- 
gested by him? 

It is very easy to lay down the general principle that 
no change in a guaranteed rate should be made except in 
a spirit of complete justice to both the workman and 
the firm. We should be very glad if some of our read- 
ers would translate this into a general rule applying to 
the various kinds of modifications that justify or do not 
justify rate changes. 

bos 


Cold—lIts Effect in the Shop 


Many firms think but little about the heating of their 
machine shops. In some the exhaust steam from the en- 
gine is used for that purpose. It can readily be under- 
stood that under these conditions, when the engine is 
closed down from Saturday noon to Monday morning, the 
shop is thoroughly chilled. These firms may think to 
make economies by doing this but a little consideration 
will show that this seeming saving is a great loss. 

The workmen coming into a cold shop feel no great 
desire to handle cold machinery and much time is lost 
waiting for the shop to be heated to a temperature which 
permits work of the best quality and quantity. We have 
often seen shops so cold that the operators on the auto- 
matics were compelled to heat an iron bar and put it in 
the cutting lubricant before the machine could be used 
successfully. It can easily be understood that the oil in 
the various working parts of the machine would be 
similarly congealed. 

Cold also impairs the driving power of belts which have 
a tendency to slip. This of necessity means an in¢rease 
in the power required to run machinery and other work- 
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ing machine-shop parts. Cold affects the accuracy of the 
parts made. When the finished parts are inspected for 
size, at a temperature much lower than that in which the 
assembled machine is intended to be used, accurate results 
cannot be hoped for, owing to the difference in the coeffi- 
cients of expansion under the two temperatures. 

It is safe to say that when the shop is so cold that men 
work comfortably, fully an hour’s time per man 
and there is also the further danger of spoiled 


cannot 

is lost 

work. 
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The Research Engineer in the Shop 

The machine shop is gradually being raised from its 
former guess and chance state, to a scientific and sure 
condition, where haphazard rule-of-thumb work is not al- 
lowed to be practiced. This is being largely brought about 
by the introduction of research engineers and scientific 
laboratories. 

But a few years ago engineering problems were worked 
out in what we should nowadays call an unscientific 
fashion, the designer being compelled to leave out of his 
calculations the factor of the strength of the metal used, 
as he had no facilities for determining this, although 
even at that time it was possible to know what stresses 
would result under certain conditions, but these condi- 
tions could not be analyzed. An assumed strength was 
taken and this, no doubt, accounts for many of the freak- 
ish designs we often see. 

Parts of these designs, owing to a poor mixture which 
gave a metal of low tensile or compression strength, 
broke. The designer then, having no way of analyzing 
the metal, simply increased its bulk by guess, often far 
too mich, but with the single idea of getting it strong 
enough not to break. He accomplished this, but at a 
serious waste of metal and neglect of good design. 

Today, however, we find the research engineer estab- 


lished in many of the larger shops in the country. It is 
his duty to test specimens of each day’s melt. This 


means that the strength of the metal used in the vari- 
ous designs is a known factor and the designer need 
not guess at his designs as he now deals with certainties. 
He can, therefore, design machines intelligently, plac- 
ing the metal where it is necessary, thus preventing waste 
and producing better machines, 

It may be argued, however, that the employment of a 
research engineer is not practical for a small shop. We 
would suggest under such conditions that a number of 
such shops share the expense of supporting one research 
department for the use of all the shops. The expense 
which each shop would incur would be saved many times 
over by the improved designs, fewer parts of machines 
broken and the added security felt by both maker and 
user, 

There is a practice of one of the English Colleges which 
might be followed with advantage by those in this country 
where a laboratory is part of the college equipment. At 


this college, specimens are tested for any of the various. 


machine shops in the vicinity. Only a nominal sum is 
charged for making the tests, the idea being that it is not 
a money-making proposition. By this arrangement the 
students are supplied with test specimens from actual 
shop practice and the shops get the advantages of a mod- 
ern test performed by scientific-research engineers on 
an accurate testing machine. 
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Loyalty to the Firm 


In any consideration of this foundation stone of busi- 
ness character, loyalty, we should be careful to distinguish 
between loyalty to the firm and personal loyalty. The 
second is a highly desirable quality, but it is loyalty to the 
firm that is essential. This is not a spontaneous thing 
and is usually the result of not a little mental contem- 
plation and strong influences exerted for a considerable 
time. The chief difficulty in its acquirement is that its 
true value is not realized in all its far-reaching import- 
ance, either by the firm on the one hand or by the work- 
man on the other. 

Many believe that a man’s loyalty to the firm should at 
once be evidenced in a highly developed form as soon as 
he is convinced that the firm is generally known as a 
reputable concern, manufacturing a product of high qual- 
ity in a wholly legitimate way. It is not appreciated 
that the quality of loyalty is moral rather than mental, 
implying a certain sentiment, a certain cheerful willing- 
ness that must always distinguish live conformity from 
dead compliance. 

We must be careful to differentiate between fidelity 
and loyalty. The one carries with it the sense of cleaving 
strictly to the line by a strictly mental process, a sort of 
passive subordination, but the other is a far more active 
force, creative in a sense, filling the mind of a man 
with the sense of a living cause. The merely faithful be- 
come night watchmen and gate-keepers, but to the loyal 
are open all the kingdoms of the business world. 

Like the other essentials of business character it is not 
innate, but must be built up and fostered. It is a prod- 
uct of the twin flames of confidence and intelligent under- 
standing. A determined effort should be made to breed 
this confidence not only in the ideals and destinies of the 
firm, but in the representatives of the firm. It is not 
fair to expect an intelligent man to be fully loyal 
until he has been given a full understanding of the ends 
he is expected to accomplish. He may have all the will 
in the world, but without this understanding, with all un- 
certainty removed, it is not possible for him to be loval 
in the real sense of the word. 

The practice of giving full information, while not al- 
ways politic, should be far more prevalent. The men 
should be constantly made to feel ihat their loyalty is the 
greatest asset of the firm, they should be made a real 
partner whenever possible, though always a junior part- 
ner, and at all times be treated strictly as individuals 
rather than as tools of the firm. In no other way is it 
possible to attain the hearty codperation and mutual con- 
fidence that must always make the reciprocal effect of 
loyalty the most potent factor in the continued prosperity 
of any human organization. 
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Persons unacquainted with manufacturing methods, 
and some who should not be ignorant of such things, ac- 
cept the fallacy that an inexpensive product means poor 
manufacturing conditions. As a matter of fact an inex- 
pensive product and good manufacturing conditions are 
usually boon companions. It is a recognized principle 
that perfecting manufacturing processes improves the re- 
sulting product. Likewise, an inexpensive product is of- 
ten made from the best of materials. The quality of me- 
chanical products can no more be safely gaged by price 
than can women’s hats. 
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SHOP EQUIPMENT NEWS 





Pressure Compensator for Boring 


Mills 


Chis attachment was designed by Howard D. Bennett, 
of Baltimore, Md., to overcome the trouble experienced 
with a 12-ft. vertical mill, driven from a line shaft by a 
steam engine, which was overloaded at times and could 
not furnish additional power. Under these conditions it 
was not practical to run the mill with heavy loads, 
even light work near the center of table, on the proper 
gear to give sufficient speed for high-speed steel tools, as 
the drag of the table was sufficient to cause the belts 
to-jump off even with the oiling system in good work- 
ing condition. 
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PRESSURE-COMPENSATING Device For Bortne MILLS 


The attachment produced such gratifying results, by 
removing the great frictional resistance of the track and 
other parts, that the designer felt justified in applying 
for patent rights, but before doing so waited until the 
attachment had been in constant use for several months 
when the mechanism was found in perfect condition and 
producing uniformly good results. 

The output of the mill was considerably increased, and 
the loads on the drive and belting greatly reduced. Un- 
der former conditions, it was often impossible to obtain 
more than half of the cutting speed desired for high- 
speed steel tools, but after the attachment was installed 
this was easily accomplished, even on small diameters and 
with the necessary high speed of the table. 

On a 10-ft. mill, of a different design, but of the flat- 
track type, the following readings were recently noted: 

Running on track Runningonstep Reduction of 


compensator not and track, com- power to drive 
in use pensator in use mill 


With table empty and no 


OL pcnskstassawens 20 amp. 14 amp. 30 per cent. 
11,000 Ib. on table, not 
cutting. . ae eets 28 amp. 18 amp. 35.7 per cent. 


This indicates a general reduction of one-third in the 
driving power before starting any work, and on heavy 
loads, the results are greater. 

By elastic means, the load is distributed between the 
track and the center bearing, in any desired proportions, 
instantly shown in pounds by the gage H. This has never 
been done before by any other device; and it is not pos- 
sible with the different devices (wedges, jack-screws, 


weights, and the like) now in use, as the load is either 
on the track or on the spindle, but never divided to any 
extent, unless the table is built so light that it springs 
away when the load is on the wedge. This is, of course, 
undesirable, as it tends to produce inaccurate work; even 
if the table springs, the relief is only temporary and of 
an unknown and undeterminable quantity, and should 
there be the slightest wear, the load is again on the track. 

There have been attempts at different times to provide 
some permanent relief for this inherent difficulty in ver- 
tical mills, but so far as we know, these never went any 
further than to relieve part of the weight on the table. 

Unfortunately in all of the former devices, when the 
table is raised off the track, the work chatters and 
is more or less inaccurate; in one heavy job, the table is 
jacked up, and the next job which may be light, the table 
is likely clear of the track, and there is no indication of 
this inaccurate condition of the machine until it is dis- 
covered by unsatisfactory results. 

When starting a cut, with the compensating attachment 
out of use, and then bringing it into use, every turn of the 
handwheel produces a corresponding increase in the 
speed of the table, and a proportional reduction in the 
consumption of driving power. The load on the track, 
when in operation, is reduced to a minimum, just enough 
remaining to give stability to the table and work, and 
prevent chattering. The pressure on the track may be 
made a pound per square inch, or less if desired. 

Should any wear occur in the center bearing (which is 
submerged in oil and moving at a relatively slow speed), 
the effect is to change the proportion of the load between 
the bearing and the track, which would show on the gage, 
and can be adjusted by the operator if desired. 

The table can also be easily raised clear of the track 
when desired, for examination of track, by turning the 
handwheel @ until the gage rises with the pointer, which 
occurs when the pressure is in excess of the weight of 
table and load; this is also indicated on the gage. 

The device is simple in construction, easily applied to 
existing mills, or incorporated in new mills, requires ‘lit- 
tle attention, is conveniently observed by the operator 
from the floor or the table, is easily adjusted to any load, 
easily examined in every part, does not interfere with any 
other feature of the mill in connection with any class of 
work and is durable. 

At the bottom of the spindle of the boring-mill table 
is a suitable thrust bearing A, resting in a spherical seat 
in the lever B. This lever is fulerumed at C. The other 
end of the lever B is supported on the spring D held in 
the yoke #. An elevating screw F in connection with the 
handwheel nut @ permits the lever B to be raised, this in- 
creases the pressure on the step bearing A and decreases 
the pressure on the circular track of the table. The 
indicator H is actuated by the pull of the spring D on 
the lever B, and is calibrated to indicate the lift on the 
step bearing A. With this and the weights of the table and 
work known the thrust can readily be distributed on the 
track and spindle bearing. 
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Tool Grinder 


While the grinder shown was designed primarily for 
heavy work it is also adapted for fine tool grinding and 
is made in both stand and bench types. 

The machine is equipped 
with ball bearings protected 
from dust and grit by close- 
ly fitting covers. The 
spindle is 1 in. in diameter 
and the machine takes grind- 
ing wheels 12x2 in. The tool 
rests are adjustable and a 2- 
hp. squirrel-cage induction 
motor supplies the driving 
power. 

The wheel guards are re- 
movable and the electrical 
parts protected against mois- 
ture, dust and mechanical 
injury. The spindle is 1 in. 
in diameter and the distance 
between wheels is 114% in. 
The height from the floor to 
the spindle is 43 in., and 
the machine weighs, com- 
plete, 370 Ib. 

This machine is the lat- 
est addition to the line made 
by Forbes & Myers, Worcester, Mass. 














Toot GRINDER 
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Automatic Rack Cutter 


The rack cutter shown was designed for handling work 
up to 30 in. in length, and is provided with an automatic 
adjustable trip for throwing out the feed when the work 
is completed. 

It will be noted that this machine is equipped with a 
deep oil pan which has detachable wings; a pump pro- 
vides a flow of oil on the cutter. The cross-rail is keved 
to the table, clamped by setscrews and braced underneath. 
The vise has an adjustable steel jaw, on the front of 
which is carried a rack which engages with a crank-op- 
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Automatic Rack CUTTER 
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erated pinion for returning the vise after the work is com- 
pleted. 

The slide carrying the cutter spindle can be adjusted 
vertically and horizontally and a micrometer adjustment 
is provided for gaging the depth of the cut. 

This machine represents the latest addition to the line 
produced by the Standard Manufacturing Co., Bridge- 
port, Conn. 
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Hydraulic Press for Straightening 
Steel Castings 


The press shown was primarily designed for foundry 
use in the straightening of steel castings, but is adapted 
for other heavy straightening work. 


























Hypravutic Press ror STRAIGHTENING STEEL CASTINGS 


By opening a valve the ram, by its own weight, drops 
to the work. This action causes the hydraulic cylinder to 
fill from a surge tank and therefore the action of the 
pump obtains high pressure quickly as the pump’s ser- 
vices are not required to fill the cvlinder. When the stock 
has been straightened the pressure ram is returned to 
any predetermined point of its run by the action of the 
pump, pressure working through a return ram operated 
in an auxiliary or pull-back cylinder. 

The working capacity of the press is 500 tons pressure. 
The bed is 6 ft. wide and 1214 ft. long, and the working 
space is 40 in. The machine is a recent design of the 
Hydraulic Press Manufacturing Co., Mt. Gilead, Ohio. 
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Automatic Alternating-Current 
Controller 


An automatic controller for either single-, two- or three- 
phase alternating-current motors forms a recent product 
of the Monitor Controller Co., Baltimore, Md. With this 
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new type of controller the starting, stopping, reversing 
and slight movements of the machine can be accomplished 
automatically and every movement is controlled from a 
simple station, either by push button or by safety lever. 
In starting a proper amount of resistance is automatically 
inserted in each phase of the motor, which gives correct 
starting characteristics, and is the same under all running 
conditions. That is to say, the starting effort required 
of the motor is the same regardless of the position of the 
regulating handle. After the rotor has attained the 
proper speed, the starting resistance is automatically cut 
out by the controller, and the regulating resistance, which 
has been previously determined by setting of the handle, 
is automatically thrown in, bringing the motor promptly 
to the speed desired, which may be any speed between 
normal and the lowest speed specified. A no-voltage re- 
lease is provided with these controllers, so that on failure 
of the line voltage and the consequent stoppage of the 
motor the entire system is automatically cut out and will 
not again start on the return of the voltage until the op- 
erator has again touched the start button or lever, when 
the starting cycle is again gone through with. ‘These 
motors are built for both single- and two-motor drive. 


Ad 
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Power Punch Press 
In the power punch press shown, the face of the frame 
acress the gibs is sufficiently broad to permit V-gibs, and 
¢ large area on the bottom of the slide for the support of 




















Power PuNncH PREss 


the upper die or punch. The connection is a steel casting 
with a bronze bushing. The diameter and length of the 
pin bearing is larger than where an eccentric adjustment 
is employed and the adjustment of the slide is also greater 
than can be conveniently secured with an eccentric bush- 
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ing. Two clutch pins are regularly. furnished in the fly- 
wheel so that the clutch will engage every half revolution. 

This press is made in a variety of sizes and styles by 
the Cleveland Machine & Manufacturing Co., Cleveland, 
Ohio. 
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Diamond Holder for Grinding Wheels 


The construction of the diamond holder will be appar- 
ent from the illustration. It is designed to absorb the 
shock and thereby reduce the opportunity of cracking 
the diamond when dressing grinding wheels. 

These holders are made with %-in. hole in the end 
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DIAMOND HoLper ror GrinpDING WHEEL 


to hold a 144-karat diamond, and when larger stones 
are used the end is turned off sufficiently to enlarge the 
hole so that the point of the stone will project. 

This type of holder is a recent product of the Thomson 
Tool & Supply Co., Indianapolis, Ind. 
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Cutter and Reamer Sharpening 
Machine 


This machine is intended for sharpening all types of 
milling tools up to 11 in. long and 8%%4 in. in diameter, 
with either straight or spiral flutes, and also end mills 
with either straight or taper shanks. 
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CuTTER- AND REAMER-SHARPENING 
MACHIN! 


The spindle is hardened, ground and lapped and runs 
in adjustable, self-oiling bronze bearings. It has a speed 
of about 2400 r.p.m. The machine weighs about 250 
lb., and is a recent product of the Matson Machine Co., 
Concord, N. H. 
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Four-Spindle Boring Machine 
The illustration shows a four-spindle railway-motor 
boring machine, built by the Newton Machine Tool 
Works, Inc., Philadelphia, Penn. This machine has indi- 
vidual drive to the spindles. The two left-hand spindles 
are used for boring the armature-bracket bearing. They 
are driven by General Electric 744-hp. motors running at 
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Double-Acting Ratchet 


The special feature of the double-acting ratchet shown 
is the ease with which change of sockets is made. This 
is accomplished by simply releasing the knurled spring 
screw shown in the body of the wrench. The reversing 
action of the brace from left to right is accomplished by 
this same pawl. 














Four-Sptnptz Bortna MACHINE 


100 to 1200 r.p.m., giving spindle speeds of from 6 to 54 
r.p.m. The smaller right-hand spindles are each driven 
by General Electric 5-hp. motors, running at 400 to 1200 
r.p.m., giving spindle speeds of from 18 to 54 r.p.m. 

The net weight of the machine is 50,000 lb.; diameter 
of small spindles, 4 in.; diameter of large spindles, 6 in. ; 
length of feed to spindles, 21 in.; minimum distance 
between spindle centers, 9 in.; maximum distance be- 
tween spindle centers, 20 in.: maximum distance between 
end of spindles, 66 in.; distance from center of spindle to 
work table, 24 in.: size of work table, 40x30 in. 
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Plate-Joggling Machine 


This machine has sufficient capacity to joggle plates 34 
in. thick at the rate of approximately 10 ft. per min., this 
work being done cold. The main frame or housing of 
the machine is of heavy semi-steel box- 
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DovusLe-AcTING RATCHET 

The tool includes two removable sockets for taper- and 
square-shank drills. The taper socket is No. 1 Morse 
taper, taking all sizes of taper-shank twist drills from + 
to 43 in. The square socket takes bit stock, square-shank 
twist drills. The tool is drop-forged and all working 
parts are hardened. It is a recent product of the Bill- 
ings & Spencer Co., Hartford, Conn. 





. P . en 
frame construction with a gap of 29 


in. from the center of the roll bearings 
to the back of the throat, the housings 
being reinforced by two thick steel tie- 
links placed centrally with the roll 
bearings. These links are removable 
so that large plates can be handled, al- 
lowing the full depth of the throat to 
be used. The two main driving shafts 
are 1214 in. in diameter on the front 
end and 9 in. in diameter at the rear 
bearing; both bearings are lined with 
bronze. The driving is by means of a 
50-hp. General Electric 220-volt, di- 
rect-current motor, with reversing con- 
troller. The armature on the motor 
is provided with an automatic brake. 
This machine was recently developed 











by the Hilles & Jones Co., Wilmington, 
Del. 
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A Quick-Change Chuck 


The illustrations show a chuck manufactured by the 
Wiard Manufacturing Co., Detroit, Mich. 

The body A, Fig. 2, is slotted for the driving disk B, 
and is provided, on the out- 
side, with a sliding sleeve ©. 
This sleeve falls by gravity 
to the position shown. When 
in this position, the disk B 
engages the slots formed in 
the collet. If the sleeve C 
is raised while the machine 
is running, centrifugal force 
throws the disk B into the 
groove D in the sleeve C and 
releases the collet. 

Two hardened-steel disks 
B are held in place in the 
body of the chuck by means 
of pins which slide in trans- 
verse slots. The purpose of 


these disks is to hold the 
collet in which the drill or 
other tool is mounted in po- 


sition in the chuck and also 
to afford a positive drive. All 
of the wearing parts of the 
chuck and collet are hardened 
and ground. 

















Fic. 1. Quick-CHANGE 
CoLLet CHUCK 
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Fie. 2. Detarrs or Quick-CHANGE CHUCK 
Friction-Socket Wrench 


The halftone shows what might be called a friction- 
ratchet wrench, recently developed by the Allen Wrench 

















FrictTion-Socket WRENCH 
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& Tool Co., Providence, R. I. The wrench consists of 
three working parts, so designed that it instantly grips 
the socket head, and turns it by friction alone, Thus 
the wrench can be made to grip at any point and is avail- 
able for use in most limited space. It is reversible, and 
can be used for left-hand work as well as for right. 
The illustration shows the wrench applied for drilling 
purposes. 
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Shop Fire Extinguisher 


A recently added product to the line manufactured by 
the H. W. Johns-Manville Co., New York, N. Y.. con- 
sists of a small fire extinguisher from which liquid gas is 
discharged by means of compressed air. The extinguisher 
is operated without mechanical force; it is only neces- 
sary to hold it in an upright position and turn a small 
valve-wheel. The device is so constructed as to throw a 
spray as well as a stream. The spray is claimed to be 
most effective on smal] fires scattered over a compara- 
tively large area; the stream is usually best for small 
fires concentrated in one spot. The advantage of the 
spray is that it will cover the entire blaze of the average 
incipient fire so that all of the liquid gas volatilizes. In 
so doing the gas forms a dense combustion-arresting 
“blanket,” which is five times as heavy as air. On ac- 
count of its density and weight, it quickly envelops the 
flames, displacing oxygen and extinguishing the fire. 

The fluid in this extinguisher contains no moisture and 
is therefore a nonconductor of electricity. 
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Should the Buyer Consider Profit? 
By E. R. MINER 


A man takes $2 worth of raw material and turns it 
into a finished product worth $100. His profit is not, 
as many buyers like to figure, $98. The time and labor 
element has entered so largely into the ccst of manufac. 
ture that the profit may be anything or nothing. 

Profit is an item of will-o’-the-wisp proclivities. The 
purchasing department will be straining every nerve to 
shade some one else’s profit, while the sales department 
of the same firm will be equally strenuously trying to 
uphold prices and keep other buyers from shading their 
own. 

The buyer really ought not to consider profit. As a mat- 
ter of fact, it is often the deciding issue. Some buyers 
pride themselves upon a real or fancied knowledge of 
manufacturing costs. The argument runs along the line 
of, “you can make that article for so much; we can 
only pay such a price, which amount will leave you a 
profit of, say 10 per cent.” Does this buyer obtain the 
worth of his money? The answer is obtained by looking 
over the pile of discarded junk that accumulates about 
the shop, checking up the time spent on repairs, “making 
the thing work,” and in comparing the life of machines 
or tools bought. Profit and price mean very little to a 
buyer who properly earns his salary. Price is merely a 
quotation of cost and represents a certain amount of 
money or expense. It is quality that represents value. 

In the machine and tool business there may be a very 
wide margin of separation between the highest and lowest 
quotation received. It is conceivable that through better 
facilities and greater output the lowest quotation may 
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be on a product equal in every respect to the higher- 
priced ; the chances, however, are that there is a difference 
in quality, workmanship, or some other vital necessity 
of a thoroughly good product. 

If more buyers would study actual worth of the prod- 
ucts bought, carefully comparing details of manufacture, 
and passing judgment according to the requirements of 
their own particular business, there would be no reason 
for putting out inferior goods. 

Ever hear an argument like this? “This machine you 
are offering for $80 I can buy from Blank for $65.” 

“All right, we can meet Blank’s price any day in the 
week.” 

It isn’t the argument of a firm that makes things just 
as good as they know how and take pride in doing 80. 
Rather, it is the argument of one who is after the busi- 
ness and is willing to take chances on being able to scamp 
the product sufficiently to come out with a whole skin. 
It is this kind of thing that the reputable manufacturer 
is expected to compete against. Make it for $65! Shades 
of departed efficiency, a machine of like nature could 
probably be made for $15, but it wouldn’t be the same 
machine! The housewife may manage to get along with 
2 hammer from the 5 and 10¢. store, but one could hardly 
expect a carpenter to be efficient with the same tool. 
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SHOP MATHEMATICS, PART II. Advanced Shop Mathe- 
matics prepared in the Extension Division of the Uni- 
of Wisconsin—By Earle B. Norris and Ralph T. 


versity 
Craigo. é 
4-place table of logarithms. 
Hill Book Co., New York, N. Y 
Reviewed by E. H. FISH 
This book is an attempt to develop a text which shall be 
concrete rather than abstract. To say that it more nearly 
succeeds in its attempt than any other recent bseok is 
either praise or disparagement according to the viewpoint of 


Two hundred and seven 6x9 pages, 218 line cuts, 
Price $1.50. The McGraw- 


the reader. 

A few years 
which wished to 
were so meager, 


harried by the public 
tax-paying 
with the 
rather 


educators, 
results of their 
fault was 


few 
why the 
discovered that the 
children, that they persisted in being motor-minded 
than abstract-minded. Inasmuch as the whole 
tem of the world had for centuries tried to make them ab- 
stract-minded and failed, it was thought best by a few to 
emulate Mahomet and fit the school system or a part of 
it to this alleged “motor-minded” population. This book is 
as well fitted for the use of the “motor-minded” as any that 
has yet appeared and is commended to their use, though we 


ago a 
know 


school sys- 


eannot but wonder if any really motor-minded human being 
will ever become educated to the point where he can read 
it all. 

We do not wish to discourage the abstract-minded from 
reading it, as it is as good as if it were written for them. 
The authors first devote 52 pases to formulas, the motor- 
minded name for algebra. The excuse for this is that me- 
chanics make universal use of formulas and should know 
how to handle them. The authors are very successful in 
finding practical examples for practice until they strike 


multiplication, division and factoring, when they are obliged 
to hark back to the abstract and under the solution of sim- 
two possible problems are found. 
The same number appcar under quadratics. Inasmuch as 
the authors have very evidently diligently for con- 
crete problems, this would tend to indicate that in trying to 
handle formulas, beyond the mere substitute of values, which 
can be taught to a child, there is little that can be put before 


ple equations where on'y 


sought 


the motor-minded man. 

As the chapters go on 
(analytical geometry) geometry and mensura- 
tion) and trigonometry, this is still more evident. In fact. no 
demonstrations whatever are given under the head of geom- 
etry and under trigonometry, civil engineering has to be 
largely drawn upon to provide problems. 

Barring the fact that the book might have been somewhat 
condensed there is little criticism to make. It is an agreeably 


through the 
(construction 


equations of curves 
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fresh and able treatment of the subjects involved, though 
some hackneyed subjects are not treated at all. This shows 
that the authors evidently have failed to find an excuse for 
inserting much that is usual in former textbooks. 
HENDRICKS’ COMMERCIAL REGISTER. Twenty-second 

annual edition. Sixteen hundred and sixty-six 12x5%-in. 

pages. Price, $10. Samuel E. Hendricks Co., New York 

This well known register, established in 1891, has reached 
its twenty-second annual edition, which is forcible evidence of 
its wide use and usefulness. It furnishes complete classified 
lists of manufacturers for the benefit of those who want to 
buy as well as for those who have something to sell. It cov- 
ers the architectural, engineering, electrical, mechanical, rail- 
road, mining, manufacturing and kindred trades and profes- 
sions. The present is by far the most complete edition, re- 
quiring as it does 138 pages of index and representing the 
manufacturers of over 6000 articles, none of which have ap- 
peared in any previous edition. The total number of classi- 
fications is over 55,000, each representing the manufacturers 
or dealers of some machine, tool, specialty or material re- 
quired in the architectural, engineering, mechanical, electrical. 
railroad, mine and kindred industries. There is a total of 
437 pages of new matter, the whole representing upward of 
390,000 names and addresses, An important feature is the 
simplicity of its classifications, which are so arranged that 
the book can be used for either purchasing or mailing pur- 
poses. 


8 
Bad-Check Game 


It is reported from several sources that a “bad-check” 
specialist has developed an interest in machinery-building 
firms. Posing as a representative of the Babcock & Wilcox 
Co., Barberton, Ohio, and referring to his former connection 
with Pittsburgh Crucible Steel Co., this individual, whose 
name is C. E. Watson, talks glibly of machine-tool matters 
and firms; and promises a recommendation on his part for 
the purchase of equipment built by the firm he is interview- 
ing. Then he is apt to suddenly become aware of the fact 
that his cash has run down and draws a personal check, 
which he requests cashed. His favorite figure seems to be 
$40, which is a high price for a worthless piece of paper. 
When last heard from he had renewed old acquaintance in 
Pittsburgh, Baltimore and Philadelphia. 





OBITUARY 











William Deering, founder of the Deering Harvester Com- 
pany, Chicago, now part of the International Harvester Com- 
pany, died at Miami, Fla., December 9, aged 87 years. He 
began the manufacture of harvesting machinery at Plano, 
Ill., in 1873. 

David Du B. Gaillard, Lieutenant-Colonel, Corps of Engi- 
neers, U. S. A., and division engineer of the Panama Canal. 
died on Dec. 5 in the Johns Hopkins Hospital, Baltimore, Md. 
He had been seriously ill since Aug. 17 last, at which time he 
was ordered home from the Isthmus. To his seven years’ ar- 
duous work in the tropics is attributed the cause of his un- 
timely death. The successful completion of the Culebra Cut of 
the canal, of which he was in charge, will bear lasting honor 
to his memory as an engineer. 





PERSONALS 











J. E. Weckler, formerly superintendent of the Mesta Ma- 
chine Co., has been appointed superintendent of the plant of 
the United States Brass & Foundry Co., Flint, Mich. 

C. E. Bailey has resigned as president of the United States 
Metal Products Co., College Point, N. Y.. and will give his 
entire attention to the Art Metal Construction Co., of which 
he is president. 

G. M. Hancock, for the past few years superintendent for 
Wells & Spencer Machine Co., San Francisco, Calif. has be- 
come manager of the Eureka Electric & Engineering Works, 
San Francisco, Calif., in which he has purchased a controlling 
interest. 

H. P. Warren, superintendent of the fortification work at 
the Pacific entrance to the Panama Canal, has resigned. in 
order to become chief engineer for a company which is open- 
ing up a new asphalt field for the Barber Asphalt Co. in the 
Lake Maracaibo district in Venezuela. 
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Producing a 100-Inch Telescope Mirror 


By J. MastTeLtta Le Granp 


SYNOPSIS—Lens and mirror grinding has many un- 
known factors and depends much on temperatures and 
freedom from distortion. The methods of holding the 
mirror, the grinding tools or laps and the abrasives used 
are all of interest. 
3 

The evolution of a finished optical mirror from a rough 
glass casting necessitates a series of long and painstaking 
operations. There is no branch of mechanical work 
wherein so many hitherto unknown factors, and meas- 
urements of such minute amounts have entered as in the 


chine was designed and built at the observatory shops. 
This machine consists of a rotating table, fixed to trun- 
nions, which are so connected to a worm and sector that 
the mirror and table may be tilted from the horizontal to 
the vertical plane for making the optical tests. When this 
tilting is done, the edge band seen in the photograph, 
Fig. 2, is used to support the glass. The band is composed 
(f a 10-in. finished saw band equipped with pin connec- 
tions and turnbuckles at the ends. As a glass disk 100 in. 
in diameter and 10 in. thick weighs about 7000 |b., the 
necessity for a strong edge band is apparent. 

On each end of the machine a ver- 











tical shaft carries an adjustable crank 
and counter-connecting link, and from 
a beam connecting these the grinding 
and polishing tools are suspended. By 
the introduction of many adjustments 
and gear changes the tool may be made 
to cut a great variety of curves upon 
the surface of the glass. By the use 
of a lever and counterweights the dead 
load of the tool is lifted from the glass 
until the desired pressure is obtained. 
The frame of the machine is built of 
iron castings and ash timber. All of 
the mechanisms are motor driven. 
WerEKs OF GRINDING 

The first step in the grinding process 
was to make the sides of the glass paral- 
lel. This was done by weeks of “rough 
with the full size cast-iron 


b ] 


grinding’ 
tool shown in Fig. 3. The abrasive ma- 
terial used was emery and carborundum 
of a very coarse grade. This was fed 
with water upon the glass through the 
wooden cups mounted upon the tool. 
The grade of emery was gradually re- 
duced from run to run until both sides 
presented a polished appearance. . The 
last “fine grind” must leave the sur- 
face of the glass free from scratches. 
When a scratch appeared upon the 
work, even though it were during. the 








Fie. 1. Mopet or THe TELESCOPE AND MOUNTING 


preparation of a large telescope mirror such as the one 
herein described. 

Before describing the making of the mirror for the 
100-in. telescope for the observatory on Mount Wilson, 
Calif., an idea of the telescope and its mountings may be 
of interest. The scaled model in Fig. 1 gives some idea of 
its size, especially when we compare it with the observer’s 
chair in the center. The rectangular frame or polar axis 
which supports the skeleton tube, is of heavy structural 
steel, 13 ft. 6 in. wide and over 29 ft. long, these being 
center distances for the various machines; the overall! 
dimensions are considerably larger. The skeleton tube 
is 11 ft in diameter and about 43 ft. long. 

To produce the mirror a grinding and polishing ma- 


final grind, the entire process had to be 
repeated from the coarse abrasive down 
through the successive grades. It was 
necessary to do this four or five times during the work 
upon the 100-in. disk. 

After the front and back of the mirror were ground, 
the edges were finished. This was accomplished by the 
installation of an iron grinding wheel at one end of the 
machine, the edge being ground as the table was rotated. 
This surface, however, was not brought to the same high 
polish as the faces. 

The next step in the process was to produce a spherical 
figure upon the surface of the glass. This was done by 
the use of the smaller iron tool, shown in Fig. 4, and the 
adjustment of its sweep. In some cases these tools are 
made of lead instead of iron; in this case, however, no 
lead-grinding tools were used. The face of this tool is 
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checkered into 2-in. squares by grooves 14 in. deep, in the 
same manner as the larger one, but instead of having a 
flat surface, it is convex to approximately the same radius 
as that desired for the mirror. When the figure was com- 


ie ‘ wr aa 





SMALL Iron Toot ror Propuctine First 
SPHERICAL FIGURE ON THE DIsk 


Fig. 4. 


pleted the center depth of the glass was 114 in. below the 


edge. 
PARABOLIZING THE SURFACE 


After the spherical figure is obtained, the polishing and 
figuring, or parabolizing, of.the disk is begun with the 
full-size wooden tool shown in Fig. 5. The triangular 


support shown is for the purpose of reducing the deflec- 
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tion of the tool due to its own weight. The tool is coated 
with resin squares about 1 in. in size, which are pressed 
on the tool by hand. About three-fourths of the time in 
the optical shop is spent in preparing the tools rather 
than in actual grinding or polishing. With this tool pre- 


pared for operation, the next step is to remove all traces 
of emery or other abrasive materials from the entire shop. 
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The grinding room, the machine and all the tools used are 
washed and painted before polishing is begun. 

After all preparations are made the balance of the 
operations is merely the clock-like rotation of polishing, 
cleaning, testing, and preparing the tool for the next run. 
Rouge is used in large quantities as the polishing agent. 
When the work with the large tools was completed, the 











Fig. 6. 
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zcnes, or high and low places in the glass, were removed 
with small hand tools. 

The large polishing tool with the triangular supporting 
system was the result of months of experimenting with 
tools of all manner of shapes and sizes; it is seen in place 
on the disk in Fig. 6. A large triangular, or sector, tool 
was built and tested, and after several months’ trial it 
was displaced by the full size tool. 

In Fig. 7 the glass disk is shown fully polished, the sup- 
porting edge band uncoupled and removed, and the resin- 
ecated polishing tool at the right, tilted to an angle. 

Fig. 8 shows the 100-in. mirror standing vertically. 
This shows more details of the supporting frame; the 
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way the mirror is held by the edge band and also com- 
pares its size with that of the ordinary alarm clock at the 
right. 

The tube trunnion bearing is of considerable interest, 
details being given in Fig. 9. First comes the roller 
bearing with 2-in. rolls supporting the shaft, which is 8 
in. in diameter inside the roll cage. The thrust is taken 
by the ball bearings on each side, the balls being about 
134 in. in diameter and running in a race 14 in. in diam- 
eter, center distance. The whole thing is mounted in a 
spherical bearing 26 in. in diameter to allow for adjust- 
ment in any direction. An idea of the general construc- 
tion can be had from the details shown. The size of the 
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mounting and the accuracy required can be better under- 
stood in this way than by general photographs alone. 

All polishing and testing were done in a constant tem- 
perature, the optical shop being properly insulated and 
equipped with a heating and ventilating plant. The 
telescope mirrors are “silvered” about twice a year. This 
is done, in the case of the 100-in. disk, by lowering the 
mirror and its cell into the pier house by means of the 
hydraulic elevator. A constant temperature is main- 
tained here which is a requisite for a good deposit of sil- 
ver. The silvering process in itself is quite simple, con- 
sisting mainly of cleaning the glass thoroughly with the 
proper agents, flooding the surface with the silver solu- 
tion, and then, as it begins to dry, burnishing rapidly by 
hand. 

Through the untiring efforts of Prof. G. W. Ritchey 
of the observatory staff, who has had charge of the 100- 
in. optical work, the mirror is now completed. The photo- 
graphs are by F. Ellerman and F. L. Drew. 


# 
The Social Aspect of Trade Training 


By E. H. Fisn* 


The largest problem in trade-school administration not 
yet wholly solved is the social one. We are all social ani- 
mals, whether we congregate on the shop steps at noon or 
whether we don our “monkey clothes” for an evening. 
We are all influenced in our choice of entertainment, re- 
ligion, politics, work or profession, by the opinions of 
our immediate associates. 

Boys are no different from men in this respect. Ask 
a group of boys for the names of the famous men whom 
they most admire, and nine out of ten will give you Wash- 
ington, Lincoln and Edison. Watch them decide what 
school to attend or what vocation to take up and these 
same boys will follow the lead of some favorite athlete 
or pretty girl. The secret then of getting boys into a 
trade so that there will be enough of them to permit a 
selection of the right boys centers around some very 
simple, but usually forgotten, things. 

A boy’s father and mother may consider it best for him 
to learn a trade and every manufacturer in the country 
may be crying for help and ready to pay good wages, 
but not one of them has any real influence, unless the 
bov wants to do it. Statistics showing how much better 
off, financially, a mechanic is than a counter-jumper, or 
any other argument based on deferred rewards, have little 
weight. What the boy wants to know is this, “Is Red 
Smith going? How did the football games go last year? 
Basket ball? Base ball? Do the boys get into good donces 
in the winter?” Sugar coating trade work will not draw 
a boy. Calling the school artisan, or vocational or indus- 
trial, does not attract any more than trade. Soaking 
sugar into the social side does. 

Putting the bovs into any old dump of an abandoned 
school house or factory is an unforgivable handicap. Giv- 
ing them machinery from the junk pile is as bad. Build 
a school, dignified, substantial, filled with modern ma- 
chinery, attend to the athletic and social side, get the 
bovs together, let them see what a showing they can 
make, put them in active touch and competition with the 
hovs who go to high school, and stir up rivalry, and you 
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can fill your trade schools with bright, active boys full 
of life and ambition. 

This very fact that a trade school attracts active boys 
introduces another problem. Many such boys are full 
of mischief. In a co-educational high school there are 
enough girls and enough feminized boys and teachers to 
make it possible to have a very ladylike atmosphere. This 
has disgusted and still disgusts boys with red blood in 
their veins, hence the relatively small high-school atten- 
dance the country over. Personally, I believe that a rea- 
sonable amount of mischief is not a bad thing. Malice is 
another thing and not for a moment to be countenanced. 

High-school boys can visit an out-of-town school and 
loot the lockers of sweaters and shoes and everybody 
glosses it over as a boyish prank. On the other hand. 
the public looks on a trade-school pupil, not as a child 
to be patted on the back as “smart,” but as a young man 
who has accepted his life work and is preparing to take 
his place, at an early age, as a part of the producing 
power of the country. This very fact makes it possible to 
reach these boys and to appeal to them as it is impossible 
to appeal to high-school lads. The fact that they are 
doing man-size work rather than toying with amateurish 
imitations gives them more of a man’s point of view. 

The very nature of the work of a trade school forces 
vastly more personal liberty upon the pupils than they 
have been used to. For example, our electrical class is cut 
up into four to six gangs, each under the leadershiv of a 
reliable boy and these gangs are scattered over a building 
two acres in extent, often with another gang at the Girl’s 
School at a considerable distance. This means virtually 
no supervision by the instructor in charge. No gum- 
shoe work is allowed. The bos have their stint and if 
unable to get it done at night, they have to account for 
their failure. Generally speaking, boys at 14 or 15 vears 
of age have difficulty in adjusting themselves to this 
liberty, but in two or three months they get pretty well 
broken in, find that doing something useful is more fun 
than “rough housing,” or else they drop out. 

There is another aspect of this social side that makes 
it necessary to assist the pupils more than is necessary 
in high school. Teachers in the public schools are in muth 
the same frame of mind, as were the stage-coach drivers 
when the first locomotives appeared. They fear that they 
may find their jobs so changed that they cannot accommo- 
date themselves to the newer ideas. Instead of express- 
ing this as a fear, they take occasion to doubt the pos- 
sibility of the success of trade work and to deplore any 
tendency to cut down the amount of cultural work which 
boys have to take below the high-school standard. They 
say these things in undoubted good faith and then recom- 
mend only such pupils as they are unable to do anything 
with themselves, for admission to the trade schools. This 
tendency on the part of old-line teachers is not surpris- 
ing, but it must be reckoned with, and social activities 
must be fostered to counteract it. 

The pupils must be taught to hold up their heads and 
to be proud of the fact that they go to a trade school. 
They must be taught to make at least as good an appear- 
ance on the street as their brothers and sisters do when 
they come from the high school. If mechanics of any 
community assume their privilege of wearing neat clothes, 
carrying themselves in a manly way and taking their 
proper part in civic affairs. we shall hear less about 
“boiler makers,” “greasy mechanics,” and the like. 
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Broken wheels 
(caused by).. 


Grinding- 
wheel 
accidents 
(caused by) 


} 





Flying wheel un- 
broken (caused by) 


Work or dresser 
hurled out of work- 
man's hand (caused 
by) 


Flying particles of 
emery, inhaled or 
in eye (caused by) 


Flying pieces o f 
broken revolving 
type of dresser 


(caused by)... . 
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Cracked wheel (caused 
by) 


Too high rim 
(caused by) 


speed 


Catching work be- 
tween rest and wheel 
(caused by) 


Out of true (caused by) 


Unbalanced wheel 
(caused by).. 


| Weakened wheel 


| 


— 


=~ 


(caused by) .. 


Too small spindle 
(caused by)... . 
Side grinding on im- 
pooper wheel (caused 
»y) 
that nut 
(caused 


Mounted so 
works loose 
by) 


‘aught between rest 


and wheel. 


defective 
by) 


-xhauster 
(caused 


Eye protection insuffi- 
cient (caused by) 


Chip guard defective 


(caused by) 


No guard for dresser 


—Copyrighted, 1913. 


Improper inspection of wheel.. .. . 


Dropping or striking against some | 


object while not being operated 


Being forced on eagrager sized 
spindle. ; ; 


Heated spindle. 


| Only one flange 


Uneven bearin: of flanges. . 


Flanges of different diameters. 


Flanges not properly relieved. 


| Compressible washers 


| Tightening of nut 


| Hacking of wheel. . 


Disintegration 


Screwing wheel on taper arbor 


Spindle overspeeded. .. 


Use of too large wheel 
speed 


for spindle 


Improper adjustment of rest 
Improper handling of work.. 
EE ee ae 
Bent spindle 


Loose frame 


Rough or improper use. . 


Wheel standing in water (see under “ 


Side grinding (see below) 
Wheel untrue. 





No 





Vol. 


{ Before issued to operator. 
| When being mounted. -. 
{ During storage... . 
While wom * mounted. . 
| While standing 
Too small bushing. 
Too large spindle. 


] Carelessness. 
a Horseplay. 


{ »ns . Lack of oil. 
Tight bearings............ Improper spindle size. 
| Inner flange not fixed on spindle. 
{ Careless mounting 
| Ignorance. 
Bent or broken flange or flanges... 
Bushings projecting beyond sides of 
wheels. . 
High spots ‘on "flanges 
High spots on Se Cre 
Careless mounting. 
| Ignorance. 
Entirely without relief 
| Diameter of relief too small 
Missing 
Too thin 
| Too small diameter 
Carelessness. 
Ignorance of mounter. 
Damp storage. , 
Left immersed in water when not in use. 
Desire for increased cutting. 
_ No restriction on use of wheel. 


Improper specifications. 


' Ignorance. 


Improper specifications. 


} Ignorance. 


Carelessness 
’ Ignorance. 


Ignorance. 


Overspeed when first set up. 

Desire for increased cutting. 

Thoughtlessly increasing speed of line shaft. 

{ Desire for increased 
cutting. 

; Loose shifter. 

| Carelessness. 


Speed increased 


Si . | Shifting to small 

Use of cone pulley pulley. 
Carelessness. 

\ Ignorance. , ; 

{ Desire for increased cutting. 

Ignorance or indifference. 
Wheel of different grain and lower 

recommended speed substituted 

Wheel of different shape substituted 
Wet wheel substitute 

{ Lack of attention. 

_ Ignorance. 
Side grinding when rest not designed for it. 
Pushing work under rest : Ignorance. 


Lack of attention 
Ignorance. 
Lack of attention. 
Ignorance. 


Wheel initially too large 


Too large wheel substituted 


Ignorance or indifference. 


Lack of attention. 
Ignorance 

Inexperienced men. 
Responsibility of foreman. 
cracked wheel” 


Wheel standing in water (see above) 


Side grinding (see below). 
Hacking wheel (see above) 
Bushing too small in wheel 

Wrong spin. used for size of wheel 
Lack of proper equipment 
Inexperience of men. 

Indifference. 


Spindle threaded in wrong direction 
Belt twisted so that machine runs opposite to initial direction 


Motor reversed. 
Spindle turned end for end 


See above 


Entire lack of exhauster 


Exhauster line not proper size 


Exhauster line stopped up 


No goggles provided. 
Improper goggles provided. 


Goggles not used 


No chip guard 
Chip guard not in use.. 


TABLE OF CAUSES OF GRINDING-WHEEL 


Ignorance or indifference. 


Improper specifications 
Equipment incorrectly erected 


Ignorance. 


Exhauster not provided. 
Exhauster disconnected. 


Ignorance. 
| Desire for saving expense. 
Not often cleaned 
Poorly designed or constructed. 


Prejudice 
; Carelessness. 
| Fear of infection 


{ Broken and not replaced. 


| Prejudice of workmen. 
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ACCIDENTS 








December 25, 1913 


AMERICAN MACHINIST 


1061 


Minimum Costs on Small and Variable Lots 


By Jonn H. Van DEVENTER* 


SYNOPSIS—Two fundamental truths are stated in this 
discussion of the problem of cost reduction in the jobbing 
shop, and for the manufacturer of small and variable lots. 
Regardless of the ratic between preparation and operation 
time, doubling the quantity in a small lot will occasion a 
greater percentage saving than doubling the quantity in 
a larger lot. The greater the ratio of preparation time to 
operation time the greater will be the total saving by in- 
creasing the quantity. 
3 

Scientific management often appears to the manufac- 
turer of small and variable lots as a will-o-the-wisp, at- 
tractive but unattainable. To him, those mortals are 
most favored who are engaged in turning out automobiles 
at the rate of one a minute; typewriters and sewing ma- 
chines at a pace of a hundred an hour; or a dollar watch 
with every clock tick. Mass production, to him‘an im- 
possibility, he regards as the open-sesame to the strong- 
hox wherein are contained the gilded shekels known as 
big profits. In this he is not altogether right, for even 
without the possibility of mass production, there are other 
steps that may be taken that will enable him to reach a 
little deeper into the bag. 

Let us consider first just what are the advantages that 
accompany the manufacture of pieces in large quantities. 

First: It enables the development of “specialists” who 
spend their days performing a few repeated operations 
with the consequent attainment of facility. 

Second: It warrants the expenditure of comparatively 
large sums for equipment that will make even small time 
savings, for example, carefully thought out jigs and fix- 
tures. 

Third: It is commonly thought to be essential to the 
establishment of piece, premium, or task system of com- 
pensation. While the first two advantages are of neces- 
sity barred to the manufacturer of small lots, the third 
may be readily applied, as it is the purpose of this article 
te demonstrate. 

It is a mathematical truth, and one that will shortly 
be established, that a percentage of increase in the num- 
ber of pieces in a small lot must necessarily effect a greater 
proportional saving than the same percentage of increase 
in a large lot. In other words, the manufacturer who 
puts through two pieces where one has gone before, has 
made vastly larger percentage of saving on his profit per 
piece than he who increases the quantity from one hun- 
dred pieces to one thousand. This, however, is not by 
any means a statement that it is cheaper to manufacture 
two pieees than a thousand. 


PREPARATION AND OPERATION TIMES 


If we analyze the “time-cost” of an operation of any 
kind on any piece, we find it to consist of two elements— 
the preparation time and the operation time. Sometimes, 
and in fact more frequently than otherwise, the getting 
ready part of it will consume the major portion of the 
time. Preparation would include the time necessary to 
secure instructions, order, time card, send after or get 
the necessary tools, jigs and fixtures, arrange the tools 


*General superintendent, Buffalo Forge Co. 


and jigs on the machine, set the calipers or micrometers, 
make the proper adjustments on the machine, and many 
other items that have no direct relation to the actual time 
required to produce the piece after everything is ready. 
Preparation time under our analysis would also include 
taking off the jigs and fixtures after the work is finished; 
sending back the tools; turning in the time card, ete. 

The operation time is that required to place the piece 
in the machine or jig; clamp or chuck it; take the cut; 
and take the piece out after the cut has been taken. 

The preparation time is independent of the number of 
articles to be done, and as long as the same method of 
finishing is employed, will be the same whether one or 
one hundred articles are involved. As a rule, the prepara- 
tion time when analyzed is found to contain many more 
elements than the operation time. It is almost uni- 
versally true also, that preparation takes longer than 
operation. 

Where one piece only is machined, the time cost of that 
piece will have to bear the entire preparation; if two 
pieces are machined together, the preparation cost is 
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divided between them. Each additional piece added to 
the lot quantity helps to reduce the preparation cost per 
unit. 

Since the preparation cost in a given case is a constant 
quantity, independent of the lot size, and the operation 
cost is the same for each piece and varies in direct pro- 
portion to the number of pieces, we can express the total 
time-cost of a lot as follows: 

Time-cost = preparation time -+- (number of pieces 
operation time), 
or, expressing the above with symbols— 
Time-cost = P+ NO 
The average time cost will, of course, be the total time 
cost divided by the quantity, as follows: 


P+wNO 


Unit time-cost = Vv 


As a concrete illustration, assume that for a certain piece 
and operation, the preparation time is one hour, and the 
operation time is 15 min. The total and unit time-costs 
for one, two, four, ten and one hundred pieces will be as 
follows: 
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Quantity Total Time Unit Time 
1 1.25 1.25 
2 1.50 0.75 
4 2.00 0.50 
10 3.50 0.35 
100 26.00 0.26 


Notice that the relative saving is greatest where the lot 
is increased from one to two pieces. And while the unit 
cost continually decreases with each added piece, the de- 
crease is at a gradually diminishing rate. 

This point is an important one for the small-lot and 
jobbing manufacturer to grasp. If you have been in the 
habit of machining certain pieces one at a time, and can 
by the mere addition of another piece reduce your unit 
cost 40 per cent. as in the above illustration, it will pay 
you to carry the extra piece in stock for a long while if 
there is any possibility at all of being able eventually to 
use it. 

In the above calculations, we considered a case where 
the preparation time was four times the operation time. 
We will now reverse the conditions and see what happens. 


Preparation time = 15 min Operation time = 1 hr. 
Quantity Total time Unit Time 
1 1.25 1.25 
2 2.25 1.125 
4 4.25 1.0625 
10 10.25 1.025 
100 100.25 1.0025 


The total and relative savings in this case are both less 
than before, due to the relatively short preparation time. 
However, the same deductions apply, except on a smaller 
scale. 

Since careful time study will bear out the assertion that 
the preparation time is in most cases greater than the 
operation time, and that the greater the relative value of 
the preparation to operation, the greater the relative sav- 
ing on small lot increases, we may hold out the following 
as an encouraging truth: The man who increases the 
quantity in a lot from one piece to two pieces, makes a 
greater percentage saving by reason of this increase than 
the man who increases the number of pieces from 10 to 
1000. 

Figs. 1 to 4 illustrate graphically the relative time re- 
duction with increase of quantity. In Fig. 1, it is as- 
sumed that the preparation time is nothing, which, of 
course, is an impossible case. If this could be true, the 
unit-cost line would be a straight horizontal line, the 
rectangles, whose area denote cost, would all be the same 
In Fig. 2 
the preparation time is taken at seven-ninths of the 
The descending steps represent the re- 
Note, however, 
that the first step is always the greatest. Also note that 
the difference between No. 5 and No. 6 is very slight. 
Fig. 3 is chosen with equal values for P and O. In Fig. 
i P is taken at three times O. In all four cases, the cost 
of the first piece is purposely made the same, the No. 1 


size, and No. 6 would cost as much as No. 1. 


operation time. 
duction of cost with increase in number. 


rectangles being of the same area. Observe the difference, 
however, hetween the No. 6 rectangles. The manufacturer 
who does not separate preparation from operation is work- 
ing on the assumption expressed in Fig. 1. How far off 
he may be can be imagined when we compare No. 6 in 
Fig. 1 with No. 6 in Fig. 4. 

The truths established above may be expressed in the 
form of two axioms: 

1. Regardless of the ratio between preparation and oper- 
ation time, doubling the quantity in a small lot will oc- 
casion greater percentage saving than doubling the quan- 
tity in a large lot. 
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2. The greater the ratio of preparation time to opera- 
tion time the greater will be the total saving by increas- 
ing the lot. 

Both of these axioms are of the utmost importance to 
the manufacturer of small lots, for the investment re- 
quired by him to double his lots is infinitely less than 
would be required of the manufacturer of large lots. 
Also considering axiom No. 2, the relation of preparation 
time to operation time in a shop of this kind is, as a rule, 
much greater than in more continuous classes of produc- 
tion. 


An EXAMPLE 


.\s a concrete example of increased profits, take the case 
of a manufacturer who has been bringing through his 
factory parts which total 10,000 operations per year, with 
an average of six pieces to the operation lot. His average 
relation between preparation time and operation time is 
2 to 1. 

His cost per unit of production is in the ratio 

2+ (6X1) _ 


6 


1.533 


Now let him determine to double his average operation 
lot to 12 pieces. 

On this basis his unit cost will be 

2+ (12 X 1) 
12 
His saving on productive labor due to increasing his lot 
has been 124% per cent. His overhead expense has, of 
course, not increased in proportion to the output and, 
therefore, the net profits have increased considerably more 
than the 121% per cent. figured above. 

Were the above all the increase to be obtained it would 
be well worth having. But add to this an additional in- 
centive to cost reduction arising from task and bonus sys- 
tem or properly set piece-prices and you have introduced 
a factor which will at least double the gain caused by the 
increase in lot quantity. There is no doubt that men will 
work faster and better when they are compensated under 
a system whereby the pay is directly proportional to the 
success of their efforts. Even if but one piece is to be ma- 
chined at a time, is it not better to make that piece under 
incentive ? 

The difficulty in adapting a bonus or piece system of this 
kind to a shop manufacturing small and varying lots has 
been an imaginary one, based on a misunderstanding of 
the principles stated above. It is evident from inferences 
already drawn that each quantity of the same piece would 
require a different unit price, since the unit time cost of 
the article is constantly decreasing with each additional 
one added to the quantity. 


= 1.106 


OUTLINE OF _A PIECEWORK SYSTEM 

[ have established and had in operation for the past 
year a system of differential piece prices and a method of 
figuring them which renders the size of the lot immaterial, 
and automatically corrects itself for changes in quantity. 

The first thing to establish in installing a system of 
this kind is the proper value of preparation time. Strictly 
speaking, this should be adjusted for each piece ; however, 
I have found that while the preparation time will vary 
slightly for two different pieces operated on the same 
machine, the preparation time as a rule will be substan- 
tially the same for the same machine and class of work. 
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I allow an arbitrary time for each machine based on ex- 
perience and observation. In some cases also subdivision 
is made on the same machine for various classes of work. 

In all modern shops, the machine tools are numbered. 
‘his makes a very convenient way to record the allotted 
preparation time. A book should be prepared having the 
numbers of all the machine tools recorded consecutively, 
and opposite each, the allowance for preparation. As 
seme machines are operated by experienced machinists at 
a high rate, and others by apprentices or specialists, the 
rate of pay should be taken into account in establishing 
the preparation allowance. 

A slight error in the estimate of the preparation time 
will not affect the results seriously, as this is to be dis- 
tributed among each piece of the lot. If it is too high, it 
will mean that the operator will make more on the smal! 
lots than on the large; if it is too low, the employe will 
be able to make his profit greater on the larger quantities, 
which is desirable as that is where the manufacturer 
makes his greatest saving. Therefore, if there is to be any 
error, be sure it is on the side of getting the proportion of 
preparation time to operation time a little scant rather 
than too great. 

After establishing the preparation constants as above, 
the next step is to determine and establish proper stand- 
ards for the operation time. The proper way to do this 
is by an intelligent time study of each operation as closely 
subdivided into its elements as possible. These elements 
comprise placing the piece on the machine, clamping or 
chucking it, the actual cuts or machine-tool operations 
the necessary calipering or measuring, the proportion of 
tool fixing and tool grinding chargeable against each unit, 
and the time for removing the piece from the machine. 

Time-study reports should be made on forms somewhat 
like that shown in Fig. 5, in order that they may be filed 
svstematically. 

OPERATION-TIME ANALYSIS NO. 158 
Date—3/5/13 Part—Roll Blank 
Drawing—T-75 Patt. No.—M652 
Operation—Bore and face and counterbore one end. 
Mach. No. 675. Kind—Davis Chucking Lathe. 
Special Tools— 


Method—Rough and finish bore with double-end cutters, Ream, free with cross- 
slide, counterbore with sweep 


TIME 
Min. Sec. 

Placing— 30 
Clamping— 1 10 
Cuts—(State speeds and feeds) 

Rough bore, speed 50’ F. 3/64 4 2 

Finish bore, speed 50’ F 4 2 0 
Ream— 0 40 

Counterbore 0 35 
Measuring—Plug gage 0 15 
Tool adjusting— 
Tool grinding— 
Removing— 0 20 

Total— 9 SO 
Remarks—Faced while boring. 
Date—3 /5/13 Signed—J. A. Brown. 


(Make Diagram of Tool Set Up on Back) 
FIG. 5. FORM FOR OPERATION-TIME ANALYSIS 


In a jobbing shop, where the variety of work is great, 
and new and untried pieces are constantly being ma- 
chined, it is not always feasible to base operation stand- 
ards on the analysis of the labor as actually performed 
for the reason that this same piece might not be made 
again in several years. However, by training and experi- 
ence, a man assigned to the position of rate setter will 
soon become so familiar with the proper time for each 
element of an operation, that by allowing an estimated 
time for each element, he will arrive at a total which will 
be remarkably close. It should be remembered that the 
finer the subdivision of elements, whether in an estimate 
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or a record of actual performance, the more readily will 
an error or the presence of rectifiable mistakes in methods 
be detected. 

One man should be permanently assigned the duty of 
time study as outlined above. In my opinion, since the 
selection of a man for this job is a difficult matter, one 
should be trained especially for the purpose. A young 
man of technical training, which induces close observa- 
tional power, and some shop experience in the plant in 
question, should be placed in the cost. department for a 
few months. With this preliminary training, provided 
he is of ‘he proper disposition, he is likely to fill the bill. 
His reports will, of course, be submitted to higher offi- 
cials, particularly at first, for criticism and authentica- 
tion, until the management feels that he has developed to 
a point where the setting of standards may be left to him. 

As a means of recording the standards when once es- 
tablished, and as an index for reference in the future on 
similar jobs, a form should be filled out for each piece, 
as shown in Fig. 6. 


PRICE-ALLOWANCE RECORD 
Part—Main gear brecket. Patt. No. M680. 
CPERATION NO. 1—Mill Bottom 
Mach. No.—45, 47 or 49 
Preparation—0 . 40 Operation—0. 12 
Date—6-5-13 Authorized By—J.H.M 
OPERATION NO. 2—Drill for Gear Stud 
Mach. No.—120-122 
Preparation—0. 10 ( 
Date—46 /8 /13 Authorized By—J.H 
OPERATION NO. 3— 


Iperation—O. 04. 
© 


Mach. No.— 

Preparation— Operation— 
Date— Authorized by— 
OPERATION NO. 4— 

Mach. No.— 

Preparation— Operation 
Date— Authorized by 


FIG 6. FORM FOR PRICE-ALLOWANCE RECORD 
FIGURING Price on A LoT 


Having the above established standards for prepara- 
tion and operation, in order to figure the price on a lot 
of any quantity, it is necessary simply to add to the prep- 
aration allowance the product of the number of pieces by 
the operation allowance. For instance, to figure a price 
for a lot of six of the main gear brackets mentioned in 
Fig. 6, we would have for the first operation, 

Price for the six = $0.40 + (6 $0.12) = $1.12, 
an average of $0.156. 

The price for 500 would be: 

$0.40 + (500 & $0.12) — $60.40, 
an average of $0.1208. 

‘the price for one piece only would be: 

$0.40 + $0.12 = $0.52. 

li the above case it is seen that putting through six 
pieces instead of one the unit cost per piece is reduced 
from $0.52 to $0.186. Further increasing the lot to 500 
pieces reduces the last figure $0.0658 more. But note 
that the saving made by the small lot of six pieces ma- 
chined as against one piece, is five times as great per piece 
as that made by the large lot of five hundred. This is a 
striking example of the proportional gain on small lots. 
It also illustrates the fact that by emploving a differential 
system of this kind, the minimum lot permissible may be 
figured for any piece. 

Another peculiar advantage of this system becomes 
apparent when applied to a new and rapidly growing line. 
In such a case, no two successive lots are for the same 
quantity, but no matter how fast they increase, if the 
original standards have been set intelligently, the differ- 
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ential price will take care of each increase without the 
unpleasant and dangerous expedient of price cutting. 
Fig. 7 presents an interesting graphical solution for the 
total price of the lot and the unit cost, having the prepar- 
ation and operation allowances given. The divisions to the 
right of the zero point on the horizontal axis represent 
the number of pieces. The vertical divisions represent 
money value. To the left of the zero point on the hori- 
zontal axis are divisions similar in scale to the horizontal 


ones. These represent preparation allowance. A line is 


drawn through the point on the preparation scale on the 
left, representing the ratio of preparation to operation al- 
lowances, and through a point on the vertical scale repre- 
senting the preparation allowance. This line AB will give 
intersection with 


the total price for any quantity at its 
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running at right angles to one of the main power shafts. 
The power was transmitted from this main shaft to the 
tcolroom by means of two quarter-turn belts and a mule. 
The driven pulley on the toolroom shaft was on the 
outside of the room partition and the hanger was sta- 
tioned between the two. The toolroom used power both 
day and night. 

At 6:10 a.m. the repair man was at the sink washing 
off the fruits of a night’s toil preparatory to giving the 
signals for starting the entire plant, when a crash like 
the crack of doom sounded immediately behind him. 
The driven pulley on the toolroom shaft lay in bits on 
the floor and the shaft had broken short off at the hanger, 
6:15 a.m., and the toolroom wheels mu:t be turning at 
6:45, 







22 23 24 25 


Arm Maceinrst. 


19 20 21 


Number of Pieces 


Kia. 7. RELATIONS BETWEEN ToTAL Cost AND Unit Cost BAsep ON ALLOWANCES FOR PREPARATION AND 
OPERATION TIME 


the vertical line representing that quantity. A line CD 
drawn from this intersection point through the zero point, 
will give at its intersection with the vertical line repre- 
senting one piece, the unit cost of one piece when ma- 
chined in lots of that quantity. 


oe 
o 


Little Journeys with the Repair Kit 
By F. E. Latrp 


During a temporary period of relief from “road run- 
ning” the repair man had night charge of the power 
of a large manufacturing plant employing 2500 men. 
The power required to operate the entire plant was de- 
rived from two 300-hp. waterwheels, two 250-hp. Corliss 
engines and one 150-hp. waterwheel. 

The different departments received their power from 
these units by means of huge clutches. It was a ticklish 
job to engage these clutches and during the operation the 
engines and wheels were “churned” until full load was on. 
Bell signals from push buttons governed engineers and 
wheel men. About 125 men were on the night shift, and, 
in consequence, but part of the power was used. It was 
the repair man’s duty to see that the five power units 
were connected and working properly at 6:45 a.m. This 
was 15 min. before the day force began work. The ma- 
chines in the toolroom, as well as a battery of 50 gang 
drills used for manufacturing were operated by a shaft 


There was not an inch of shaft outside the room to 
bolt a pulley on, so no thought was wasted here. A sud- 
den idea started the repair man to the room below, but 
his stay was short, for he came back up the stairs three 
at a time and ordered two of his men to rush a saw, an 
auger and a wood split pulley from the stock room. This 
was no time of day for siestas, and while one man was 
bolting up the pulley to the toolroom shaft, the repair- 
man was drilling a gang of holes through the floor. A 
square opening was sawed in the floor and a belt run from 
a shaft in the room below the toolroom to the split pulley 
just set up. The day was saved and all wheels were turn- 
ing at 6:45 a.m., likewise the repair man’s head, for a 
more strenuous half hour he had never experienced. 

The main entry door of the shop commanded a view of 
the toolroom driven pulley, and when the master me- 
chanic entered this door at seven o’clock, the first thing 
he missed was the pulley. He was prepared to rave, but 
the repair man quietly led him into the toolroom. Every 
wheel was turning and the master mechanic asked how 
it had been accomplished—but not in just those words. 
The accident had put but one machine out of commis- 
sion—the one on the floor below, whose pulley was now 
driving the toolroom shaft. The quick repair did good 
service for over a month, and when the broken shaft was 
renewed and extended and a pulley again placed outside 
the partition, a hanger was stationed on each side 
of it. 
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Drill Jigs and Fixtures from the Monotype Shop 


By Frep H. Cotvin 


SYNOPSIS—The making of such a machine as the 
Lanston Monotype with its multitudinous movements and 
the accuracy required, necessitates the use of special tools 
and fixtures, suited both to the work to be done and to 
the quantity required. These include much punch and 
die work, and special holding fixtures for drilling and 
broaching. 
3 

Those who are familiar with the mechanism. of the 
Lanston Monotype appreciate the accurate work which \is 
necessary, and will be interested in some of the methods 
by which these machines are manufactured. This is by 
no means a complete story of their manufacture, being 
simply a selection of drilling fixtures and punches and 
dies developed to solve certain problems as they have 
arisen. Many of them can in all probability be adapted 
to other classes of work, and all should be suggestive of 
improved methods in many cases. 


LARGE Box JIG 


Quite an elaborate example of the box drilling jig is 
shown in Fig. 1. As will be seen, there are a large num- 
ber of holes to be drilled, and in several different planes. 
The swinging cradle is rolled into a horizontal position, 
and the casting shown laid in it. It is then fastened by 
the hook bolts A and B by the clamp C, and in any other 


way that may be necessary. The plate or cover D, carry- 


ing the numerous bushings, is placed in position by means 
of the thumb-nut /, and all the holes are drilled under a 
radial. 

In the horizontal position the bushed hole J would 
be swung down so as to coincide with J, while the pin F 
would hold it in this position, a similar pin being used 
Then it can be swung up as shown for 


at the other end. 
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to guide the reamer. The fixture is shown open to illus- 
trate its simplicity. It is simply a hinged fixture, hav- 
ing bushings on both sides, so as to hold it level in either 
position, and each side being provided with suitable bush- 
ings, which are plainly marked. The fixture is held 
together by the latch shown at the left. 
PUNCHING BLANK WHEELS 

The punching of the blank wheels from the strip is 

shown “in Figs. 3 and 4. The strip at A shows the first 








| 











Fie. 1. Larer Box-Dritirxe Fixture with 
REVOLVING CENTER 











Fie. 2. Dovsie-Sipep DRILLING AND REAMING JIG 


the drilling of side holes, with the pin F in the position 
indicated. This also allows it to be swung to other posi- 
tions, as shown by the bushings at @ and H/, making al- 
together a very complete jig. 

Another interesting drilling fixture, though of entirely 
different design and purpose, is shown in Fig. 2. Here 


the same fixture is used for both drilling and reaming 
by making it double-sided, the bushings in one side being 
of the right size for the drill, while those in the other 
are enough larger to accommodate and at the same time 


operation, the three triangular spaces being punched out 
and also the two holes, one in the center and the other 
for locating the position for the second punching oper- 
ation. The punch is shown at B, the guiding hole at C, 
and the stripping plate on the die at D, while at # and F 
are the punching and the locating pins used. 

Fig. 4 shows the punch and die for the second opera- 
tion, the strip A having been marked by being put 
through the punch and die shown in Fig. 3, in the reverse 
direction; B shows the second die and stripping plate, C 
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the punch, and D the finished wheel. The whole opera- 
tion is simple and complete. 

The making of the key lever for the type-setting or rib- 
bon-perforating machine contains several interesting dies. 
The first operations are shown in Fig. 5, the piece A 
being one of the blanks coming from the die against which 
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the punch and die at the right will show how this is 
secured, the key being laid in the die D in the position 
shown by the piece in front of it, and the punch # forcing 
up the ears and also bending the lever to the desired 
shape. 

The next steps are shown in Fig. 6, where the blank A 
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Fig. 5. 


First OPERATION FOR MAKING THE Key LEVER 














Am Macninist 








6. 
it is leaning. At the first stroke the punch C cuts out the 
opening at the end, this being used to locate the strip as 
at F, 

The next operation is bending the lever in the center 
as at B, bending up the central ears, which are to form 
the bearing, and making the first bend in the end pieces 
A little study of 


while the whole piece is being blanked out. 


which are to receive the key or button. 


FrrrHerR OPERATIONS ON THE Key L&VER 


is simply being used to hold the finished lever B in an up- 
right position. ‘Incidentally it affords quite a study of the 
development of this piece. The levers come bent, as 
shown at D, the die at the left leaving them with a central 
stiffening rib raised as shown at C. It will also be noted 
that the end which is to receive the key has been bent 
around nearly into its final position. The punch and die 
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ai the left require little explanation, the detail of con- 
struction being quite clearly shown. 

Coming to the next operation, we find the handle FZ 
inserted between the ears of the piece C and placed in 
position in the right-hand die. This fixes the size of the 
hole left by the ears being closed around, as can be seen 
at D. It will also be noted here that the end / has been 
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closed from the position shown at C and is practically 
ready to receive the key. This is done by means of the 
movable jaws on each side, these being operated by the 
inclines H, which are forced inward when the similar in- 
clines G of the punch, come into contact with them. The 
wings of the bearing are closed by the point F forcing 
these wings around the sizing rod or mandrel £. 





G 
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Fig. 7. 


Tue FINAL FINISHING OF THE KEY 
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Dres FoR MAKING THE KrEy BuTTON 
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Fig. 9. 


PUNCHING, COUNTERSINKING AND BLANKING Dte ror SMALL PIECES 
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The next step is the final closing of the wing in the 
die shown at the left of Fig. 7, the piece being inserted 
as at A, and the closing action being secured by the in- 
clines B under action of the rods C, which come down 
through the punch. Before this begins to close the wing, 
however, the sizing piece D has been forced down through 
the opening, so that the wings are closed around it and 
thus secure the size hole desired. 

The final operation on the piece is the sizing or swag- 
ing of the ends which are to hold the key button shown 
at the right of Fig. 8. Here the piece is laid in position 
with the ends down in the lower block 2, when a stroke 
of the upper die F forces it firmly into place and effectu- 
ally sizes it. The completed piece is shown at G, having 
been ejected from the die by means of the lever H. 


THe Burron-Cuip Die 


Another operation, and one which is closely allied to the 
lever shown, is the making of the button clip, as indi- 
cated in Fig. 8. These are cut from the strip, the first 
operation being the punching of the hole A, after which 
there is a continuous flow of pieces, as shown at C, one 
being cut at every stroke of the punch. The piece is cen- 
tered by the hole already punched by means of the end 
B, and the clip blanked out in the usual way. It then 
goes to the punch and die shown at the right, the blank 
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UsinG A SERIES OF BROACHES IN THE 
SAME HOLE 


Fia. 10. 


being inserted in the opening D and located by means of 
the four indentations shown. 

The plunger / on the punch shown is controlled by a 
spring, this being stopped by the pin F in the slot at the 
side. The central plunger EF forces the blank down so 
that the wings, or sides, are bent up, and the action of the 
main portion, back of the punch @ on the wedges H, gives 
the desired kink, or inward bend to the long wings by 
which the clip is held over the edge of the T itself. These 
can be quite clearly seen at /. 

The die for blanking, piercing and countersinking the 
small piece shown at F’, Fig. 9, has several novel features. 
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The bushings B slide on the post A, the first operation 
being the piercing by the punch C. At the next stroke the 
hole is countersunk by D, while # cuts the pieces from 
the strip. The finger G on the upper member of the sub- 
press comes into contact with the lever H at every down- 
ward stroke, and not only raises the inner end, but moves 
it forward slightly, owing to the angle of the spring under 
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Fie. 11. Tur Broacues anp How Tuey Are Kept 
the outer end. This arrangement makes a very satisfac- 
tory stop for gaging the strip. 


AN INTERESTING BROACHING JOB 


An interesting broaching job is shown in Fig. 10, this 
being done on a horizontal machine of the rack-and- 
pinion type. The work is shown in place at A, and an- 
other piece already finished is laid on the machine, so 
as to show exactly what it looks like. 

The end of the piece is supported and clamped at B, 
C and D, as can be seen. The clamp D swings from the 
left and is tightened against the work by the thumb- 
screw at the right. The steady or retaining block £ is 
shown swung down out of the way so as to show the broach 
in action. In use it is swung up into position before the 
broach is put in place and held by the swinging bolt G, 
the two raised spots F' bearing against the finished surface 
and holding it firmly against the support at the back. 
The plate is then held in proper and rigid position by the 
swinging bolt D. 

An idea of the broaching equipment is shown in Fig. 
11, which also gives a good idea of a metal-lined case or 
box in which broaches of this kind may be kept. These 
broaches finish the end of the piece shown, a little study 
showing where the various tools are used to produce the 
proper shaped hole at the end of the piece with a mini- 
mum amount of work. 
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Charts for Journal Bearings—IlI.’ 


By Axet K. PEDERSEN 


SYNOPSIS—lIn this article are given charts and form- 
ulas for obtaining the temperature of the bearings with 
greasy surfaces, drop feed, semi-perfect and perfect oul- 
film bearings. Horsepower losses for the various styles 
of bearings. Examples for using the various charts are 
also gwen. ; 

When considering the shearing resistance in a fluid 
or fluid friction, the following laws hold good: 

The resistance R, is independent of the pressure. 

Increases with the speed. 

Decreases with increasing temperature, and 

Is independent of the materials, as no contact takes 
place. 

In most cases, it is evident that we have a combina- 
tion of both conditions, and, consequently, the value of 
the coefficient of friction depends more or less upon 
the laws for ordinary friction or upon the shearing re- 
sistance of the oil-film, as the case may be, the one 
or the other factor being predominant ‘according to 
the-method of lubrication. 

Now we may put 


H 09 0 he 


R=CxXpxu (18) 
where C is a constant depending more or less on the tem- 
perature, the material and the method of lubrication ; 
hence, from equation No. 17: 

CX pix vw 
< ‘ 


f= (19) 


or 
CX p* xv (20) 
ifu = gq — 1. 

In table No. 1 are given the values of the exponents q, 
u and z, as they are generally accepted from test data, 
especially from those by Thurston and Tower, and the 
resulting formulas. 


Form- 
ula 


Lubrication q u z Formula No. Values of C. No. 














Greasy surface. 1.0 0.0 0.0 f=C 21 C=0.12 to 0.18 26 
Average 0.15 
P| Drop feed, si- y= 
-, phon, ordinar v 
S pad...... .. 0.5 —0.5 0.235 f=C—— 22 C=0.08 for ordi- 
2 V4 Pp nary 
g C=#0.10 for si- 
5 phon 27 
g A 
C=0.15 continu- 
S ous 
C =0.25 interm> 
tent drop feed 
S 
= ~ Saturated pad, . ae 
Pe chain - oiler, e v 3.5 
T., oil-ring...... 0.4 —0.6 0.33 f=C 23 C= 28 
‘23 yp t—32 
B 
Bath speeds be- aa 
a low 500 ft. Vv 17.8 
ro) permin..... 0.0 —1.0 0.5 f=C 24 C= 29 
2 E Pp t—32 
~* Bath speeds 
o above 500 ft. Cc 51.2 
io permin..... 0.0 —1.0 0.0 f=— 23 C= 30 
p t—32 
TABLE I. 


The value of the coefficient C varies according to the 
manner of lubrication, and is dependent upon the tem- 
perature, the influence of the temperature being the more 
pronounced the better the lubrication. For very meager 
lubrication, C can be considered independent of the tem- 


*Copyright, Hill Publishing Co., 1913. 


perature ; probably, even for drop-feed lubricated bearings 
the value of C should decrease somewhat with increasing 
temperature ; available test data, however, do not give suf- 
ficiently uniform results to put the law in mathematical 
form, and, therefore, for all practical purposes, C for im- 
perfect oil-film lubrication, may be assumed as indepen- 
dent of the temperature and only dependent upon the ef- 
fectiveness of the lubrication and upon the material. Av- 
erage values are given in the formula No. 27 in the table 
for the various degrees of drop-feed lubrication. 

For the perfect oil-film bearing, Lasche demonstrated, 
that for speeds above 500 ft. per min. (or 8.5 ft. per 
sec.), the expression for C is of the form 

C; 

t 32 


C= (31) 
in which C, = 51.2. 

In my investigation for the perfect oil-film bearing, for 
speeds below 500 ft. per min. (see article in the AmeEr- 
ICAN MACHINIST mentioned), I arrived at a similar ex- 
pression, giving C, a value of 17.8. 

For bearings of the semi-petfect oil-film type, the value 
of C has generally hitherto been considered a constant. 
Evidently, however, considering published test results, 
the influence of the temperature upon the value of the 
constant C must be great, thus in turn influencing the 
value of the coefficient of friction. It was, therefore, at- 
tempted to use an equation of the same form as No. 31, 
the value. of C to be determined by available test data. 
The excellent experiments made by the General Electric 
Co. for oil-ring bearings and published in Mr. Alford’s 
book, furnished ample information in this respect; by in- 
troducing the proper relative values for p, v and test 
values for ¢, and using the quality-factor A = 1150, cor- 
responding to the well ventilated type of General Electric 
bearings, in formula No. 37, to be developed later on, an 
average value of C, = 3.5 would give results in close 
agreement with the test results, table No. 2 showing this 
within a considerable practical range of speeds and pres- 
sures. 

The body of the table gives the temperature in degrees 
F.; temperature of recom was 25 deg. C., or YY 
deg. F.; the temperatures in the spaces marked “a” are 
the General Electric Co.’s tests, those in the spaces marked 
“b” are calculated from formula No. 37, as mentioned, 


using the value of A = 1150. 
Pressure in Pounds per Square Inch 
Rubbing Speeds 20 40 60 80 
: 100 
Per Min. er Sec. a 128.5 138.0 144.5 150.0 154.0 
1200 20.00 b 130.2 139.0 144.4 148.3 152.0 
1000 16 . 67 . 121.0 129.5 135.4 140.0 143.0 
> 123.2 131.0 136.2 140.0 14: 
800 13.33 . tr 0 120.6 126.0 130.1 133 : 
: > 115.0 122.2 127.0 130.3 13: 
600 10.00 . 104.0 131.4 116.1 119.5 13 $ 
: > 105.7 112.5 116.4 119.6 122.3 
400 6.67 a 96.0 101.5 105.5 107.8 110.0 
b 95.0 100.2 104.0 106.2 108.5 
TABLE II 


GENERAL FORMULAS FOR THE TEMPERATURE OF BEARINGS 
The work lost per square inch of projected bearing area 
in foot-pounds per sec. is: 
vo = 

or using equation No. 17, 
w=fxXpxXv (33) 


This work must be dissipated by the heat-radiating ca- 


RX wv (32) 
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pacity of the bearing, hence w = H, or using equation 
No. 16, 
(¢ — ¢, + 33)? 

A 


Substituting the value of f from 20 we get as a general 
formula for any type of bearing: 


(t — t, +33)* 
gut i B+ 1 oe - _ nde EN 
)) xt Ax 


By introducing the proper values of the exponents u 
and z from Table No. 1 for each type of lubrication, and 
substituting the values for p and v from equations No. 8 
and No. 9, we get the following formulas, which are to be 
used for determining the temperature of a bearing, and 
generally not as designing formulas. 


fX pXv= 


(34) 


GREASY SURFACES 


In this case we get the final bearing temperature inde- 
pendent of the diameter, and only dependent upon the 
length of the journal for a certain load and speed, name!) 


Temperature rise =f / 


= 0.0661 44 x 0x "* W 33 (59) 


The condition of greasy surfaces is probably reached in 
all cases where heavy loads are revolving at slow speeds 
and no forced lubrication is used; for heavy loads up to 
about 60 or 70 ft. per min., or about 1 ft. per sec. it is, 
therefore, advisable and safest in all cases to find the tem- 
perature of the bearing from this expression, even if bet- 
ter lubricating methods are employed. Of course, in all 
cases where the load per square inch is below p (lim.) 
this procedure should not be necessary even for low 
speeds. 

The value of the constant ( in formula 
taken as 0.15 (see No. 26, Table No. 1). 


No. 35 ean be 


Drop-FEEpD LUBRICATED BEARINGS 


Temperature rise — / / 


9° 


= 0.03357 AX C \ (~) x dX n® — 33 (36) 


Chart No. 3 was plotted from this equation, using the 
values for C as given by formula No. 27, Table No. 1, 
for the various degrees of drop-feed lubrication. 


Semi-Perrect O1n-FitmM Bearines (O11-RING 
BEARINGs ) 

In developing the formulas for the bearings of the senii- 
perfect and the perfect oil-film type, we make use of the 
formula No. 31, obtaining for the semi-perfect type as 
first equation: 


~~ 


(7 ‘ 


, 2) (¢—t, +: 
p* = “ = 


33)? 
A x C, Ah (37) 
This is the equation used for determining the constant C, 
by introducing the test-temperature for the corresponding 
values of v and p and for A = 1150 in accordance with 
the General Electric Co.’s well ventilated type. 

Using this value C, = 3.5, we get 


(¢ — 32)(¢ — #, + 33)? = 0.0025 


x AV nt V(r) va (38) 


ox Vv vx ¥ 


This formula was used for plotting the chart No. 4. 
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Perrect Ort-Fitm LUBRICATION 


Speeds below 500 ft. per min. (8.5 ft. per sec.). We 
first get: 
(¢ — 32)(¢ — ¢, + 83)? = 17.8 XK Av v® (39) 


and using No. 9, 


(¢ — 32)(¢ = 0.00513 X Ax ¥v (dn)* 


(40) 
Speeds above 500 ft. per min. (8.5 ft. per sec.), 
(¢ — 32) (¢ — @, + 33)? 512 xX AX 
(41) 
(ti —_ 2% t, + 33)? 0.2234 & Adn 
(42) 


The formulas No. 39 and No, 41 were used for develop- 
ing the temperature charts in my former article; they 
show that, for the perfect oil-film bearings, the tempera- 
ture is independent of the load on the bearing and is fully 
determined by the rubbing speed. | 
BEARINGS 


Horsepower Losses IN 


We have according to formula 33 
w ipv 


Hence the total loss in the bearing in horsepower Is: 


> _f XPpxXexlxd 
550 
y CX pet! x otix XY xX d? 
Y = — (45) 
ao 
as general formula for the horsepower losses for any 


z and C 
from Table No. 1, and eliminating p and v, we get: 


type of bearing. Using the proper values for uw, 


GREASY SURFACES 
. 7.984 x CxWx«xauxd 
} (44) 
1,000,000 
Drop-Frep Lupricatep BEARINGS 
5 2.0389 xX CV YW x ¥ n5 x ad? F 
y= ; - (45) 


1,000,000 


Chart No. 5 was developed from this formula. 
Semi-Perrect O1n-Fitm Brarines 


. 4.537 
= xy 


fi Z. oe OF t-, 3 
1,000,000 (Z — $2) 8 XW? vn 7o 


{ 1) 
Chart No. 6 is a graphical solution of this formula. 


BEARINGS 


dX*% n < 1910 


Perrect O1L-FILM 
Speeds below 500 ft. per min., i.e., 
; 9.328 ; - 
I 1,000,000 * (7 =a * 4 xX v nt x da 
(47) 
Speeds above 500 ft. per min., i.e, dX n > 1910 


4.062 P 
-xX ¥ Xn xX d* 


i * 10,000 X (¢ — 32) 


(48) 


Charts for horsepower losses in perfect oil-film bearings 
could be developed from the formulas No. 47 and No, 48; 
a somewhat different method, however, was followed for 
determining these losses, in regard to which the readers 
are referred to my former article. 
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EXPLANATORY FOR THE Use OF THE CHARTS 


While the method of using the charts is quite self-evi- 
dent by following the dotted lines on the charts for the 
examples solved, the lines indicating the scales, which may 
be connected mutually, definite rules are hereby given 
which should facilitate the understanding. It may be 
emphasized, that the order, in which the different sets 
of scales are connected, is arbitrary, if only one set is al- 
ways treated as a unit; the individual scales in each set 
may mutually be interchanged. 

Chart No. 1—Designing chart for given 
load, revolutions and ratio ‘. 

The following scales may generally be connected, each 


conditions of 


set of scales forming one unit: 
For Design—XmM, — M,WM, — M,ndv - 
For Heating—(Room-Temperature 77-deg. F.) : 
Semi-perfect oil-film bearings a4 
erst ape aring® | omcM, —- MAT 


rm Pp 


Oil-ring bearings ) 
Perfect oil-film bearings, (bath) : 
Speeds below 8.5 ft. per sec., vA,T,. 
Speeds above 8.5 ft. per sec., vA,T,. 
Example No. 1—Given X = 2.5, m = 


80%, W = 9000 


lb., n = 450 r.p.m. Average well ventilated bearing 
with a quality-factor of A = 1860 (point No. 2 on 
chart). 


To find a, /, v, p, k, total factor of safety s and the final 
bearing temperature for oil-ring or bath. 


Solution: Connecting ‘mM, MWM, M.nd 
gives d = 5.85 in., hence / 2.5 & 5.85 = 14.6 in. 

Connecting dnv gives v = 11.6 ft. per sec., and vpm 
gives p = 105 |b. per square inch. 


Hence, from formula No. 1, k = 5 X 105 X 2.57 = 
8280 Ib. per sq.in. 
From Fig. 1 we get s (min.) = 


mula 4e, 


1.48, then from for- 


LOO X* 1.48 
- SU 


8 = 1.85 
for safe running in regard to lubrication. 

Determining the temperature : 

For oil-ring bearings: 

Connecting puM,M,A,T, 

For bath lubrication: 

Connecting vA,7T, we get t = 143 deg. F. 

In this case, therefore practically the same final bearing 
temperature would result, the selection of the one or the 
other method of lubrication to be decided by other con- 
siderations. . 

To demonstrate the possibility of interchanging the 
unit sets mutually, the following various conditions are 

(In most cases the same numerical values are 
in Example No. 1, only different conditions are 
assumed as given. ) 


we find ¢ 144 deg. F. 


assumed. 
’ 


used as 
Example No. 2—Given d = 5.85 in, X = 2.5, W = 
9000 Ib., nm = 450 r.p.m. To check for safe pressure, 
i.e., to find the value of the percentage m. 
Solution : 
Connecting dnM, gives point on M,, and connecting 
WM M, — M,Xm gives 80 per cent. 
Example No. 8—Given p = 105, m = 80 per cent., W = 


n= 


9000 Ib... nm — 450 r.p.m, 

To find X and d: 

Solution : vnM,.d, we find d = 
5 85 in., and locate a point on the dummy axis M,, then 
connecting M,WM, — M,mX, we get X = 25. 


Connecting pmv — 
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Example No. 4—It is desired to find the range of safe 
speeds for a bearing of the following dimensions: d = 
5.85 in., X = 2.5, W = 9000 lb., and limiting the 
final maximum bearing temperature to 180 deg. F., us- 
ing a quality factor A = 1860, first in the case of oil- 
ring bearings and then in the case of bath lubrication. 
Solution: To find the minimum r.p.m., we must use m 

= 100 per cent. and connect as follows: XmM, — 

M,WM, — dM,n and get n = 230 r.p.m. as the min- 

imum speed for both oil-ring bearings and bath lubrica- 

tion. The pressure is obtained by connecting ndv — 
ump; for the values of m used and n just found, we 
get p = 105 lb. per sq.in.; of course, p could also be cal- 
culated from formula No. 8 by the given data. Now we 

proceed as follows for determining the maximum r.p.m.: 
For oil-ring bearings: Connecting T,4,M, we fix 

a point on M,, then connecting M,pv, using p = 105 Ib. 

per sq.in., we get v = 23 ft. per sec., and connecting 

vdn, we get the maximum speed n = 875 r.p.m. 

For bath lubrication we proceed as follows: 

As the speed is evidently above 8.5 ft. per sec., we con- 
nect T,A,v and get v = 29 ft. per sec., then connecting 
vdn, we find n = 1120 r.p.m. 

Thus, the maximum revolutions per minute are limited 
by the temperature and the minimum speeds by the rela- 
tion between pressure and rubbing speed, or are deter- 
mined by the minimum allowable factor of safety. 

(hart No. 2—Minimum dimensions-of a bearing 
Standard connecting: kWM, — nM,dM, — M.kX. 

Hrample No, 5—Given k = 2500 lb. per sq.in. stress, W 
= 40,000 lb., n = 180 r.p.m. To determine values 
of d, Pp and 2. 

Solution: Connecting as stated above we find d = 
12.6 in., p = 126 |b. per sq.in., and Y = 2. 

This would be the minimum dimensions of the bearing 
if the value of & should not exceed 2500 lb. per sq.in. 
Chart No, 3—Temperature-rise of imperfect bil-film 

bearings. 


Standard connecting: drM, — M,WM, — M,nM, — 





M,CM, — M,A (t —t,). 
Example ‘Vo. 6—Given d = 3 in., Y = 2.5, W = 1000 
lb., m = 800 r.p.m., A = 1860, and ordinary pad with 


C = 0.08. 

Solution: Connecting according to the standard meth- 
od for this chart, we get ¢ — t, = 106 deg. F. tem- 
perature rise, 

Ev-ample No. 7—It is desired to find the method of 
lubrication for a bearing of the following dimensions: 

d@ = 3 in, XY = 2.5, and for the following data: 

'V = 1000 lb., n = 800 r.p.m., and for A = 1860, al- 

lowing a temperature rise of 106 deg. F. 

Solution: Connecting dY¥M, — M,WM, — M,nM,, 
we fix a point on the scale M,. Now, connecting 
A (t—t,) M,, we locate a point on M, and connecting 
U.M,C, we find C = 0.08, hence ordinary pad-lubrica- 
tion must be used. 

Chart No. 4—Horsepower losses in imperfect oil-film 
bearings. 

Standard method of connecting: CYM, — M,WM, — 
M.nM, — M,dY. 

Example No, 8—To determine the horsepower losses for 

the bearing from example No. 6. 

Solution: Using the standard method of connecting, 
we get Y = 0.42 hp. 
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Chart No, 5—Determining final bearing temperature of 
semi-perfect oil-film bearings (oil-ring bearings). 

This chart is of special value in cases where the dimen- 
sions of a bearing have been determined by other consid- 
erations than those obtaining for Charts Nos. 1 or 2, and 
should be used in all cases where the room temperature is 
not fixed to 77% deg. F., as the increase in the bearing 
temperature is not proportionate to the increase in the 
room temperature. 

Standard method of connecting: d¥M, — M,WM, — 
M.nM, — M,AM,, fixing a point on the dummy axis M,,. 

Then, trace from here horizontally to the left to the 
given temperature of the room curve, thence vertically 
down to read the firai bearing temperature on its scale. 
Example No, $-—Given d = 4 in. X = 3, W = 4000 


lb., n = 1600 r.p.m. Type of bearing: First-class well 

ventilated with A = 1150. Temperature of room = 7% 

deg. F 

Solution: Connecting as stated above, we find t = 141 
deg. F. 


Example No. 10—The following test data were obtained 
by testing a bearing of the dimensions as given im ex- 
ample No. 9: Temperature of room, t, = 75 deg. F., 
and final bearing temperature ¢ = 141 deg. F.; it is 
desired to determine the quality factor A. 

Solution: Locating t = 141 on its scale, we trace ver- 
tically upward to the curve for ¢, = 75 deg. F., thence 
horizontally to the right to the dummy axis M,, fixing 
a point on this axis. Now, starting with the scale d con- 
nect in the standard way until a point has been located on 
the dummy axis M,, which then is connected with the 
point on the axis M, previously fixed; the connecting line 
M,M,A intersects the desired value on the A-scale, 
in this case A = 1150, 

Chart No. 6—Horsepower losses in bearing with a semi- 
perfect oil film. 

Standard method of connecting: 
—- M.nM, — M,dY. 

Example No. 11—Given final bearing temperature, / = 
160 deg. F., X = 3, d = 4 in., W = 6000 Ib, n = 
900 r.p.m. 

To find the horsepower losses Y. 

Connecting in accordance with the standard method 
for this chart, we find Y = 0.65 hp. 


‘XM, — M,WM, 


cAd 
es 


The Art of Observing 
By Rosert J. SPENCE 


We mechanics, as a class, have an inherited reputation 
for being men who have an acute power of observing 
closely anything mechanical. Yet I am of the opinion 
that people have a mistaken notion regarding us in this 
respect. As a class, I believe we are nonobservant. 

To try the truth of this opinion I recently asked a 
number of mechanics simple questions pertaining to their 
daily work, and I found them to be woefully ignorant. 
Some did not even know the names of the makers of 
the machines they were operating. 

If a trained psychologist, Prof. Hugo Munsterberg, of 
Harvard, for instance, the man who has been astounding 
the world by his astonishing conclusions in simple psy- 
chological tests, should gather together a group of 100 
experienced mechanics, I am afraid his revelations would 
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shatter our reputation for being men who have trained 
ourselves habitually to look into the details of our work 
and the things closely allied to our work. 

Suppose of 10 grinder operators in the group he should 
ask this question: “On a cylindrical grinder do the wheel 
and the work revolve in the same direction, or in opposite 
directions?” How many of the 10 would answer correct 
ly? Or let us presume that he should ask the whole 100 
to lay out on a surface plate, without the aid of an in- 
strument, what they deem to be six inches. I am of 
the opinion that 80 per cent. of the group would 
not get within one-quarter of an inch of it either way, 
and that would be giving them a limit of inaccuracy of 
half an inch. 

Or suppose that he should relax his dignity enough to 
say to each man separately, out of hearing of the others, 
“IT wager you a $10 bill against a $10 bill that you can’t 
tell me the length of a $10 bill within a half-inch,” how 
much money do you think the professor would win on the 
question? I believe he would net $900 on the experiment. 

Now it isn’t absolutely necessary for a mechanic to 
know the exact length of a $10 bill, or to be able to lay 
out accurately any given daily measurement from mem- 
ory, yet I do believe that each one of us should train the 
eye to observe intelligently things in general, for the 
cultivation of the power of observation even in casually 
visually memorizing things soon tends to the habit of ob 
serving closely things that belong to our specialty. 

Through the observing eye there are great possibilities 
of development, because growth is the result of observa- 
tion put into practice. Years of experience count as noth- 
ing if those years are not made up of days of observing. 

I have in mind two piece-workers working side by side 
month after month, and year after year, and one of them 
continually earning 50c. a day more than the other on the 
same work at the same price per piece. And this was 
not because the better-paid man was naturally a faster 
worker, but because the other had permitted his brain tec 
become sluggish through a lack of the proper exercise of 
his eyes. All he had to do to increase his pay $3 a week 
was to stop his machine for 15 min. and take a good long 
look at his shopmate with his inner sight. -Yet I pre- 
sume that this same workman is there to this day doing 
the same thing in the same way and gazing about with 
physically perfect eyes that are mentally lazy, after years 
of inactivity. I am certain that if this same workman 
could be properly impressed with the fact that the eye 
is only an instrument of the brain and that the brain 
could be taught to make use of the eye to better advantage 
he would find possibilities of development much beyond 
$3 per week. 

Application of that which is really observed is the 
pathway to opportunity for the mechanic, and once he 
starts on the pathway he will be surprised to find how 
greatly elastic opportunity truly is. 

This is an age of progress in all things mechanical, in- 
cluding mechanics, and the fellow that doesn’t store up.a 
surplus of knowledge through observation in his line of 
work will fail to move forward on schedule time when 
the procession starts. You can’t advance with. inferior 
preparation and the larger your stock in trade the better 
able you will be to meet new emergencies and novel situ- 
ations when the time arrives, even though your knowledge 
be on imitative skill gained through an observation of 
others. 
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The Modern Way of Making Valves 


EprTor1AL CORRESPONDENCE 


SYNOPSIS—Special machinery and methods which 
have been developed to make gate valves; some with re- 
movable seats. A particularly interesting feature is the 
cutting of interrupted threads to hold the seats with a 
partial turn. The special body miller is unusual out- 
side of valve shops, but can be used in other work. 

9 

The making of valves in the modern way, requires the 
use of machinery very different to that found in the shops 
of this kind a few years ago; the methods used in the 
Binghampton, New York, shop of the Fairbanks Co. show 
this very clearly. 

The growing use of the gate valve, with its inclined or 
wedge-shaped seat, has developed some interesting shop 
methods; one of these is shown in Fig. 1. This is used 
with comparatively small sizes of valve, and allows both 
sides of the seat to be faced at one setting, by means of 
the swiveling jaws A and Bin the chuck, These jaws 
are held in proper relation to each other ‘by the sliding 
members C and are pivoted in the main jaws,at D. In 
the position shown, the forward portion of the seat is 
ready to be faced by the hook tool FZ. the top of the valve 
body being toward the chuck, so that the incline of the 
seat is at right angles to the lathe spindle. 

In this position, the jaws are located by hardened-steel 
plates on the stop G, the jaws being swiveled by:means of 


square with the spindle. The guiding slot on the side 
of the wedge affords an excellent gripping place for the 
chuck jaws. 


HoupiIne By PAatTTerRN Drarr 


The method used to hold the renewable seat rings for 
the valves is shown in Figs. 3 and 4. The first’ operation 
is shown in Fig. 3, the ring being prevented from turning 
by one of the lugs coming against the stop. 

The ring is held by the four pieces shown inside, 
which are expanded over a central taper as they are 
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Fies. 3 anp 4. MAkrinea REMOVABLE Seat Rinos 














Fie. 1. Bortne Aneutar Seats in SMALL VALVES 


the screws F on each side of the main jaw. The opposite 
seat is then brought into proper alignment by swiveling 
the jaws until plates on the stops G come in contact, then 
the opposite seat is faced with a plain end-cutting tool. 

Machining the wedge is a somewhat easier proposition 
as can be seen from Fig. 2. Here the wedge A is located 
against the inclined plate B, with the upper end between 
the forks C; the wedge is held by the two jaws in the 
usual manner. 

After facing one side it is simply necessary to reverse 
the wedge, as the incline always brings the outer face 
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Fig. 2. MAKING THE WEDGE PLUGs 


drawn back. These are slightly larger at the front than 
the back, and hold the seat by the draft of the pattern, 
the four pieces being fastened to the front cross-shaped 
plate, which allows them to adjust themselves to fit the 
casting as they are drawn back. 

In the second operation, the lugs go in the openings 
shown inthe chuck and a slight twist holds the seat in 
place against the surface, which has been already turned 
on the other side of the seat. This allows the other 
side to be faced square and makes the ring an easy propo- 
sition to handle. 
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MACHINING THE VALVE Boples 

There are many interesting observations connected with 
the machining of the valve bodies, some being compara- 
tively simple, while others are more elaborate. In nearly 
all cases special fixtures are required. 

Fig. 5 shows the tapping of both ends of a big valve 
body at the same time, and shows the simple method by 
which the valve is held in position while being tapped. 
The V’s in the top of the upright A locate the valve body 
central with the tapping spindle, while the narrow cases 
of these uprights make it easy to position the valve end- 
wise. The tapping screw holds them easily in place, while 
being tapped. 

A special machine for facing the three ends of this valve 
at one setting is shown in Fig. 6. Here the valve is held in 
special clamps by means of an air cylinder above, the ram 
being shown above the upper clamp. The machine has 
three heads, the one at the back being at right angles to 
the other two, and each head having a sliding tool post 
so as to move the tool across the face of the flange to be 
finished. Each spindle is made very rigid to allow heavy 
cuts to be taken without springing. 


Factne Rinne Seat, Currina INTERRUPTED THREAD 

Cutting the interrupted thread in renewable types of 
gate valves is an interesting operation, as can be seen 
from Fig. 7. Here the valve body is held in a special fix- 
ture by means of the I-bolts and the plate shown across 
the right-angle face of the valve body. The base of the 
holding fixture A is set at the proper engle from the 
main part of the fixture B, so that the seat will be faced 
off correctly to receive the valve when it slides into place, 
bringing the valve seat proper at right angles to the 
spindle, the base or frame B is almost a large angle plate 
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Fta. 6. Turer-Heapep Bortina MACHINE 
bolted to the driving chuck C, by means of the four bolts 
At the outer end is the disk D. which sup- 
ports the fixture by revolving in the rollers EZ, 


shown inside. 


The seats of these valves are held in place by what 
might be called interrupted threads, both the seat rings 
and the valve body having lugs which lock the seat ring 
into place. The spiral of the lugs in the body is cut by 
means of the cam F’, advancing the work against the eut- 
ting tool to cut 14-in, pitch on small sizes and 14-in. on 
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large ones, and the springs on the rear of the spindle 
pull the work back to its original starting point at the 
end of each revolution. The number of revolutions nec- 
essary is governed by the amount of cut which the tool 














DouBLE-ENDED TAPPING 


Fie. 5. 











CuTtin™ Locxine CAMs IN THE LATHE 


Fia. 7. 


will stand without chattering or breaking; this is regu- 
lated by the handwheel G. 

Another interesting operation is shown in Fig. 8, where 
a Beaman & Smith double-end seating machine is at work 
on both seats of a renewable gate valve at the same time. 
One of these seat rings can be seen at A, and the form of 
cutting tool is very clearly shown at B. After the seats 
are faced, the cutting tool shown is put into position, 
the interrupted thread is cut by means of cams which 











December 25, 1913 


advance the cutting tool the desired pitch of the thread, 
and then drop back ready for the next revolution. The 
number of revolutions required is governed by star-wheel 
feed. 

Another method of cutting these renewable seats is 
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plish the same result; that of cutting the interrupted 
threads for the different sizes of valves. 

After the thread has been “cut on one end, the tool 
is withdrawn, the locking bolt H fastened, and the 
valve body swung half way round, so as to bring the 

















8. Currine Two Lockine Cams For Seats SIMUL- 


TANEOUSLY ON A DouBLE-ENDED MACHINE 

















SpeciAL Device ror CuTTiING 
INTERRUPTED THREADS 








Fig. 10. Maxine Garre-Vatve Seats on Bortne MILL 
shown in Fig. 9, where a special attachment has been 
placed on a vertical boring mill. This attachment con- 
sists of a special ram interchangeable with the regular 
tram, with the exception that the ram by means of cams 
and gears is moved down '/,, in. to each revolution of 
the table, therefore, in 16 revolutions of the table, the 
full 14-in. pitch of interrupted thread is cut in the valve 
body fastened on the boring-mill table. The special en- 
gine lathe described in Fig. 7, the Beaman & Smith ma- 
chine, Fig. 8, the vertical boring mill, Fig. 9, all acco=- 


Fie. 11. Factne VALve Bopres on Rotary PLANER 


The 


lugs on the valve-seat rings are not finished as it has 


other end in position to have the opposite lugs cut. 


been found unnecessary, owing to the extreme accuracy 
of the seat-ring casting. 

Fig. 10 shows how the large gate valves with the an- 
gular seats are machined. These are of the nonrenewable 
type. As can be seen the angle plate is fastened to the 
table of the boring mill, giving exactly the same result 


as shown in the small valve, Fig. 1. 


ing the ends of both the valve bodies and the bon- 
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nets is shown in Fig. 11. This is done on the so called 
rotary planer which is more properly a large miller with 
an end cutter. 
SpeciaL Heavy VERTICAL MILLER 

A different method of doing this, and one which seems 
to be used almost exclusively by various valve manufac- 
turers, is shown in Fig. 12. This is also an end-milling 
proposition, but the spindle is in a vertical position. This 
mills from one to four of the valves shown, at one set- 
ting; a double table is used, having room for the valve 
bodies. As can be seen at the right, the bodies are sim- 
ply dropped into the openings to the plate and are sup- 
ported by the projections shown. One of the holes is 








LAarGeE SpecrAL Enp MILLER 


Fie. 12. 
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the table is lowered, moved by air to its other position 
and the vertical feed again thrown in. This makes it a 
continuous process except for the time required to move 
the table from one position to the other. It has the great 
advantage of requiring no clamping fixtures for the work ; 
this affords a considerable saving of time. 


GRINDING THE CUTTERS 


The construction of these cutters can be seen in Fig. 
13, which shows that three different lengths of blade 
are used, and also that they are held in place by wedges 
forcing them back against a solid support in the cutter 
heads. 




















Fic. 14. GAGING THE SEAT ANGLE 
shown empty, the one at the extreme right has a rough 
casting, While the third shows how it appears after fin- 
ishing. 

In operation the work table has but two horizontal po- 
sitions, each bringing three of the valves under the mill- 
ing cutter. After the castings have been placed in posi- 
tion, the table is moved by air evlinder so as to bring 
them directly under the large milling cutter, and the table 
moves vertically by air power. The table feeds upward, 
bringing the castings in contact with the revolving cut- 
ter, and continues its upward movement until the stop 
is reached. 

In the meantime the other end of the table has been 
loaded, so that when the valves have been properly faced, 


Fic. 15. Testing THE REMOVABLE SEAT 

This also shows the operation of a special grinder for 
sharpening these cutters and requires very little explana- 
tion. A portable electric grinding head has been mounted 
on the rail A, with the head so arranged as to bring the 
grinding wheel at the preper angle. The tooth stop B, 
simply a piece of substantial sheet metal, ends at C, so 
that it automatically drops on the face of the cutter, and 
takes its proper position for locating it. 

The cutter to be ground rests on a revolving table so 
that it is easily moved from one tooth to the next until 
the tooth stop B drops down over the edge, and the cutter 
moves back solidly against it. It makes a convenient 
method of sharpening these cutters, and does the work 
very satisfactorily indeed. 
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GAGING SEATS AND TESTING VALVES 


Fig. 14 shows a gaging device for testing the angles of 
the wedge or disk. This consists of the inclined bar A 
and the cross-beam B, each being supplied with two meas- 
uring points BC and BD. The beam is very stiff and the 
device works out nicely in testing the angularity of the 
seats. 

In order to test the durability of the valve with re- 
movable seats a special device was rigged up, as shown 
in Fig. 15. Here a large valve has been connected into a 
regular steam line and so arranged that the valve auto- 
matically opens and closes as long as power is supplied to 
the shaft by the two belts. Between these is a draw clutch 
which engages first one and then the other under the in- 
fluence of the arm A, which is operated by the screw B, 
and in turn throws the clutch by moving the rod C. 

In order to insure a quick engaging and disengaging 
of the clutch, the ball D is used. As soon as the arm 
A has moved the rod C far enough to tip the ball run- 
way a little beyond the horizontal, the ball moves rapidly 
to the other end and throws the clutch quickly from 
one position to the other. 

The valve shown was opened and closed about 10,000 
times by this process, without showing any tendency to 
loosen the seat, the test being made to determine this 
particular point. 


3% 


Pressure Indicator for Eccentric Press 
EDITORIAL CORRESPONDENCE 


In using eccentric presses for stamping and forging, 
there is always a risk of the frame breaking or the shaft 
bending or twisting. If the workman who sets the press 
tools does not take proper care, the pressure at the end of 
the stroke, when the ratio of the lever arms is almost in- 
finity, may be greater than the frame and shaft can with- 
stand. Another disastrous effect is the sinking or crack- 
ing of expensive dies under unnecessary and excessive 
pressures. 

An appreciation of these dangers has led to design and 
construction of a pressure indicator. This has been de- 
veloped by A. Wilzin, of the French plant of the E. W. 
Bliss Co., Paris, France. The device is very simple and 
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Fia, 2. APPLICATION oF Pressure INDICATOR To Ay 
Eccentric Press 
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can be used on any kind of eccentric power press. It in- 
dicates on a scale, or dial, the elongation of the frame 
during the working stroke. Fig. 1 shows this indicator 
applied to a single-frame press, and Fig. 2 a slightly dif- 
ferent application to a more common type of power press. 

The device renders it possible to indicate, verify and 
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Fie. 1. Eccentric Press Equiprpep WITH PRESSURE 
INDICATOR 


register the pressure exerted. It consists of a rod A, 
Fig. 2, with one end fixed to the frame as at B. This 
passes through the guides C C to the dial box L, where, 
through a multiplying mechanism, it is connected to the 
needle 7. This needle traverses a circular scale which is 
conveniently graduated to read tons. A second needle R 
is moved by the indicating needle J and remains in the 
position to which it is carried. Its purpose is to register 
the maximum pressure during any period of working. 

The box containing the indicator is closed by a lock O, 
the key to which is intended to be carried by the foreman, 
so that it is impossible for the position of the needle R, 
which registers the maximum pressure, to be changed, 
except by one having proper authority. This needle R 
is intended to be returned to zero when the press is set 
up for each job. 

The application in Fig. 1 differs from that in Fig. 2 
in that the motion of the rod is multiplied through a 
lever before reaching the box containing the dial. This 
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is caused by the fact that it is attached to a single-frame 
press, where the elongation for the working pressures is 
less than in the type of press indicated in Fig. 2. 

The operation of the instrument depends upon the fact 
that all machine members under load stretch or elongate. 
The corresponding motion is transmitted to the indicator 
and multiplied to show on a dial graduated to read tons 
of pressure. As elongation is proportional to the pres- 
sure, it is an easy matter to calibrate and graduate the 
scale. 

The simplicity and wide application of the device are 
easily seen. It is not only valuable in showing the maxi- 
mum pressure exerted, but is also of service to workman 
when setting the tools, to insure that he does not set them 
to produce too much pressure. 

% 
A Shop Fire Station 
By E. A. THANTON 

At frequent points throughout the Eastman Kodak 
factory are fire stations, like that shown in the illustra- 
tion. Besides the regular electric alarm box, this station 
has a fireproof blanket, a waterproof bianket, two dry 
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A Suop Fire Sration 
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and one liquid fire extinguishers, a bucket of sand and a 
scoop, and two round-bottomed water buckets. In addi- 
tion to other fire guards, the employes are given fire 
drills at frequent and unexpected intervals and learn to 
march out in perfect order without knowing whether it 
is a real fire or only a test. 
Surface Plates 


The making of surface plates seems to be a special line 
of work and is confined to a few shops, so that compara- 
tively little is known in regard to design so as to secure 
maximum stiffness with minimum weight. To bring out 
definite information along this‘line, one of our contribu- 
tors submits the design, shown in the accompanying il- 
v — ey 
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SurFACE PLATES 


lustration, for a surface plate, 24x44 in. on the face, % 
in. thick, with ribs 63% in. below the plate, and feet pro- 
jecting 1% in. below these. 

The main dimensions are given on the illustration, 
which shows the arrangement of the ribs and the holes 
for the handles. It has been suggested that the plate 
would be considerably stiffened by the ribs running from 
A to B, and from C to D. While this is probably 
true, as it would be difficult to add metal which would 
not in some degree increase the stiffness, the main ques- 
tion seems to be as to whether this would be the best ar- 
rangement, or whether the entire ribbing should be re- 


designed. 

It is hoped that those who have had actual experience 
in the building of satisfactory surface plates will give 
us the benefit of this experience, which will apply not 
only to surface plates, but to other ribbed structures. 

3% 

The broad idea underlying the invention of the Davis aéro 
gun is to eliminate the effect of recoil, and thus enable guns 
of large caliber to be carried by aéroplanes, balloons and 
dirigibles. The patents provide for this result by so attaching 
the gun to an aérial craft that the gun itself will be de- 
tached from the structure and thrown in the rear direction 
when the projectile is discharged in the forward direction. 
Or, as provided in the patent, the same effect may be accom- 
plished by discharging a projectile from the forward end of 
the tube and an equal weight from the rear end of the tube. 
All of these methods are based on exactly the same principle, 
and relieve the supporting structure of any stresses due to 
the firing of the projectile. This gun is designed to give to 
the projectile a muzzle velocity of 1000 ft. per sec. The 
dummy charge of fine shot or dust at the rear end will, of 
course, have the sare velocity, but being in a finely divided 
state will disperse and lose its velocity in a short distance so 
that it would be harmless to friendly aéroplanes or bodies of 
troops in the rear. The gun is designed to have a moder- 
ate fiber stress and, therefore, to be quite safe from dangers 
of explosions. The total weight of the gun, as designed, with 
telescope, arm, and operating mechanism, is 175 Ib. 
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} Semi-Automatic Milling Fixtures 


Milling work in multiple or gang fixtures with one- or 
two-lever clamping control would be a comparatively sim- 
ple matter if it were not for the ever-present problem 
of the variation in size of castings and even parts hav- 
ing finished surfaces. It is simple enough to make a slide, 
tapered in equally spaced sections, when moved in a given 
direction, operate a given number of clamps, but it is 











FIG.2.CONTINUOUS FEED ROTARY MILLING 
FIXTURE , SEM! ~ AUTOMATIC 


SEMI-AUTOMATI( 


very plain at the outset that if the distances vary be- 
tween the clamps and the work surface, there will be 
trouble, as when the slide is moved only the highest or 
nearest surface to the clamps will be held and the re- 
mainder will be loose. 

The accompanying drawings show a construction that 
will effectively overcome this fault upon the average run 
of medium- and small-sized repetition work. I have se- 
lected the two fixtures shown here as representing fair 
average types of what can be done. 

Continuous-feed circular milling fixtures adapted to 
the usual circular attachment are not as extensively used 
as they should be, in spite of the fact that they are prob- 
ably the most rapid milling device known at the present 
time. 
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The brass casting at Fig. 1 had to be machined as 
shown. Previously they had been machined on a single 
fixture of antiquated type and very slow of operation. It 
has decided to build an automaticly operated gang fixture 
so far at least as to obviate the necessity of using a wrench 
in clamping, as the use of a wrench by a piecework oper- 
ator, on a rapid-feed fixture is not the safest thing in the 
world. The castings were held as shown at C in the main 
view of the fixture, Fig. 2, by two clamps D and £, the 











Circular Attachment 
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MILLING FIXTURE 


nose or clamping portion of which could be swung to one 
side to provide work clearance. 

The working of the clamps can be understood 
more clearly by a study of the section, Fig. 3. The 
stem or shank of the clamp is inserted in the hole in 
fixture as shown, the extreme end is threaded to receive 
the pressure collar or plate / resting directly on this is 
the rubber pad @, above is shown the plate H, which 
has a projection extending into a taper space milled away 
in the clamp tightening bar, Fig. 4. 

Again referring to the assembled view at Fig. 2, ad- 
joining the circular attachment and in line with its cen- 
ter and the cutter spindle, was clamped the block A 
carrying the adjustable shoe B. 

As the spaces occupied by the castings are fed toward 
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the cutter, the shoe B engages the roll on the end of the 
bar, Fig. 4, forcing it inward, which causes the tapered 
sections to engage the projection on the plate H, fore- 
ing it down on to the rubber pad G, this pulls the clamps 
down on the work. Any small variations in the castings 
are compensated for by the spring of the rubber. 

When the piece has fed around beyond the cutter, the 
roll is released from the shoé and the 
bar is again forced out to its former 
position by the spring /, and as it re- 
leases the pressure on the rubber pad, 
the clamp spring J again returns the 
head of the clamp to a point clear 
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erator is in the habit of wiping off while the machine is 
running. A slight nick anywhere along the edge of the 
spline will easily nip the waste he is using or will catch 
on a torn sleeve. 

The spline along the threaded portion of a lead screw 
on @ lathe is simply two rows of square teeth sticking up. 
Workmen very often have “waste” drawn out of the pocket 





above the work. 

To remove the piece the clamps are 
merely moved to one side and the 
work lifted clear, making the opera- 
tion very simple and rapid. The in- 
crease of production over the old me- 
thod was considerable as the machine 
could run without a stop save to ex- 
change cutters when dull and as we 
kept several ready, it required but a : 
few seconds to make the change. en I RS 

The fixture, at Fig. 5, is a fair ex- eel 






FIG.6, THE WORK 
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ample of the same principle applied 
to a gang fixture for straight work, 
such as represented by the cast-iron 
piece, Fig. 6. The five holes were drilled in a jig first, 
which gave us the necessary location points, they are then 
placed on the mandrels A, which were a good running fit, 
the mandrels, together with the work, were then placed 
on the fixture resting on the V’s B, the two holes on one 
side of the base of the work fitted over the pins, which 
were located in the lugs of the fixture casting, as seen at 
CU, Figs. 5 and 7. 

The clamping mechanism which is of the same type as 
used in the circular fixture, is seen full size at Fig. 8, 
when loading and unloading the clamp swings back. The 
tapered slides D are connected to the lever EZ, which is 
pivoted to the base casting at F, the lever moved to the 
right moved the slides in opposite directions, which brings 
the taper section D, Fig. 8, to bear against the projection 
collar G, forcing down the rubber pad, on the clamping 
spindle flange H/, producing the same effect as in the fix- 
ture previously shown. It will be noticed that the method 
of locating the work in this instance afforded an excellent 
opportunity for finishing the work in one operation, the 
bases being milled by the straddle cutters J, Fig. 7, the 
slab mill in the center surfacing the bosses, and the two 
saws slitting the box, while the cutters mounted next 
to the straddle mills finished the edges of the base. The 
first cost of building these tools was inconsiderable when 
compared with their increased productive capacity. 

Newark, N. J. A. Van WAGNER. 
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Rounding the Edges of Splines and 
Gear Teeth 


Many accidents are caused by the sharp edges along the 
splines of shafts, spindles and square-threaded lead 
screws, also by the sharp edges on gear teeth, both spur 
and beveled. Take, for example, the spindle on a high- 
speed drilling machine with its long spline, which the op- 


FIG.G, MULTIPLE MILLING FIXTURE, SEMI-AUTOMATIC 
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of their overalls while leaning against this screw, and 
wound around it. Sometimes the pocket itself gets drawn 
in, and if the shipper handle is not within reach of the 
worker the consequences are apt to prove serious. 

Fig. 1 is a cross-section of a shaft, showing the sharp 
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RouNDING THE EpGE or SPLINES AND Gear TEETH 


edge generally left on a spline. Fig. 2 shows how the 
edge could be rounded without impairing the usefulness 
of the spline. Fig. 3 is a cross-section of a lead screw 
with the toothed edge of the thread rounded; the round 
in this case should be an irregular curve, letting the top 
of the thread fall away as shown. This will prevent 
catching the clothing anywhere on the screw. 

Very often workmen accidentally knock their hands and 
arms against the sharp edge of gear teeth and receive 
jagged cuts. This frequently happens when loosening 
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the nut by which the gear is held; if the wrench slips, 
or the nut loosens suddenly the knuckles are thrust 
against the gear teeth. Fig. 4 is a section through the 
rim of a gear, showing the places rounded underneath it, 
but the edges of the tooth left sharp. In Fig. 5 is shown 
the tooth rounded on each edge. 
James E, Coo.ey. 
Hartford, Conn. 
$9 


Cam-Reproducing Device 


The illustration shows 2 device for reproducing the re- 
duced outlines of a master cam upon copper-plated 
blanks. These blanks are but 0.10 in. thick, and since 
good grinding facilities were available, drilling and mill- 
ing were not necessary. 

In order to mount the master cam upon the rest, a 
small hole A is drilled through its center, and another 
hole of the same diameter is drilled through the center 
of the cam blank. The master cam, with the cam blank 






































DEVICE 


CaM-REPRODUCING 


on top, is then slipped over the stud forming the upper 
end of the rest, and secured by means of the washer and 
screw. The lower end of the rest was fitted to a hole B 
drilled and reamed in the bench block C, and rested upon 
a spring D. 

To the opposite end of the block is attached a cast-iron 
head # with slots cut through its uprights, into which 
the planed steel bar F is made a sliding fit, and fastened 
to the block by a single screw. Upward movement of the 
bar is prevented by the cover G, which is secured to the 
uprights of the head as shown. 

Attached to the end of the stud that is driven into the 
head is a yoke which passes over the drill rod, and, with 
the collar on the other end, affords a means of adjusting 
the spring. 

A dent in the end of the bar made by the center end of 
the drill rod is sufficient to steady the rod when the spring 
is compressed. Passing through the planed bar is a coun- 
terbored hole which contains the scriber H. The scriber 
has a shoulder upon it of the same size as the counter- 
bore, while its shank is reduced and carries a spring which 
is locked in with the perforated screw. A knob J is at- 
tached to the shank of the scriber for convenience in rais- 
ing it when desired. 

In operation the bar is pushed back, then the rest, with 
the master cam and cam blank on top secured to it, is 
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placed in its position. Upon releasing the bar the pilot 
moves up in contact with the master cam while the scriber 
meets the cam blank, and scribes the reduced outline as 
the rest is turned by hand. 
G. HASSLER. 
Elgin, Il. 


Machining Gas-Engine Flywheels 


In building a new line of gasoline engines, we used a 
flywheel 20 in. in diameter, 134-in. face and 17%-in. bore. 
We decided to machine these on a Libby turret lathe, 
and the tools used are here shown. 
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MACHINING GAs-ENGINE FYLWHEELS 


The tool block A was a steel casting of H-shape with the 
slots milled for the various tools, these being of 54-in. 
square, high-speed steel. To hold the tools a steel plate of 
the same shape as the block was clamped on the top by 
means of the nine capscrews. 

The wheels were held and centered by means of soft 
V-jaws B on the scroll chuck C. As it was not necessary 
for any of the dimensions to be exact, no calipering was 
done during the operations. The face of the rim-was 
roughed off, using the tool D with a coarse power feed. 
As soon as this cut was taken, the cross-slide was run in 
by hand, the tools # finishing the sides of the rim and 
the tools F rounding the edges. After backing out, the 
tool G was run across the face by hand, using a heavy 
feed and a light cut. This finished the rim. It was un- 
necessary to unclamp and revolve the cross-slide turret 
block at all. The usual method of doing this would 
have been to put a tool, or set of tools, on each side, 
necessitating separate operations; in the method shown, 
however, it is practically one operation. 

The boring bar H was piloted by a bushing in the 
spindle and carried two boring cutters J and the facing 
cutters K. The boring cutters were placed the proper 
distance apart so that it was unnecessary to interrupt the 
feed until both cutters had passed through. 

As soon as the first cutter was through, the facing 
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cutters were brought up against the end of the hub by 
hand. Only one end of the hub was finished. The tur- 
ret was then run back and indexed one notch for the 
reamer L, which was run through by hand. There was 
thus only one indexing of the main turret and the reamer 
was always kept to the front on a short bar, so as not to 
interfere with the operator. 

The best time made on a small lot of these wheels was 
7% min.; this might even have been improved upon 
had they come in a sufficiently large quantity. The tool 
cost was very low and all tools were easily repiaceable ; 
it took only a few minutes to set them up complete 

D. O. BARRETT. 

Portsmouth, Ohio. 
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Boring Cylinders in the Lathe 


We had several lathes in the shop fitted up with the 
bridge attachments, as shown in the illustration. These 
were bored to take the same size of bar, so that it was 
possible to put the same job on several machines, if neces- 
In this ease necessity was the mother of inven- 
and it was necessary 


sary. 
tion, as we had no turret lathes, 











BortxG CYLINDERS IN THE LATHE 


to have some method by which we could compete with 
others who had more improved machinery. 

In boring the air-cooled cylinders the cutter heads 
are merely slipped on the bar by hand, a pin in the bar 
(itting in a slot in the cutter, preventing it from turn- 
ing. In reaming, the reamer is slipped on the tapered 
end of the bar. In this case the time consumed in chang- 
ing cutters was less than that necessary to unlock and in- 
dex a turret. 

This attachment does not interfere with the use of the 
cross-slide, it being used for facing the ends of the cyl- 
inders; the tool was removed to better show the bar. The 
bridge was doweled on the carriage, and in many cases 
proved itself to equal, and in some cases even to better, 
the time of a turret lathe. 

D. O. BARRETT. 

Portsmouth, Ohio. 


oe 
oe 


Rapid Gland Production 


A foundry molding the ordinary number of glands 
and making use of snaps or bench molds instead of the 
molding machine, will find it advantageous to cast them 
in fours or sixes on their sides, instead of on end as rs 
usualiv done, 

The patterns may be made in halves and used in con- 
nection with a follow board, having the gates or runners 
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attached. When glands are cast on end, ii is a hard mat- 
ter to center a core exactly unless a cope print is used 
and the main fault with the cope print is that when the 
core is set at a slight angle, the crush or scrape which 
occurs when it enters the print on closing the mold, re- 
sults in a dirty casting. 
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The main reason for casting on end is that any dirt 
may be machined away without showing on the surface, 
but a clean casting may be obtained by carrying a smal! 
riser from the flange of each gland. 

One long stock or straight core will serve for the two 
or three glands, thus the saving in core making and hand- 
ling, together with the halving of the time consumed in 
pattern making and the more rapid operation of mold- 
ing and core setting, make the scheme well worth while 
adopting. 

F. R. CaLKIns. 

New York, N. Y. 
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A Nut Holder 


The accompanying sketch shows a little fixture for re- 
tapping nuts after they have been slotted for cotter pins. 
It proved to be a big time saver where nuts are made in 


large quantities. The tap runs between C and D and the 
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A Nut Houper 
nuts are put in one after the other in the space A, so 
that there are always two or three nuts on the tap. A 
slot is milled at B for chip room. 


F. J. ANDERLA. 
Elyria, Ohio. 
caa 
oe 
The latest British dreadnought, the “Warspite” is to be 
driven entirely by oil engines. She has receptacles for the 


storage of 4000 tons of liquid’ fuel, sufficient to enable her 
to go arcund the world. The armament of the “Warspite” will 
consist of eight2 15--inch guns and several anti-airship 
guns. Her estimated cost is $14,000,000. 
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DISCUSSION OF PREVIOUS QUESTION 





Writing a Successful Letter of 
Application 


In his article on page 827, Mr. Schulze theroughly covered 
the difficulties experienced in advertising for help. 

The main reason for unsatisfactory results rests with the 
persons answering the advertisement and we agree that 
there are many cases where the more competent man has 
failed to secure the position by answering too hastily, without 
a thorough consideration of the necessity for a concise state- 
ment of his specific qualifications for the position. Many re- 
plies appear to be evasive in character, leading the recipient 
to conclude that the applicant is trying to bluff his way 
through. 

Replies often show gross lack of common sense in the in- 
terpretation of the advertisement, some are entirely divorced 
from the sense of the advertisement. 

One of the most annoying features is the replies received 
from persons whose \urpose in replying is simply to receive 
offers of employment to be used to influence their present 
employer to give an increase in salary. They have no in- 
tentiqn of seriously considering a change. This pernicious 
practice is anything but honorable and frequently results in 
unexpected embarrassments. 

We placed an advertisement in several technical papers 
for a man to fill a certain position. Several excellent re- 
plies were received, any one of them meeting our ideas of the 
man needed for the position. One in particular seemed to 
possess the right qualifications and capacity for development 
for a position of more responsibility. We promptly replied, 
tendering him the position and complying with all the condi- 
tions named in his application. 

In our letter we mentioned that should there be any doubt 
about non-acceptance, we would be pleased to have an early 
reply, since we had other applicants for the position and de- 
sired to give them consideration. Four months from that 
date a letter was received inclosing our previous letter and a 
statement that he fully intended to accept the position and 
report for work the first of the following month, but he had 
met with a serious accident that resulted in injuries requir- 
ing several weeks detention in a hospital. The final para- 
graph requested further consideration for the position. 

Accidents do happen at very unexpected moments, and 
since we were then in need of a man of his experience, we 
decided to give him the benefit of the doubt and made him 
another offer. We were in receipt of a prompt reply by 
telegraph stating that he had tendered his resignation, giv- 
ing his employer two weeks notice, and would, without fail, 
report for service at the end of that period. Seven days from 
that time we were surprised to receive a letter saying his 
foreman had refused to accept his resignation and convey- 
ing his regrets that he would be unable to keep his promise. 

Several months later this man again made application but 
received no reply. A month elapsed and another letter was 
received, when we replied, calling attention to the two pre- 
wous offers and the very discourteous and dishonorable man- 
ner in which our communications had been treated and that 
his actions had resulted in another applicant losing the job, 
since upon receiving such positive assurance that he would 
report for work, we had told the other applicants the vacaney 
was filled. 

This applicant was unjust to himself, to his employer, to 
his fellow workmen and to our company. Be honest with 
yourself and when applying for a position do so with hon- 
orable intentions. 

This is not an isolated case, many similar examples can 
be related. 

I recall a case of a personal acquaintance, a man qualified 
in every respect for a certain position with a Western manu- 
facturing company iccated in a city in which the applicant 
was partiularly anxious to live; he made application for the 
position, stating the salary he would expect to receive. An 


unusually prompt and favorable reply gave him a false im- 
pression of their anxiety to secure his services, so he raised 
his price and consequently lost the opportunity. 

Many men making personal application for employment 
often blunder in their indirect manner of answering import- 
ant questions, asked for the purpose of learning their quali- 


fications. Frequently the answer to the question “What 
can you do?” will be “Oh anything,” and when a more specific 
reply is demand2d there is a request for a list of all positions 
availabie. How much simpler it would be if the applicant 
would make direct statements naming his preference, if any, 
or the particular branch of the machinist trade he had been 
following, as; die maker, first-class fitter, jig maker, tool 
maker, instrument maker, large or small machine-tool oper- 
ator, and so on, and not lose patience when the interviewer 
seems insistent in his endeavors to learn the extent of his 
experience along certain definite lines. 

How foolish one would appear to a grocery man were he 
requested by the intending purchaser to name over each in- 
dividual item in his entire stock in order to make a sale of a 
dozen of eggs. 

CHARLES E. DOWNTON, 
Assistant Superintendent. 
Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Penn 
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Teaching a Boy What He Can Learn 


The editorial on page 964 entitled “Teaching a Boy what 
He Can Learn,” strikes a particularly tender spot with me 
because after a number of years of effort in different cities 
I have secured a position as teacher of mechanical drawing 
in one of the vocational night schools of the city of Buffalo 
and find the work so interesting that I would like to give my 
experiences to date. 

There are 15 boys in my class, which includes first, sec- 
ond and ‘third year’s work and I find these conditions to 
exist: There are boys who will make good tracers, because 
they seem to possess the faculty of doing neat work, but not 
the faculty of reasoning. Others there are who grasp the 
principles of drawing readily, make neat tracings and are 
quick in their work, but if their work was sent to the shop, 
the workman would be sorely tried: the thought has occurred 
to me that if the boys taking first year mechanical drawing, 


were required to work in pairs, one making the drawings 
while the other built the articles in wood in the manual- 
training department, alternating between shop and drawing 


classes, a training in correct dimensioning, projection, and 
easily read drawings might be obtained as would be possible 
in no other way. 

I find among the boys, who are all working boys, a 
cided horror of the word mathematics and especially of the 
word “formula.” I got around this difficulty by selecting one 
of the boys and having him draw a number of different 
gears, giving him a few figures and letting him find the rest 
from the tables in the “American Machinist's” handbook. 
The other boys were surprised at the with which the 
work was done and after one or: two demonstrations readily 
grasped the principles involved because I took care to ex- 
plain that each letter in any given formula was a short wa) 
of expressing a value which, if not expressed that way, would 
take up too much room; for instance, the formula for find- 
ing the outside diameter of a gear where the pitch diameter 
and circular pitch are given was a poser expressed D —D!' 
+ (P.6366), but when written, add to the pitch diameter D* 
the product of the circular pitch multiplied by 0.6366 
(P.6366) they readily caught the idea, and some other sec- 
ond-year boys are now quite ambitious to go after the 
harder things, while before they were discouraged 

I have one boy who was very much discouraged a;.d about 
to quit when I gave him tracings of other boys’ work to 
make and because of the fact that this was different work 
to that ever done in the schools before has taken it as 
an honor and is rapidly getting neat in his work, and to a 
point where he can make good pencil drawings. 

In closing I would say that my experience has been, that 
in a good many cases a boy can be encouraged in his work 
by a change of work which will lead to the same point. 
Also avoid the use of big words which have no meaning to 
the boys: use the language of the shop and express yourself 
as simply as possible. 


de- 
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A. ARCHER. 


Buffalo, N. Y. 
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A Milling-Machine Operation 


The method of milling a circle described by H. B. Carlson, 
on page 900, while probably serving his purpose for accu- 
is rather misleading, as one would infer that the 
can be accurately machined in the manner described, 
of fact a perfect radius cannot be ob- 
tained with any tool whose path of travel, in relation to 
the work operated on, forms an ellipse. An ellipse is an im- 
perfect circle most commonly formed by joining four para- 
bolic curves, and a parabolic curve has an infinite number of 
sub-divisions, or radii if that expression may be permitted. 
Therefore no portion of an ellipse could be made to accu- 
rately conform to any portion of a perfect circle. 

The illustration of the piece to be machined indicates that 
the ends are along lines radial to the center of the 28- 
inch circle. If this is the case the dimensions from which he 
derives the angle at which the table is to be set are in error. 
The arc, indicated in the illustration as three inches, is shown 
on a larger radius than 14 in. Either the radius used should 
be increased by the thickness of the piece or the shorter arc 


should be 


racy, 
piece 
while as a matter 


used. 
D. TAPPAN. 
Watervliet, New York. 
oo 
Referring to the article entitled “A Milling Machine Oper- 
ation,” which appeared on page 900, I wish to suggest that 
this should have been accompanied by a note to the effect 
that the concave surfaces generated by the 6-inch diam- 
eter cutter would not be truly cylindrical but elliptical in- 
stead. It is manifestly impossible to produce concave sur- 
faces of true cylindrical section, that have diameters any dif- 
ferent to those of the milling cutters themselves, when they 
are machined in the manner described by your correspond- 
ent. Since relatively short arcs of ellipses so closely ap- 
proximate circular ones, especially at the ends of the major 
the surfaces obtained in the manner de- 


and minor axes, 
scribed were doubtless quite accurate enough for the pur- 
pose. It is assuredly an ingenious solution of a perplexing 


p.oblem. 


Cc L. WOOD. 


Minneapolis, Minn. 
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Personal Loyalty 


The editorial on page 964 on “Personal Loyalty” calls to 
mind an instance that happened lately in one of the largest 
concerns of its kind in this country. I should like to know 
how far loyalty should be carried in this case. 

A young mechanic who had educated himself by night 
study so that he was a fairly good engineer was in charge 
of the tool designing of a large concern making a product 
exactly similar to the firm first mentioned. 

The firm for which he was working believed in the princi- 
ple of quick sales and small profits and designed its tool 
equipment accordingly, getting good accurate results with a 
reasonable outlay for jigs and fixtures. 

The man in the case thought he could better himself by 
going with the concern first mentioned and was surprised 
that the actual workmanship on the high-priced product was 
not, in many cases, up to the standard of the cheaper prod- 
uct. He suggested the methods of his old concern as be- 
ing of use and was surprised to have every one of them 
turned down by his chief. After seeing two men from other 
plants lose their positions for carrying suggestions over the 
chief tool designer, he decided that discretion was the better 
part of valor and kept silent, doing only such work as he 
was told to do and salting his ideas, still trying to find out 
what the notices meant that read “Suggestions as to the bet- 
terment of the manufacturing methods are invited from the 
workmen.” 

Candidly I think personal loyalty is effectively killed by 
such methods and a factory so run is apt to be a failing con- 
cern (in one sense of the word) and the facts seem to point 
out that the concern under discussion is losing ground as 
there has been less of its product made for the past two 
years than before. 

Loyalty it seems to me, as a working man myself, can be 
obtained only by men of superior qualities, with an unusual 
sense of justice such as is found in few men. 

My cwn ideas on the subject would be to first talk over 
the proposed changes with the man who suggests them, then 
if they appear to have merit lay them out on the drawing 
board, and if they still appear good call in the foreman of 
the department which has to use the new tool, then, if the 
decision is favorable make the changes and in some manner 


MACHINIST 


Vol. 39, No. 26 


show that the idea originated with the first man; for in- 
stance a monthly bulletin could be issued showing where and 
when and by whom the new methods were originated. I 
think factory loyalty could be developed to a high point by 
some such method, as a man could feel then that his ideas 
would at least be commented on and considered and the usual 
feeling against suggesting new ideas would be eliminated. 

A. READ. 


Buffalo, N. Y. 
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Rebalancing Grinding Wheels 


The method of rebalancing grinding heels, as advocated 
by R. J. Spence, on page 863, while theoretically producing 
the desired results, is too laborious and is fraught with too 
much danger to be recommended for common practice. 

A very quick and cheap way of rebalancing a wheel 
which has been previously balanced by the manufacturer, is 
to plaee it in a drilling machine and drill the lead from the 
counter-weight until the wheel is again in balance. Besides 
the saving in time by use of this method, there should also 
be considered the factor of safety involved in chipping a hole 
in the side of a wheel by an inexperienced hand. 

Unfortunately there is no methed for balancing a grind- 
ing wheel, that is not open to criticism. Chipping a hole in 
a wheel reduces its physical strength through a reduction in 
the area of its cross-section. Also if extreme care is not ex- 
ercised the wheel may be cracked or fractured. This crack 
would probably not be noticeable to the eye, but when re- 
mounted in the machine, and speeded up, the wheel would 
open up and possibly come out of the flanges, being a menace 
to life and property if a suitable protection hood were not 
used. Therefore, this work should not be undertaken by any- 
one who is not equipped with the proper facilities for testing 
the wheel for speed, after the balancing operation is com- 
pleted. 

CHARLES E. GILLETT. 


Worcester, Mass. 
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Nothing Mysterious in Mechanics 


After reading of the experience of Robert J. Spence on 
page 736 I should like to recount a similar one of my own: 
Some time ago while operating a screw machine I had some 
bolts to make from a special brand of nickel steel. The ma- 
chine was carefully set up and all appeared to be in first 
class order, but very soon trouble was met, the tools would 
not stand up. 

After trying unsuccessfully different speeds, feeds and 
cutting angles the solution was found in the following way. 
The oil supply was getting low so we added some fresh to it 
and after starting again the tools seemed to stand up better; 
here then was a possible solution: Clean oil. We emptied all 
of the old oil out, filled up with new oil and made another 
After one or two minor adjustments we got going and 
Here was another 


start. 
finished the order without undue trouble. 
“mystery” due this time to dirty oil. 


SIDNEY R. COOPER. 


Guilford, England. 
% 


What is Welfare Work? 


Paul Kreuzpointner’s article on page 751 disposes of wel- 
fare work at one blow. After reading his able arguments 
only one conclusion can be formed. There is no welfare 
work. Anything which any community or manufacturer in- 
stitutes to raise the mental, moral or physical standing of 
employees, directly or indirectly benefits the employer. Even 
free “movies” cannot be considered welfare work, for the 
man who attends these instead of frequenting a “thirst par- 
lor” is in better shape to accomplish a day’s work. It might 
be wise to drop the term “welfare work” as it seems to be 
used principally by a certain class of people who desire to 
“patronize” labor. The helping hand given and friendly in- 
terest taken in his employees, by the employer, selfishly if 
you will, is a far different and much more effective attitude. 
All this thought and attention is really supplementary, and 
while originally intended for the workingman has, in many 
cases, been extended to the whole community. 

H. D. MURPHY. 


Jersey City, N. J. 
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EDITORIALS 





Needed, a Laboratory of Safety 
Devices 


How is a manufacturer to choose between the different 
safety devices that are now being offered to him in such 
large numbers? What guarantee has he that any device 
that may suit him will satisfy the factory inspector? 
What guarantee has the manufacturer of such devices 
that his product will not be discriminated against by 
some factory inspectors? Although proof is lacking, it 
has been strongly hinted that there are signs of graft in 
some states in the attitude taken by factory inspectors 
toward the machine safeguards of certain manufacturing 
firms. 

What, then, should be done to safeguard this 
situation? If we look for a parallel, one is easily found. 
For some 12 years the Underwriter’s Laboratories have 
been doing work of this nature in connection with fire- 
preventing and fighting apparatus. Their work is of such 
recognized value that we are at once led to the suggestion : 
Why not establish a laboratory of safety devices ? 

The aim of the Underwriter’s Laboratories is to secure 
the best and fairest opinion regarding the merits or de- 
merits of any device, system or material having a bearing 
upon the fire hazard. The work has been conducted and 
reviewed to secure the greatest possible accuracy and uni- 
formity in its finding, and the aim has been so well ac- 
complished, that the majority of fire underwriters in the 
United States, many municipal authorities and a large 
number of architects, building owners and users either 
accept or require a report from the laboratories incident 
to the recognition of devices, systems and materials hav- 
ing a bearing upon the fire hazard. 

The work consists of examination and testing. The 
names of manufacturers of devices or materials that are 
approved are placed on printed lists distributed freely by 
the National Board of Fire Underwriters, and used by 
many purchasers and specifiers of material as a basis of 
recommendation or requirement. Further, to some classes 
of material are affixed labels furnished by the laboratories. 
During the year, some 30,500,000 labels were so utilized. 
These were placed on all sorts of devices and appliances, 
including hose, fire-doors, shutters, fire extinguishers, 
electric fixtures. gasoline engines, waste cans, electric 
signs, watchmen’s time detectors, and the like. Similar 
work is urgently needed in the safety field. 
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How Large is the Economical Lot? 


The big lot is supposed to be cheap. Mass production, 
the multiplication of number of pieces, is supposed to 
bring low cost. The big company is believed to be able 
to manufacture at a lower price than the smal] or med- 
ium-sized firm. 

As shops are generally run, these suppositions are 
true, but there is nothing inherent in manufacturing 
principles that makes them so. That is, the economical 


size of a manufacturing lot is not the largest number 
that you can write on an order. 

There are a number of modifying factors which come 
from the financial side of the business, It is not our pur- 
pose to discuss those here. From the manufacturing 
side, the factor to take into account is the preparation 
time. This term is used in the same manner as in the 
helpful article on page 1061 of this issue. As a general 
principle, it may be stated that the most economical size 
of lot is the one which carries the least preparation time 
per piece. It is evident that the preparation time in- 
cludes more than the minutes or hours used in setting up 
the job and getting started. In addition it includes the 
time necessary to sharpen and reset cutting tools as they 
are dulled, to replace such tools if broken, to change from 
one box of pieces to another, to inspect pieces at inter- 
vals, to see that sizes are held, to look after the setting 
of jigs and fixtures, and the time consumed for reasonable 
and unavoidable absences of the operator, 

It is easily seen that this preparation time can become 
a constant per piece after a certain number of pieces have 
been finished. When this condition is reached, there is 
evidently no further advantage from a manufacturing 
viewpoint, in increasing the size of the lot. It is more 
than likely that the number of pieces which constitute 
this economical minimum, is much lower than we are apt 
to think. We recommend a careful reading of Mr. Van 
Deventer’s article referred to above, especially by those 
who have to do with fixing the size of manufacturing 
lots. 
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Making Education Useful 


Most people look on an education as something to be 
lived up to, and fail. A college man who keeps up his 
reading, his study of art or languages after graduation, is 
the exception rather than the rule. The same is just as 
true of those who leave our classical high schools or even 
the grammar grades; they do not rise as high as the. edu- 
cation which they have undergone. 

On the other hand, the graduates of the more practical 
schools of law, medicine, theology, engineering, or hard 
knocks, consistently go on adding to their store of knowl- 
edge. For them a school is, or should be, a gradual tran- 
sition from disciplined study to independent work. Why 
should not this apply equally well to secondary schools? 
Only a very small percentage of boys ever reach technical 
or other professional schools, most of them enter the 
college of hard knocks long before they are eligible for 
admission to higher schools. They leave schools where 
they have studied only under surveillance, without having 
even a suspicion that studying can be done under any 
other scheme. After getting to work they find that they 
have missed something. They go to night school or take 
up correspondence courses ; the one they find interminable, 
and the second they for the most part drop in discourage- 
ment. They simply do not know how to study except 
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under the eye of a task master, or else they find that they 
did not get enough common-school education to enable 
them to intelligently read their lessons. 

One of the tricks of the educational game is to defer 
real tangible values till the last year of the course, and 
most of all in the college or technical course. This holds 
a whip over the pupils. If at any stage they think of 
dropping out or find that they must leave and go to work, 
they face the fact that they have learned nothing of use 
except as supplemented by what is yet to come. A man 
leaving a technical school at the beginning of the junior 
year is no better able to earn his way than he was when 
he entered high school seven years before, except as he has 
naturally matured. Years of experience show that the 
scheme defeats its own ends. It is so well known that 
students must go all the way through college or techni- 
cal school in order to get any good from either, that many 
are deterred from entering high schools with a prospect 
of wasting seven years if plucked at last. 

It would seem possible that there should be some means 
by which our educational scheme should provide for a 
continuous program with outlets all along the line for 
those who reach the limits of capacity or money, and yet 
always holding something before their students to which 
they may well aspire. 


AJ 
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Lathe-Tool Tests in England 


¢, 


Without any very obvious plan, one or two of the Eng- 
lish technical engineering colleges have, during the past 
few years, been making experiments on the cutting action 
of tools and similar subjects. As a result papers have oc- 
casionally been read before the English technical societies 
and to some extent at least discussed. 

One great difficulty the practical engineer im Great 
Britain (and everywhere else for that matter) experi- 
ences is the connecting up of an elaborate set of figures 
and formulas with his own everyday bread-and-butter 
workshop problems. Doubtless the faults are not all on 
one side, and if, as is usually the case, the authors of the 
papers recognize that their work is at best fragmentary, no 
great harm is done. The reading of such papers, if really 
useless, will eventually cease for lack of audience, if for 
no other reason. 

Recently, as the result of experiments made in the ma- 
chine-tool laboratory of the University of Sheffield, Prof. 
W. Ripper and G. W. Burley, both of that university, read 
a paper on the cutting power of lathe turning tools before 
the Institution of Medhignical Engineers, an institution 
which seems to have gone out of its way to mark the occa- 
sion by holding one day before the London meeting a 
gathering and discussion in Manghester. Thi® technical 
society has suffered no little criticigiion theground that 
machine-tool matters have in the Past few years been in- 
adequately treated. 

The paper by Prof. Ripper and his colleague concerns 
itself with but the béginning of a series of investigations, 
provided the money necessary for continuation is avail- 
520 eutting-speed and cut-area combinations 


On 


able. Some 
were taken, 200 tests with high-speed steel and 320 with 
carbon-steel tools, the bars’ turned being of steel of vari- 
ous physical and chemical grades. All of the tests were 
run dry without the use of any coolant. The tool section 
in each case was 34 in. by % in. but an attempt was 
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made in the course of the paper to connect .Jarger and 
smaller sections with the results obtained. 

Generally the self-set imitations of the tests are recog- 
nized. It is shown that with a given tool, shape, the net 
power required for a given cutting output varies not with 
the cut proportions or the cutting speed, but simply with 
the material, and, to conventionalize somewhat a formula 
given, the weight in pounds that can be removed per 
horsepower-hour is about equal to the constant 47, minus 
half the tensile strength of the material in tons to the 
square inch. Based on curves that put the test records in 
graphic form, a number of formulas are offered, but need 
not be quoted. Some of the curves, in fact, can probably 
be translated into other formulas, possibly nearer the 
truth and of character rather more useful for the work- 
shop. But as particulars of only a section of the tests 
made are available in published form, this must be stated 
with diffidence. 

The chief feature of the paper is undoubtedly the sup- 
port given to the views of F. W. Taylor in connection 
with feed and cut on turning tools. Led by the late Dr. 
J. T. Nicolson, many engineers in England have been of 
opinion that it is the area of cut rather than the exact 
proportion of feed to depth that is important. This 
view was supported in Germany by Prof. Georg Lindner, 
who, like Dr. Nicolson, made an analysis of Taylor’s 
own experiments and held that they themselves provided 
the cut-area theory. As an explanation of the increased 
effectiveness of depth as compared with feed, very thin 
cuts being, of course, excepted, Prof. Ripper and his col- 
league point to the greater length of cutting edge with 
increase of depth, implying consequéntly increased cool- 
ing area available near the cutting edge. 

The Sheffield tests were made to determine what the 
authors call associated cutting-speed, this being the speed 
necessary for a given area of cut to produce convention- 
ally determined standard bluntness in 60 min. and, turn- 
ing to the high-speed steel-tool experiments, it is shown 
that the associated cutting speed is inversely proportional 
both to the cube root of the cut-depth and also to the cube 
reot of the feed, squared. Thus for any given material 
the speed would equal a constant, depending on the phys- 
ical qualities of the material, divided by the cube root of 
the product of the depth and the feed, squared. It will be 
seen that as divisors the effects of feed and depth of cut 
are different and in short, as the authors state, “for any 
given area of cut a higher associated cutting speed can 
be employed, with corresponding increase in output, when 
the cut is deep and the feed fine than when the cut is shal- 
low and the feed coarse.” 
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The announcement in the daily papers that Orville 
Wright has developed a successful stabilizer for aéro- 
planes is a source of double or perhaps triple gratifica- 
tion, for credence can be given to the importance of the 
invention because of the frank and, positive statements 
that Mr. Wright has made. Apparently one of the great 
inventions in the aéroplane field is about to become of 
general service, and Americans will be naturally pleased 
that one of their countrymen has won the honor. These 
sources of gratification are in addition to the promise of a 
lessening of the loss of human life in aviation which is, 
cf course, the greatest of all, and will be universally 
hailed. 
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SHOP EQUIPMENT NEWS 





Vertical Chucking Gang Drilling the feed at the desired point. This arrangement permits 


Machine 


the full travel of the sleeve in its bearing, which is not 
possible in any form of trip that employs a collar or stud 


The machine shown in the illustrations and made by attached to the sleeve itself. 
the Rockford Drilling Machine Co., Rockford, Ll., was The spindles are equipped with ball bearings and the 


other parts with bearings which long 
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experience has proved most suitable. 
The spindle hose is of the extended 
type with a drift slot in the nose anda 
large taper hole. A slot 5¢ in. wide 
and ly, in. deep is milled across the end 
of each spindle for extra-heavy driving, 
where it is not desirable to depend on 
the tang alone. With this type of 
spindle, collapsible taps, self-opening 
dies, box tools and others, may be used 
for the work in hand and applied to 
the extended nose by using the drift 
slot for the insertion of an upper kcy 
for holding the tool, in conjunction 
with the use of the slot in the end of 
the spindle; this furnishes a double 
drive. 

The rack is secured in a slot milled 
into the spindle sleeve and the end 
thrust of the rack is taken care of by 
a deep shoulder in the sleeve itself. 
The cross-shaft is of very heavy design 
with large keys. The shaft bearings are 
wick oiled, and the worm gears are of 








bronze, having extra-wide faces, and 


Fig. 1. Rockrorp VertTicAL CnouckinG GANG-DRILLING MACHINE running in an oil bath. The table is 


designed for work requiring increased 
power, yet not requiring a_ great 
amount of swing. 

The machine is equipped with heavy 
external back gears and has a simple 
type of positive-geared feed, cap- 
able of giving wide range for bor- 
ing, drilling and reaming operations. 
A hand feed is also available, through 
the use of a star handle, by means of 
which a quick approach or return may 
be obtained, or if desired, a continu- 
ous downward feeding motion can be 
obtained for reaming or heavy hand 
drilling, through a train of reduction 
gears. 

At the left of each spindle is a dial, 
graduated to correspond to the gradua- 
tions on the spindle sleeve. A small 
trip is mounted on the edge of the dial, 
which is adjusted around the rim by 
means of a thumb-screw. This trip 
may be set as desired, and as the dial 
turns it strikes a roller on the yoke of 
the feed-clutch lever and throws out 
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Fie. 2. Rear View or GANG-DRILLING MACHINE 
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amply braced, and has three elevating screws. The middle 
one, operated by a crank, is used to raise or lower the 
table while the two outside ones are provided with lock- 
ing collars. The table lubricant channel is 5 in. wide 
and 3% in. deep, with two 2-in. drain pipes, one at each 
end, capable of taking care of 9 gal. of cooling compound 
per minute, per spindle. Each complete unit is thrown 
in or out of operation by means of a foot treadle and all 
the clutch and feed levers are in front, within easy reach 
of the operator. All the gears are carefully guarded and 
projecting parts, against which the operator may be in- 
jured, have been eliminated as far as possible. 

In Fig. 2 is shown a rear view of the machine, which 
a good idea of the method of driving the individual 

The four-step cones for each unit are connected 


vives 
gives 


units. 








3EVEL GEARS 


MACHINING SMALL 


Fig. 3. 
to the cross-driving shaft by means of bevel-gears and 
clutches operated by treadles in front, which were pre- 
viously mentioned. The cover is hinged, so as to be easily 
raised for inspection, oiling or adjustment. 

A view of the machine in actual operation, machining 
bevel-gears all over, is shown in Fig. 3. The gear blank 
is drilled in the first spindle and reamed in the second. 
The back is roughed and finished with a special box tool 
in the third, while a similar type of box tool finishes the 
other end and bevel in the fourth. By arranging the tools 
and work in this way, one operator easily handles it from 
start to finish with little exertion. 

The principal dimensions of the machine are: Back- 
gear ratio, 81% to 1; diameter of crown gear, 1034 in.; 
diameter of bevel pintomy3*4 in.; teeth in crown gear, 42, 
4-pitch; teeth in bevel pinion, 14, 4-pitch ; positive-geared 
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feeds, 0.010, 0.014, 0.025 and 0.040, also star lever hand 
feed ; spindles are 27 in. diameter, bored for No. 5 Morse 
taper shanks; distance from center to center of spindles, 
20 in.; greatest distance to table, 22 in.; vertical spindle 
travel, 12 in.; speeds, direct, 10-17-28-47; speeds, back 
gears, 55-92-150-250; swing, will drill to center of 21144 
in.; vertical table travel, 1334 in.; size of planed surface 
of table, 16x80 in.; belt for four-step cones, 3 in.; diam- 
eter of large pulley, 13 in.; diameter of small pulley, 6 
in. ; countershaft arranged for single-belt drive, with fric- 
tion clutch for each unit, giving independent speeds for 
each spindle; size of tight and loose pulleys, 16 in. in 
diameter, with 8-in. crowned face, to run at 350 r.p.m.; 
height over all, plain, 84 in.; height over all, with tapper, 
94 in.; floor space required, 6 ft. 1 in. by 9 ft. 7 in.; net 
weight, 8000 Ib. 
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Large Plain Grinder 


In the accompanying illustrations, Figs. 1 and 2 show 
the front and rear views of an electric-driven plain grind- 
ing machine, built by the Landis Tool Co., Waynesboro, 
Penn. 

This machine will handle work 30 in. in diameter, 20 
ft. long. Three motors are used to drive it; one for the 
grinding wheel, one for revolving the work and travers- 
ing the grinding wheel and one for driving the water 
pump. The work and traversing motor belts with the 
gear box at the end of the machine, which is arranged 
with clutch mechanism so that the drives can be started 
and stopped singly, or together, independently of the 
motor. The motor runs at a constant speed, and the 
speed changes of both the work and wheel traverse are 
made by an arrangement of gear shifts and clutches, all 
of which are operated from one position at the front 
of the machine. 

There are 16 different work speeds, ranging from 2 to 
45 r.p.m., and 10 changes of wheel traverse speed, rang- 
ing from 214 to 84 in. per min. 

The grinding wheel is uriven by a variable-speed mo- 
tor, the speed of which is controlled by the electric ap- 
paratus shown mounted upon the main wheel carriage in 
Fig. 3. The standard-size wheel for this machine is 30 
in. in diameter; this has a wearing range of 8 in. in di- 
ameter. The electric controller is arranged to give the 
proper cutting or peripheral speed with the wheel at any 
size within its range of wear. 

The grinding-wheel motor is mounted upon a separate 
carriage, which travels on a track formed on the base 
of the machine. 
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Fia. 1. Front View or LARGE PLAIn 


GRINDER 

















December 25, 1913 AMERICAN 


The carriages are entirely independent, except for an 
arm connection for propelling the motor carriage with 
the traversing movement of the wheel carriage. The mo- 
tor carriage is mounted on large rollers which are fitted 
with ball bearings. The track surfaces upon which this 
carriage travels are protected by metal guards. 

The electric current is transmitted to the wheel motor 
through sliding contact shoes and feed wires located 
along the body of the machine. These wires are also 
protected by a metal guard, to prevent anything falling 
on them. 
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switch. This arrangement gives a positive control of op- 
eration, and, with the automatic starter, the speed picks 
up gradually after the starting switch has been thrown 
into contact. 

All bearings of spindles which run continuously while 
the machine is in operation, are made of bronze, and the 
spindles are of hardened, heat-treated steel. 

The starting box of the water-pump motor is mounted 
directly upon the motor itself, which places it in a posi- 
tion convenient to the operator. 

The starter for the work drive and traverse motor is 
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Fie. 2. Rear 














Fic. 3. GrRiInDING-WHEEL Heap AND ELectric ConTROL 
APPARATUS 


The grinding-wheel slide, for feeding the wheel to and 
from the work, is arranged with rapid power-feed mech- 
anism, which is controlled by the vertical lever located 
between the feeding handwheel and the motor controller. 
This is for the purpose of moving the wheel away from 
the work quickly, when changing from piece to piece, 
or from one size to another, in case of various diame- 
ters to be ground on the same piece, and for feeding 
the wheel in quickly to the grinding position. In action 
the movement of the wheel is in the same direction as 
the movement of the operating lever. In addition to this, 
there is the usual hand feed, and also an automatic ‘feed 
of the wheel at the reversing points. 

The grinding-wheel motor is controlled by an auto- 
matic motor starter with field rheostat, with rheostat 
relay. | 

The controller can be set to give the wheel the proper 
peripheral speed for any diameter within its wearing 


range. The motor is then operated by an ordinary knife 


VIEW OF 


LARGE PLAIN GRINDER 


mounted as the customer may desire, when the machine is 
installed. 


This machine is also built de- 


to swing 40 in, when 


sired. 
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Speed Regulator 


The illustration shows an expanding-pulley speed regu- 
lator built by the Standard Engineering Works, Woon- 
socket, R. I. The regulator is hung much the same as a 
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SpeeD ReGuLATOR 

jack shaft between the driver and driven shafts. It is 
provided with two expanding pulleys controlled by the 
chain wheel, or a handwheel at the end. The bracket 
supporting the regulator is pivoted in bearings at the top 
so that when the one pulley is increased and the other 
diminished in size the regulator automatically adjusts 
the tension on the driver and driven belts. 
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Pneumatic Drilling Machine 


The special feature of the pneumatic drilling machine 
shown is that the connecting-rods run on roller bearings, 
combined with crankshafts running on ball bearings. 

The shell is so designed that the entire motor apparatus 
disassembled through the crank 
The motor or engine is 


may be assembled or 
case by the removal of the cover. 
of the angular, four-cylinder, single-acting, reciprocating- 
piston type, each pair of pistons being attached to oppo- 
site throws of a double crankshaft, and each acting in 
balance. 

The connecting rods run on Hyatt roller bearings and 
are attached to the pistons by spring arrangements, 
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PNEUMATIC DRILLING MACHINE 
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manner that the main frame is relieved of all thrust or 
strain. Each valve controls two pistons, which act on 
alternate strokes. 

The valves are geared to the crankshaft through the 
medium of a spindle gear. The valves are steel, hardened 


and ground, operating in bronze-bushed boxes. These 
tools may be made reversible or nonreversible. This is 


accomplished by changing the position of a sliding sleeve 
on the throttle handle. 

This type of drilling machine represents the latest ad- 
dition to the line made by the Ingersoll-Rand Co., New 
York, N. Y., and is available in five sizes. 

“s 
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Vertical-Spindle Miller 


The illustrations show a new miller, built by the Gar- 
vin Machine Co., New York. 

Both table and cross-slide are provided with accelerated 
feed in either direction, and are controlled by automatic 
trips in the same manner as the regular feeds. The 
drive is from a cone pulley on the base of the machine 
connected by splined shafts to the spindle. Motor drive 
by silent chain to the cone-pulley shaft can be attached 
as shown. 

By the shifting of one gear the spindle may be driven 
direct at high speed, or through the back gearing at 
slow speeds. The spindle has a threaded nose 314 in. 
in diameter, 314 pitch, left-hand, with power sufficient 
for a 12-in. diameter cutter. 
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Two VIEWS OF VERTICAL-SPINDLE MILLER 


whereby ease of assembling is secured. The piston ends 
of the rods are ball-shaped, over which the flat steel 
springs are slipped. These balls have their bearings in 
the center of the pistons, forming ball and socket joints, 
permitting the connecting-rods to yield to pressure from 
any direction without causing the pistons to bind in the 
evlinder. This construction also permits the pistons to 
turn in the eylinders so that wear is evenly distributed. 
The crankshaft works in F. & 8. ball bearings. 

The spindle is provided with a ball thrust bearing in- 
terposed between the shell and feed spindle in such a 


Seller’s motion of an oblique 
worm with ball thrust, and is controlled by pilot wheel. 
Both table and are fitted wich double feed 
boxes, giving the regular, and a very fast feed at will. 
Each kind of feed is thrown in by a separate handle, and 
controlled by dogs on the table and cross rail in the or- 
dinary way. Two kinds of dogs are provided on both 
table and cross-slide. One set of dogs permits of tripping 
in either direction and coming up against a solid stop, 
and the others are buttons which trip, but permit of pass- 
An interlocking arrangement prevents both 


The table movement is by 


cross-sl ide 


ing over. 
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kinds of feed being thrown in at the same time. One 
turn of the change-feed handle throws the change box 
neutral, or out of action, and when this is done a special 
lever on the change box can be operated to traverse the 
table or cross-slide rapidly back or forth by power. This 
special lever is interlocked with the change box to pre- 
vent accident. 
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Germany and the Panama Exposition 
By H. O. Herzoa* 


When it was reported that Germany declined to take 
part in the San Francisco Exhibition, the reports should 
have read, quite correctly: The German Government has 
refused to take in hand the organization of a national 
representation at San Francisco, and the sppropriation of 
the necessary funds to this end. The attitude of the 
government in such matters generally coincides with that 
of industry as a whole, but not always, at least not in the 
present case. 

A minority of industrial concerns has been ready to go 
to San Francisco and is ready still. A movement is 
afloat under the patronage of the great German steam- 
ship lines, especially the Hamburg-America line, to or- 
ganize a German exhibition at San Francisco with or 
without the assistance of the administration. 

It should be most emphatically pronounced that the 
reasons for the governmental attitude toward the San 
Francisco exhibition are not to be found in_ politics. 
They are of a matter-of-fact kind and purely commer- 
cial. The balance sheet of German trade with the United 
States has not been and is not considered at all satis- 
factory, and there is little confidence that the new 
American tariff will produce any improvement. Besides, 
the German exhibits at Chicago and St. Louis were 
a failure as far as material results are concerned. 

These facts were strong enough to outweigh the consid- 
erations of political opportunity which seemed to call 
very strongly for an imposing representation of Germany 
in San Francisco. Our countrymen in the United States 
have indeed done their best to press down the scale on 
this side of the question, but their repeated appeals have 
so far been disregarded. 

The decision of the German government in this mat- 
ter, as in all exhibition matters, is not wholly based on 
its own finding but largely influenced by a semi-official 
body, the “Permanent Committee on Exhibitions.” This 
committee was formed originally to investigate all exhi- 
bition propositions, public or private, to give due warning 
to industry of exhibitions of a doubtful and shady char- 
acter, and generally to point out to the public such exhi- 
bitions as it would be considered inadvisable to take 
part in. These negative functions of the committee have 
in the course of time been converted into positive ones 
and on this committee now rests more or less all the 
responsibility of official decisions in exhibition matters. 


GERMANY’sS EXHIBITION FATIGur 


It has been remarked quite frequently that the tradi- 
tion of its originally negative functions seems to bear 
on the attitude of this committee toward exhibitions to an 
undue extent. Its late president coined the word of Ger- 
many’s “exhibition fatigue” an expression, the enor- 
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mous suggestive force of which has had a powerful effect 
on the public opinion as regards exhibitions generally 
True, this exhibiting of industrial produce in great and 
small fairs has been largely overdone in this country, 
as well as in the whole of Europe, but German industry 
is not so much tired of exhibitions as prejudiced against 
them. This prejudice is specially strong in the case of 
big general exhibitions and loud voices have been heard 
during the last decade declaring such exhibitions to be 
devoid of all practical importance. This opinion has been 
pronounced so repeatedly and was backed by such im- 
pressive statistical data, that the German industry, as far 
as it has preserved any interest in exhibitions at all, 
is strongly in favor of small speciality or branch ex- 
hibitions. 

Maybe this development of public opinion has come 
about quite unbiased, in a perfectly natural and logical 
way, but it is a peculiar coincidence that it corresponds 
exactly with the ideas and desires of the large corpora- 
tions of the iron and steel industry. It is an open secret 
that these corporations have not an atom of sympathy 
for exhibitions. They have their reasons, and very sim- 
ple, convincing reasons they are. The heavy iron and 
steel industry have the biggest expenses and the smallest 
chances of profit of all exhibitors. At the same time, the 
attitude of this industry toward any exhibition proposi- 
tion strongly influences the government and the com- 
mittee on exhibitions. The opinion seems to prevail that 
national representation at exhibitions would not be com- 
plete without the impressive, great, show objects, which 
this industry alone can furnish. It is widely known that 
urgent persuasion has been used by the government to 
move these corporations in the matter of the two great 
exhibitions of past years at Brussels and at Turin, both 
important market places for German products and easily 
reached without great trouble and expense. In spite of 
this persuasion, the results were not nearly what the 
government desired. 

A comparison of distance of those places on the one 
side and San Francisco on the other side should alone 
be sufficient to gage the result of governmental inter- 
vention in the matter of the Panama Exhibition. No 
wonder that the German government has not even made a 
feeble attempt in this direction, especially as the gov- 
ernment itself was rather undecided. There is no doubt 
that the German iron and steel industry was not to be 
had this time. Their passivity in this matter was final 
and not to be shaken. It practically settled the whole 
matter as far as a national representation was concerned 
in the eyes of the government, as this industry is con- 
sidered to be the nucleus of national representation. 

The latter-opinion goes even so far as to throw obstacles 
in the way of the above mentioned private organization 
initiated by the Hamburg-America line, as has been dem 
onstrated by a heated public controversy. The idea was 
a national representation or none at all. Remarks were 
heard that an exhibit in San Francisco any smaller than 
a governmental organization could produce would damage 
the prestige of the German industry. 


Wuat Germany Witt Exursir at San Francisco 

There is, however, every reason to expect that this pri- 
vate organization will gain its object and will arrange in 
San Francisco a German exhibit as good and complete 
as may be possible under the circumstances. This exhibit 
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will consist chiefly of works of art, artistic handicraft, 
wearing apparel, musical instruments, watches, cutlery 
and such articles generally, as have already a market in 
the United States. Machinery will be, if not entirely ab- 
sent, represented in insignificant quantity. If the new 
American tariff should, in the course of time, prove to be 
a stimulus to German enterprise, which at present it is 
not, this list may be enlarged by some classes of manu- 
facture which may want to give the American market a 
trial on this occasion. General opinion, however, is up to 
now not very confident in this respect as, with all due re- 
spect to the good intentions of the American legislators 
and their reduction of the tariff figures, its administrative 
clauses are considered over here, apart from being a maze 
of intricacies, a severe barrier to prospective business. 
The question to what extent German industry will be rep- 
resented in San Francisco, if at all, will probably be de- 
cided by such effects of the new American tariff as will 
make themselves felt during the next half year. 

In this respect it should be remarked that German 
initiative as regards manufactured goods, not yet exported 
to the United States or in small quantities only, is at 
present entirely lacking and will be so for some time to 
come. It may safely be predicted that, unless the Amer- 
ican import houses and dealers come forward with some 
active interest, little change will appear in the trade re- 
lations between Germany and the United States. The 
whole matter seems to resolve itself inte the question 
whether these dealers will make any advances and in 
what spirit they will meet any advances from this side. 
The attitude of the dealers will bear strongly on the mat- 
ter, especially in cases of industry which have a grievance 
against America or which would need some facilities on 
the other side in order to make even an attempt at com- 
pletion. 

It is certain that if the American dealers would show 
only a small particle of the interest in the marketing of 
German goods, the American public shows in their ex- 
hibition, not only the question of a German exhibition 
in San Francisco would be favorably influenced, but it 
might lead to a good will and cordiality in the trade re- 
lations between the two great countries which at present 


leaves very much to be desired. 


Testing Strength of Teeth with a 
Drop Hammer—Erratum 


In the first column article on page 895, the last 
two sentences of the paragraph from the bottom, 
should read “Evidently teeth 6 and 2 would break more easily 
than teeth 1 and 5 or 3 and 7, since the force of the blow in 
the former would be with the Teeth 1, 5, 3 and 7 
would stand more blows than 2 but not as many as 
4 and 8.” 
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Woolley 
6x9 in. 
Price $1 


and Roy B. 
pages; 122 il- 
net. McGraw- 


SHOP SKETCHING. By Joseph W. 
Meredith. One hundred and two, 
lustrations; index; cloth binding. 
Hill Book Co., New York City. 


Reviewed by A. LL. ORMAY 
published under the above title is an excellent 
treat on elementary mechanical drawing. It is not in- 
tende to make draftsmen, but it gives all the necessary 
principles for the shopmen and apprentices who need a clear 
mechanical drawing in their everyday work. 
the most direct manner by problems re- 


The book 


knowledge of 


These are given in 
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quiring the student to construct other views from given 
drawings. 

The book consists of seven chapters, every one of which 
is a little compendium for the purpose it serves. It is in- 
teresting to note that the authors have confined themselves 
to the most necessary drawing instruments: Pad, pencil, scale 
or rule, eraser, and pencil-compass, the reason being that 
only these would be available “on the job.” 

Chapter 1 gives all the principles of mechanical drawing, 
including drawing from objects. 

Chapter 2 deals with screws and screw fastenings, while 
some useful problems are left for the student to solve. 

Chapters 3 and 4 take up all the possible sections and views 
of a mechanical drawing and also deal with the assembly and 
methods of expressing detail, in a clear and comprehensive 
manner without burdening the student with the rules of de- 
scriptive geometry. This is one of the most valuable chap- 
ters of the book—as it should enable the student to learn to 
visualize an object from a drawing. 

Chapter 5 gives all the possible types of gears and cal- 
culations for laying them out, while Chapters 6 and 7 ex- 
plain in much detail isometric and freehand drawings. The 
examples of isometric drawing on isometric and on plain 
paper are very instructive as the objects are taken from 
practice. The chapter on freehand sketching deserves a 
somewhat more detailed treatment but this was only to be 
expected from the title of the book. 
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Daniel M. Barton 


Daniel M. Barton, general purchasing agent of the Gen- 
eral Electric Co., and one of its oldest employees, died at his 
home in Schenectady, on Dec. 8, after a brief illness. Mr. 
Barton was born in Moriah, N. Y., in 1843 and became asso- 
ciated with the electrical manufacturing field in 1886 when 
he joined the then newly organized Thomson-Houston Elec- 
tric Co., as production engineer. 

In 1893 Mr. Barton became assistant purchasing agent of 
the newly organized General Electric Co. A few years after 
the main office of the company was established at Schenec- 
tady, Mr. Barton was made general purchasing agent, which 
position he held to the time of his death. 
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National- 
returned 


of sales of the 
Ohio, recently 


W. S. Chase, general manager 
Acme Manufacturing Co., Cleveland, 
from an extended European trip. 

C. A. Graves, formerly chief engineer of the Edison Elec- 
tric Illuminating Co., of Brooklyn, is now engaged in gener: |! 
engineering work as president of the Graves Engineering Co., 
New York, N. Y. 

Waller Edwards, manager of the publicity department of 
the Busch-Sulzer Bros.-Diesel Engine Co., St. Louis, Mo., has 
resigned in order to enter the advertising field with offices 
at 1127 Pine St., St. Louis, Mo. He is succeeded by E. A. 
Garrett. 

John J. Grant, whose latest work has been in the nature 
of consulting engineering under the name of the Grant En- 
gineering Co., Detroit, Mich., has received the exclusive rights 
for the United States and Canada to the Clement-Bayard 
French producing steel castings directly from 
pig iron. 

David L. 
the Jones & 


process for 


retired as selling representative of 
Machine with which he has been 
connected for the past 17 years. He has been actively con- 
nected with the machine-tool field for forty years, twenty 
years of which were spent in the shops of the Hendy Machine 
Co., at Torrington, Conn., before he took up the selling end. 


Ballard has 


Lamson Co., 
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It is estimated that all the steam plants in the United 
States produce a total of 16,000,000 hp., while the 1,000,000 
gasoline automobiles in use, average 25 hp. each, and have 
a total output of 25,000,000 hp. In addition to this there is 
15,000,000 hp. generated by motor boats. This brings the 
total energy developed by movable gasoline engines in the 
country up to 40,000,000 hp., not including the utilization of 
this form of power on the farm. An estimate for 1913 places 
the consumption of gasoline for automobiles alone at 17,000,- 
000 barrels 











